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Opinion  Favors  Change  in  Quebec's  Ten-Year 
Liability  Law 

THAT  contractors  and  architects  of  the  province 
of  Quebec  arc,  in  general^  dissatisfied  with  and 
regard  as  unjust  the  legal  responsibilities  that 
are  imposed  upon  them  in  connection  with  the 
buildings  they  erect,  is  indicated  by  the  letters  which 
are  published  elsewhere  in  this  issue.  Following  the 
decision  of  the  Montreal  General  Contractors'  Associ- 
ation to  make  an  effort  to  amend  the  law,  which  makes 
contractors  and  architects  jointly  responsible  for  build- 
ings for  a  period  of  ten  years  after  the  date  of  com- 
pletion, the  Contract  Record  undertook  to  sound  out 
opinion  among  those  directly  interested.  The  re- 
sponses to  our  request  for  an  expression  of  feeling  in 
the  matter  are  sufficiently  outspoken  to  show  that 
Quebec's  attitude  regarding  contractors'  or  architects' 
liability  is  not  only  unfair,  but  manifestly  detrimental 
to  the  best  interests  of  not  alone  the  construction  in- 
dustry but  also  the  owners  and  promoters  of  buildings 
in  the  province. 

The  editorial  in  the  Contract  Record  of  December 
22,  under  the  caption,  "Why  Does  Quebec  Discrimin- 


ate  Against  the  GjrfieraM *Cdntracfor ?"  explained 
general  fashion  how  the  ten  year  liabibtv  legislation 
operates  unjustly  against  the  contractor.  !t  -.  unnec- 
essary to  reiterate  the  points  there  brought  out,  except 
to  emphasize  that  in  taking  this  matter  up,  contractors 
are  not  seeking  to  escape  their  responsibility,  but 
merely  desire  that  they  shall  not  be  discriminated 
against. 

The  consensus  of  opinion  in  regard  to  the  conten- 
tious clause  in  the  civil  code,  as  expressed  in  the  let- 
ters received  by  the  Contract  Record,  is  that  the  ten- 
year  liability  ruling  is  "discriminatory  and  unjust 
without  affording  the  protection  to  the  proprietor  that 
is  intended."  It  is  generally  felt  that  the  law  places 
the  conscientious  and  old-established  firms  at  a  disad- 
vantage and  encourages  the  incompetent  and  unscru- 
pulous contractors  and  architects  who  can  get.  a  job 
at  a  cut  rate,  erect  the  building  in  a  shoddy  manner 
and  skip  the  province  when  trouble  develops.  As 
only  one  prominent  contractor  sees  any  merit  in  the 
existing  legislation,  it  is  safe  to  assume  that  contrac- 
tors and  architects  of  the  province  of  Quebec  are  one 
in  their  disapproval  of  the  law. 

This  is  not  the  first  time  that  attention  has  been 
drawn  to  this  matter,  but  it  appears  now  that  definite 
action  aimed  at  its  repeal  will  be  furthcoming.  The 
Montreal  General  Contractors'  Association  have 
already  instructed  their  executive  to  arrange  for  the 
co-operative  support  of  the  Engineering  Institute  of 
Canada  and  of  the  Association  of  Architects  of  the 
Province  of  Quebec,  but  if  a  remedy  to  the  existing 
situation  is  to  be  assured,  unity  of  action  is  essential. 
The  opinions  of  the  contractors  and  architects  ex- 
pressed in  this  issue  are  an  indication  that  their  sup- 
port can  be  counted  on.  We  hope  more  of  our  readers 
will  see  their  way  clear  to  add  their  suggestions  and 
thereby  convey  to  the  proper  authorities  the  full  weight 
of  their  desire  to  have  the  present  law  suitably 
amended. 


American  Good  Roads  Congress  to  Usher  in 
Record  Highway  Development 

Til  E  good  roads  in  the  L'nited  States  and  Canada 
wil.  receive  a  strong  impetus  when  good  roads 
advocates  to  the  number  of  several  thousand 
gather  in  Chicago,  February  ''to  12  next  for 
the  Eleventh  American  ( iood  Roads  Congress  and 
Twelfth  Good  Roach  Show  to  be  held  at  the  Coliseum. 
The  Congress  and  show  are  being  organized  in  con- 
nection with  the  Eighteenth  Annual  Convention  of 
the  American  Road  Builders'  Association  which  em- 
braces in  its  membership  highway  officials  of  the 
national  government  and  the  states,  counties,  cities 
and  townships  in  the  L'nited  States  and  Canada,  to- 
gether with  highway  engineer-  and  contractors  and 
the  manufacturers  of  road  building  machinery,  road 
materials  and  highway  transportation  equipment. 

Such  topics  as  "Better  Methods  and  Materials  in 
Road  Construction  and  Maintenance."  "Highways  a- 
Railroad  Feeders,"  "Road  finance,"  "The  Powers  and 
Duties  of  Highway  Officials,''  "The  Use  of  Convict 
Labor  on  the  Roads."  "Types  of  Roads."  "Testing 
Materials."  "Improving  Rural  Marketing  Conditions 
with  Better  Roads."  "Goods  Roads  as  a  Means 
National  Defence,"  "Truck  Transportation."  "Prob- 
lems of  Road  Construction."  "The  L:se  of  Tractors," 
"Road  Legislation."  "Highway  Specifications."  "Bridge 
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Canada's  Engineers — H.  W.  Meech 


Mr.  H.  W.  Meech,  Commissioner  of  Public  Works 
of  the  city  of  Lethbridge.  Alberta,  commenced  his  en- 
gineering training  as  a  pupil  of  and  later  assistant  to 
Mr.  A.  L.  T.  Tilley,  architect,  surveyor  and  sanitary 
inspector  of  Dorchester,  Dorset,  England,  with  whom 
he  remained  from  1894  until  1901.  He  then  became  as- 
sistant to  Mr.  W.  H.  Simpson,  civil  and  consulting 
engineer  and  architect  of  Leicester,  England,  being  re- 
engaged in  1903  by  Mr.  Tilley.  In  1905  he  again  allied 
himself  with  Mr.  Simpson,  retaining  that  association 
until  1907.  After  short  periods  on  construction  work, 
he  same  to  Canada  in  the  spring  of  1908  and  has  since 
been  located  in  Lethbridge.  Mr.  Meech's  ability  and 
service  in  the  old  country  were  so  well  recognized  that 
he  was  asked  to  go  back  for  a  second  term  with  three 
of  the  men  whom  he  had  served  in  England. 

Upon  coming  to  Lethbridge,  Mr.  Meech  occupied 
until  1911  the  position  of  assistant  to  the  city  en- 
gineer, for  a  short  time  being  acting  city  engineer. 
For  seven  years  following,  he  was  building  in- 
spector and  city  assessor  and  working  in  co-oper- 
ation with  the  engineering  department,  took  charge  of 
the  design  and  construction  of  new  buildings  for  the 
city.  In  1918  he  resigned  to  run  for  the  office  of  Com- 
missioner of  Public  Works.  After  his  election  he  held 
the  dual  office  of  Commissioner  of  Public  Works  and 
City  Engineer  by  appointment.  In  the  fall  of  1919  he 
was  re-elected  for  a  three-year  period.  It  might,  at 
this  stage,  be  pointed  out  that  Lethbridge  is  governed 
by  a  straight  paid  commission  of  three:  the  mayor, 
as  Commissioner  of  Finance;  the  Commissioner  of 
Public  Works  and  Commissioner  of  Public  Utilities. 


Mr.  Meech  won  signal  honors  during  his  student 
days  and  is  a  bronze  medalist  in  Science  of  Construc- 
tion from  South  Kensington  College.  He  also  won  a 
travelling    studentship    at    Leicester    Science     and    Art 


Mr.    H.    W.    Meech 

School.  He  is  an  associate  member  of  the  Engineering 
Institute  of  Canada,  a  member  of  the  Society  of  Archi- 
tects of  London,  England,  and  member  of  the  Associ- 
ation of  Professional  Engineers  of  Alberta. 


and  Culvert  Construction,"  "The  Good  Roads  Move- 
ment," and  "State  and  Government  Aid"  will  bring 
together  for  an  exchange  of  views  large  numbers  of 
highway  officials  and  engineers,  congressmen  and  legis- 
lators. There  will  be  a  large  attendance  of  army, 
automotive  and  chemical  'engineers,:  agriculturists, 
bankers,  motorists  and  large  users  of  trucks,  machinery 
manufacturers,  dealers  in  highway  materials  and  road 
contractors,  together  with  members  of  chambers  of 
commerce  and  boards  of  trade  and  other  organizations 
interested  in  road  and  street  improvement. 

Preceding,  as  it  does,  what  promises  to  be  the  most 
active  era  in  the  road  building  history  of  the  North 
American  continent,  the  Congress  this  year  will 
eclipse  all  previous  meetings  of  the  kind.  A  special 
feature  for  which  most  elaborate  preparations  are  be- 
ing made,  will  be  the  "Good  Roads  Show"  which  will 
open  at  the  Coliseum,  February  9.  More  than  forty 
thousand  square  feet  of  floor  space  will  be  devoted  to 
exhibits  of  road  and  street  materials,  road-making 
machinery  and  automobiles,  trucks,  trailers  and  other 
highway  transportation  equipment.  The  closest  co- 
operation is  assured  from  highway  officials,  contractors 
engineers  and  manufacturers  to  the  end  that  the  ex- 
nosition  may  be  made  the  most  notable  ever  organ- 
ized. Roth  the  Congress  and  the  show  will  be  held 
under  the  same  roof,  the  convention  hall  being  on  the 
floor  above  the  exposition. 

The  program  for  the  four  days  of  the  Congress, 
now  being  arranged,  will  cover  every  vital  subject  re- 
lated to  highways  and  their  use.  The  prepared  papers 
and  discussions  will  deal     with     all  points  of  view. 


Everywhere  among  road-builders  the  outlook  for  un- 
precedented activity  growing  out  of  the  delays  that 
were  due  to  the  heavy  cost  and  scarcity  of  labor  and 
materials  during  the  war,  is  most  promising,  and  op- 
timism, therefore,  seems  certain  to  prevail  through- 
out the  sessions  of  both  the  Congress  and  the 
vention. 


New  Hotel  in  Montreal 

The  Mount  Royal  Hotel  Company,  Limited,  has 
completed  its  financing  For  constructing  the  1,000- 
room  hotel  on  the  site  of  the  old  High  School,  Peel 
Street.  Montreal.     The  school  will  be  demolished  as 

soon  as  possible,  and  work  on  the  hotel  started  early 
in  the  spring.  The  C.l'.lC.  I  .rand  Trunk  and  the  Dela- 
ware &  Hudson  Railroad  Company  are  represented  on 
the  board  of  directors.  The  company  will  have  a  cap- 
ital of  $9,000,000. 


Industrial  Plant  for  Welland,  Ont. 

Wetland,  Ont.,  has  been  chosen  as  the  site  of  the 
Canadian  plant  of  Fulton  Motors  of  Farmingdale, 
Long  Island,  U.S.A.    This  companv  is  purchasing  the 

kinds,  buildings  and  plant  of  the  Canadian  Automatic 
Transportation  Company.  The  existing  building  i>  a 
model  piece  of  factory  construction  and  the  land  area 
of  A]/2  acres  will  be  utilized  for  the  erection  of  further 
shops._  At  the  Welland  plant,  Fulton  motor  trucks  in 
Y\  to  5-ton  capacities  will  be  manufactured. 
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Contractors  and  Architects,  Writing  to  the  Contract  Record,  Urge 
the   Amendment   of   the  Clause  in  the  Quebec  Civil  Code  Affixing 

Ten-Year  Liability  for  Buildings 

Present  Law  Generally  Regarded  as  Unjust  to  Conscientious  Architect,  Engineer 

and  Contractor  and   a  Poor    Protection    Against   the    Unscrupulous    Builder 

— One  Firm  Alone  Finds  Existing  Legislation  Satisfactory 


IN  order  to  determine  the  attitude  of  contractors  and 
architects  of  the  province  of  Quehec  in  regard  to 
the  clause  in  the     civil     code     making  them   re- 

sponsible  for  a  ten-year  period  for  buildings  de- 
signed and  erected  by  them,  the  Contract  Record 
asked  representative  members  of  the  construction 
industry  for  their  views  on  the  matter.  Of  the 
thirteen  expressions  of  opinion  recorded  herewith. 
only  one  is  outspoken  in  favor  of  retaining  the  present 
legislation.  The  other  twelve  replies — from  well 
known  contractors  and  architects — indicate  that  Que- 
bec's law  is  regarded  as  unjust  and  discriminating, 
and  that  its  repeal  or  amendment  will  foe  in  the  best 
interests  of  not  only  the  contractors  and  architects 
but  also  the  owners. 

These  letters  lend  weight  to  the  attitude  of  the 
Montreal  General  Contractors'  Association,  who,  as 
reported  in  a  recent  issue  of  the  Contract  Record,  un- 
animouslv  decided  to  invite  the  co-operation  of  the 
Quebec  Association  of  Architects  and  the  Engineer- 
ing Institute  of  Canada  in  having  the  ten  year  liability 
law  amended.  Most  of  our  correspondents  advocate 
an  entire  repeal  of  the  clause,  making  the  question  of 
responsibility  a  matter  of  agreement  between  owner 
and  contractor. 

Without  further  analyzing  the  arguments  pres- 
ented in  these  letters,  we  reproduce  them  in  full  here- 
with with  a  view  to  giving  our  readers  an  idea  of  the 
attitude  of  those  who  are  immediately  affected  by  a 
peculiar  piece  of  legislation  and  bringing  pressure  to 
bear  on  the  proper  authorities  to  have  the  whole 
matter  thoroughly  and  satisfactorily  dealt  with. 
*       *       * 

Montreal,  December  23. 
Editor,   Contract  Record: — 

Replying  to  your  letter  of  the  22nd  inst.,  covering  the 
ten  year  liability  clause  in  the  province  of  Quebec  statutes, 
we  beg  to  say  that  we  have  always  considered  this  discrim- 
inatory and  unjust,  without  affording  the  protection  to  the 
proprietor  that  it  is  intended  to.  If  a  contractor  or  architect 
is  unscrupulous  or  incompetent,  usually  he  cannot  be  held 
liable,  owing  to  his  removing  from  the  province,  if  anything 
should  happen. 

The  best  protection  a  proprietor  can  have,  next  to  a 
competent  architect  and  contractor,  is  a  proper  code  of 
civic  building  by-laws  properly  enforced,  with  efficient  civic 
inspection  during  construction.  In  this  way  an  owner  is 
assured,  even  if  he  has  no  architect,  and  has  a  contractor 
that  is  dishonest,  that  he  will  get  a  well  constructed  build- 
ing. This  gives  protection,  but  the  civil  code  does  not.  It 
was  only  framed  to  catch  the  dishonest  and  unscrupulous 
architect  and  contractor,  who  however  is  always  nimble 
enough  to  get  from  under  when  anything  happens.  With  a 
proper  code  of  building  by-laws  in  all  municipalities,  pro- 
perty  enforced,   and   the   building   officially   inspected    during 


construction,  definite  service  and  protection  is  given  the  pro- 
prietor, while  the  common  law  gives  him  ample  recourse  for 
any   misdemeanor   not  otherwise  provided   for. 

Yours  very  truly, 

Edward  &  VV.  S.  Maxwell, 

Architects. 

*  *        * 

Montreal,    December   24. 
Editor,  Contract  Record: — 

We  are  pleased  to  render  you  whatever  assistance  we 
can  in  order  to  help  to  have  what  we  call  an  unjust  law  re- 
moved from  the  statutes  of  this  province.  We  feel  that  the 
law  places  the  conscientious  and  old  established  firms  at  a 
disadvantage.  It  seems  to  us  that  the  limit  of  liability  in 
construction  work  should  be  a  matter  of  agreement  between 
the  contracting  parties  in  each  individual  case  and  the  com- 
pensation could  then  be  in  accordance  with  the  terms  of  the 
guarantte. 

It  seems  to  us  strange  that  the  province  should  wish  to 
arbitrarily  fix  the  responsibility  when  it  might  be  to  the 
decided  advantage  of  owner,  architect,  and  contractor  to  make 
some  other  arrangement. 

We   sincerely   hope   that   your  efforts   will   be   successful 
in  bringing  this  matter  forcibly  to  the  attention  of  our  leg- 
islators and  ensuring  its  consequent  repeal. 
Yours  very  truly, 

The  I'urdy  &  Henderson  Co.,  Limited, 
I'er  V.  H.  Moore, 

Engineers  and   Contractors. 

*  *        * 

Montreal,   December  24. 
Editor,  Contract  Record: — 

We  heartily  approve  of  the  stand  you  are  taking  regard- 
ing the  revision  of  the  ten-year  liability  clause.  We  do  not 
think  that  reputable  firms  of  architects,  engineers  and  con- 
,  tractors  are  anxious  to  evade  their  responsibilities,  but  by 
the  way  the  present  law  works  out,  responsible  firms  some- 
times find  themselves  associated  with  irresponsible  people 
and  so  become  jointly  responsible.  This  is  obviously  an  un- 
fair condition  and  something  should  be  done  to   remedy  it. 

Yours  very  truly, 

Barott  &  Blackader, 

Architects. 

*  *        * 

Montreal,   December  24. 
Editor,  Contract  Record: — 

Replying  to  your  favor  of  the  22nd  inst.,  in  regard  to 
the  ten-year  liability  clause,  we  would  say,  we  are  quite  in 
favor  of  suggested  changes  in  the  wording  of  the  clause  of 
the  Quebec  Civil  Code,  to  reduce  the  length  of  term  of  lia- 
bility, which  holds  contractors,  engineers  and  architects 
jointly  and  severally  responsible  for  buildings  for  a  period 
of  ten  years  after  their  completion. 

\s  the  law  now  stands,  an  owner  may  insist  upon  there 
being  incorporated   in   his   structure   some   second-hand   ma- 
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terial,  which  he  may  own  and  wants  used  up  to  save  expense, 
and  it  sometimes  happens  that  trouble  develops  in  the  ma- 
terial or  in  the  work  within  a  few  years,  (the  defects  of  which 
are  sometimes  hidden;  and,  according  to  the  present  word- 
ing of  the  code,  the  owner  can  "come  back"  on  the  con- 
tractor and  the  architect  for  damages,  and,  even  any  letter 
of  agreernent  between  the  owner  and  the  contractor,  waiv- 
ing responsibility,  may  be  set  aside  in  the  courts.  Such  a 
condition  is  evidently  unjust,  as  the  architect  and  contractor 
obtain  no  benefit  from  such  a  transaction. 

It  is  also  unfair  to  hold  the  architect  responsible  for  bad 
workmanship  and  defective  materials  which  may  be  put  into 
the  construction  without  detection  by  him  at  the  time,  and 
it  is  quite  as  unjust  to  ask  a  contractor  to  be  responsible  for 
faults  in  design  used  in  the  preparation  of  working  draw- 
ings, which  he  may  not  have  the  technical  knowledge  to  dis- 
cover when  he  signs  the   contract. 

We  think  that  the  clause  that  has  proved  satisfactory  in 
general  practice  in  the  United  States  for  many  years  should 
be  protection   enough   for   the   general   public   and   would   be 
more  equitable  to  all  parties  concerned. 
Yours  truly, 

T.  Pringle  &  Son,  Limited, 
Industrial  Engineers  and  Architects. 

*  *        * 

Sherbrooke,  December  24. 
Editor,  Contract  Record: — 

You  must  be  congratulated  on  the  step  that  you  have 
taken  regarding  the  ten-year  liability  law.  We  think  that 
no  honest  contractor  will  build  structures  to  fall  down,  and 
why  should  he  be  tied  down  for  ten  years  any  more  thin 
other  lines  of  business,  for  instance,  ship-building? 
Yours  very  truly, 
The  Sherbrooke  Construction  Co.,  Limited, 

General  Contractors. 

*  *        * 

Montreal,    December   23. 
Editor,  Contract  Record: — 

In  reply  to  yours  of  the  22nd  inst.  re  engineers',  archi- 
tects' and  contractors'  responsibility  in  the  province  of  Que- 
bec on  buildings  for  a  period  of  ten  years  after  their  erection, 
we  beg  to  say  that  this  law  should  be  amended,  as  it  favors 
the  employment  of  poor  architects  and  unresponsible  con- 
tractors by  certain  owners  who  only  look  out  for  cheap  costs 
regardless  of  quality.  This  places  the  honest  and  respon- 
sible engineer,  architect  and  contractor  at  a  disadvantage, 
and  on  the  other  hand  gives  poor  value  to  the  owner.  We 
most  heartily  endorse  your  action  in  this  respect. 

Yours  very  truly, 
The   Laurin  &  Leitch  Engineering  &  Construction   Co.,  Ltd., 
Per  James  Laurin, 
General  Manager  and  Chief  Engineer. 

*  *        * 

Montreal,  December  2.",. 
Editor,  Contract  Record: — 

Regarding  the  architects'  and   contractors'   ten-year  lia- 
bility in  the  province  of  Quebec,  we  feel  that  the  law  as  it 
stands   is   unjust   to  the   responsible   contractor   or   architect, 
whose  guarantee  is  valuable  and  for  which  he  must  provide 
in  his  tender.     If  it  is  omitted  and  left  to  the  discretion  of 
the  architects  to  insert  a  one-year  clause  in  each  contract,  as 
is  done  elsewhere,  it  will  put  us  all  on  the  same  stand,  and 
have   the  effect  of  making  the  owners  and  architects  more 
critical   in   selecting  the  man   to  do  their  work.' 
Yours  very  truly, 
The  Atlas  Construction  Company,  Limited. 
Per  A.  Sidney  Dawes. 


Montreal,  December  27. 

liditor,   Contract    Record: — 

in  compliance  with  your  recent  request  we  gladly  accept 
the  opportunity  to  make  a  lew  remarks  on  ihe  matter  of  the 
ten-year    liability    clause. 

The  ten-year  joint  liability  of  architect  and  contractor 
existing  in  the  province  of  Quebec  is  a  source  of  useless 
annoyance  and  loss  of  time,  energy  and  money.  The  present 
law  is  open  to  misconstruction  and  abuse  as,  for  instance, 
when  building  owners  pretend  to  expect  architect  and  con- 
tractor to  maintain  ordinary  repairs  for  the  full  period. 
Speaking  from  an  architectural  standpoint,  we  do  not  think 
that  responsible  designers  would  vary  their  methods  in  the 
least  if  this  archaic  clause  were  eliminated.  Distinten 
persons  learning  of  the  clause  for  the  first  time  are  aston- 
ished at  its  unreasonable^ 

The  interests  of  building  owners  would  be  best  served 
by  the  existence  and  enforcement  of  proper  building  by-laws 
together  with  efficient  and  rigid  inspection  on  the  part  of  the 
municipal   authorities. 

Yours  very  truly. 

Robert  &  F.  ft.  l-'imllay. 
Archite. 
*      *      * 

Montreal,    December 
Editor,   Contract   Record: — 

I  have  read  your  article  on  the  ten-year  liability  clause 
and  think  it  is  satisfactory.  It  would  be  as  well  if,  where 
it  is  stated  that  the  failure  of  a  building  is  due  to  faulty 
design,  you  should  also  -a\  that  it  is  due  to  faulty  material, 
as  at  the  Spool  and  Cotton  Co.'i  building— or  bad  work, 
like  that  school  here  where  concrete  was  poured  in  columns 
without  cleaning  the  bottom  oi  forma  especially  in  the 
weather. 

One  other  thing  that  exist,  nowhere  except  m 
is  that  architects  cannot  form  a  limited  tompany  like  con- 
tractors and  engineers.  If  we  do  form  a  company  we  are 
responsible  personally  for  everything  we  bold.  As  a  rule 
the  architect  survives  most  of  oar  contractors,  especially 
when  they  are  not  very  strong,  and  the  architect  then  is 
called  upon  for  years  to  look  after  certain  little  defects  like 
a  leaky  roof,  etc. 

Yours  very  truly, 

Alphonse  Piche,  Architect. 
*       *       * 

Westmount,  P.Q.,  December  24. 
Editor,  Contract   Record: — 

In  reply  to  yours  of  the  22nd  inst.,  re  ten-year  liability 
clause,  I  wish  to  say  that  while  this  act  was  good  for  the 
responsible  contractor  and  general  public  or  owner  up  to  a 
few  years  ago,  conditions  have  changed  so  much  in  the  last 
thirty  years  that  it  no  longer  serves  the  purpose  for  which 
it  was  intended,  and  leads  the  owner  to  believe  that  he  has 
a  security  which  he  does  not  realK  possess.  On  the  other 
hand,  a  well-established  contracting  firm  which  intends  re- 
maining in  the  business  must  take  it  into  consideration  when 
making  up  its  tender,  and  charge  accordingly.  This,  in  a 
great  many  instances,  accounts  for  the  fact  that  the  mush- 
room or  foreign  contractor  often  outbids  the  local  firm  which 
has  been  in  business  for  a  great  many  years  and  should  be 
in  a  position  to  meet  all  comers. 

Usually  a  building  boom  occurs  every  few  years.  Im- 
mediately this  occurs  the  mushroom  contractor  springs  up: 
he  generally  lasts  from  one  to  five  years,  and  then  goes  out 
of  business.  How  can  the  ten  year  clause  be  enforced  in  this 
case?  Again,  some  very  important  building  is  done  here  in 
the  province  of  Quebec  by  foreign  contractors  who  know- 
nothing  of  this  law,  and  care  less;  they  finish  the  job,  leave 
the  country  and  that  is  the  end  of  the  ten-year  clause. 

I   believe  that  the  time  has  come  when   the  law  should 
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apply  to  all  contractors  alike  and  the  only  way  to  do  that 
is  to  have  the  present  law  amended  and  based  on  the  law  as 
it  exists  in  the  United  States  and  other  provinces  of  the 
Dominion. 

Yours  truly, 

John  Quintan, 

Of  John  Quintan  &  Co., 

General   Contractors. 


Quebec,   December  27. 
Editor,  Contract  Record: — 

I.  have  always  been  opposed  to  this  law,  which  is  a  most 
unjust  handicap  to  place  upon  competent  linns  of  recog- 
nized resources.  At  the  same  time  I  am  in  favor  of  legis- 
lation looking  to  the  protection  of  clients  from  incompetent 
men  in  whom  they  put  all  their  trust,  but  a  distinction  should 
be  made  between  the  engineer  and  the  architect  on  the  one 
part  and  the  contractor  on  the  other  part,  and  the  law 
should  explain  quite  clearly  the  degree  of  responsibility  im- 
posed.    In  no  case  should  the  time  limit  exceed  two  years. 

Yours  very  truly, 

Pierre  Levesque, 

Architect. 

#      #     * 

Montreal,  December  24. 
Editor,   Contract   Record: — 

Without  giving  the  matter  very  deep  consideration,  I 
would  say  that  my  first  impression  is  that  I  am  not  in  favor 
of  changing  the  law.  I  have  glanced  through  your  editorial, 
and  I  am  not  at  all  satisfied  that  the  arguments  there  ad- 
vanced are  convincing.  My  impression  is  that  the  ten-year 
liability  for  the  solidity  of  a  structure  is  as  much  a  protec- 
tion to  a  reputable  contractor  as  it  is  a  menace.  In  spite 
of  the  law  there  are  a  great  many  "jerry"  builders  operating, 
both  contractors  and  architects.  But,  because  of  the  law, 
substantial  and  reputable  business  houses  will  always  em- 
ploy substantial  and  reputable  architects  and  contractors.  It 
is  largely  a  question  of  "sheep  and  goats."  The  public  in  its 
wisdom  can  generally  tell  one  from  the  other  without  re- 
course to  the  ten-year  liability  clause. 

Yours  very  truly, 

A.  F.  Byers  &  Co.,  Limited, 
Engineers  &  Contractors. 

Per  A.  F.  Byers. 
■'  *        *        * 

Quebec,  December  23. 
Editor,  Contract  Record: — 

Having  read  the  editorial  in  the  Contract  Record  on  the 
ten-year  liability  clause,  I  would,  in  the  first  place,  take  ex- 
ception to  your  heading  which  should  read,  in  my  opinion, 
"Why  Does  Quebec  Discriminate  Against  Architects?" 

As  a  member  of  the  architectural  profession  for,  many 
years  both  here  and  in  the  old  country,  I  am  with  you  in 
support  of  your  contention,  in  so  far  as  we  architects  are 
concerned,  that  we  ought  certainly  not  be  held  responsible 
for  the  stability  of  a  building  for  a  period  of  ten  years  after 
its   completion. 

Your  article  appears  to  me  to  be  taking  up  the  cudgels 
more  for  the  benefit  of  the  contractor  than  the  architect. 
Now  you  must  know  that  the  architect  has  to  design  the 
building,  specify  the  necessary  and  suitable  materials  re- 
quired in  its  construction,  and  also  superintend  its  construc- 
tion. In  99  cases  out  of  100,  we  architects  are  required  by 
the  owner  to  accept  the  lowest  tender,  possibly,  as  often  hap- 
pens, got  from  some  small  contractor  friend  of  the  owner 
regarding  whose  capabilities  or  inclinations  we  know  noth- 
ing, but  nevertheless  we  have  to  be  responsible  for  his  work. 

Now,  I  do  not  care  who  the  architect  may  be,  it  is  a 
physical  impossibility  for  him  to  superintend  the  erection  of 


any  building  in  such  a  manner  that  an  unscrupulous  con- 
tractor cannot  execute  some  faulty  work  and  get  away  with 
it;  and,  at  same  time  carry  on  his  business.  A  large  amount 
of  bad  work,  say,  in  concrete  or  brick  work,  can  be  done  in 
a  day  and  covered  up  before  the  architect's  next  visit  the 
following  morning. 

Owners  in  this  country,  when  erecting  a  building,  seldom 
or  ever  will  consent  to  pay  for  the  services  of  a  man,  known 
in  the  old  country  as  clerk  of  works.  His  sole  duty  is  to  be 
on  the  job  from  start  to  finish,  in  the  interests  of  both  the 
owner  and  the  architect,  to  see  that  the  whole  work  is  car- 
ried out  in  absolute  conformity  with  the  plans,  specifications 
and  intentions  of  the  architect. 

Again,  the  architect  is  placed  in  an  unjustifiable  position 
where  a  client  requires  the  architect  to  prepare  plans  and 
specifications,  but  decides  to  not  have  him  superintend  the 
work  of  construction,  thereby  saving  half  the  professional 
fees,  and  yet  the  architect  can  be  held  responsible  for  the 
stability  of  the  building. 

You  say  that  the  failure  of  a  building  may  be  due  to 
faulty  design,  but  I  think  you  will  find  that  the  percentage 
of  failures  in  buildings,  where  architects  have  been  em- 
ployed, is  exceedingly  small  in  the  past  25  years.  Failures 
in  buildings  are,  however,  in  many  cases,  due  to  the  overload- 
ing of  same  by  the  owner  far  in  excess  of  what  was  ever 
calculated  or  intended  to  be  carried. 

Regarding  your  paragraph  referring  to  the  sub-Con- 
tractor, naturally  the  general  contractor,  who  took  on  the 
work,  must  be  held  responsible  for  his  sub-contractor.  The 
general  contractor  is  required  to  keep,  during  the  whole  of 
the  erection  of  the  building,  a  competent  foreman  or  super- 
intendent who  ought  to  be  fully  conversant  with  all  trades 
required  in  the  erection  of  a  building,  and  he  ought  therefore 
to  be  in  a  position  to  see  that  there  is  no  scamped  or  inferior 
work  put  into  the  building,  if  he  has  his  master's  interest  at 
heart. 

You  asked  for  my  views;  they  are  not,  I  expect,  along 
the  lines  that  you  desired,  and  they  are  distinctly  sketchy, 
but  you  have  them  for  what  you  may  find  them  worth. 

Yours  truly, 

Thos.  Reid  Peacock, 

Architect. 


Profit-Sharing  Plan  of  National  Cash 
Register  Co.,  Limited 

A  profit-sharing  plan  recently  adopted  by  the 
National  Cash  Register  Company,  Limited,  of  Day- 
ton, Ohio,  has  been  put  into  operation  at  the  plant 
of  its  affiliated  company  at  Toronto.  The  plan  is  as 
follows :  An  amount  equal  to  6  per  cent,  of  the 
Company's  total  investment,  not  including  the  value 
of  patents  and  good-will,  is  first  deducted  from  the 
total  profits,  which  are  determined  by  an  outside  firm 
of  accountants.  The  remaining  profits  are  then  divided 
equally  between  the  company  and  its  employees,  the 
share  of  the  latter  being  paid  in  cash  on  the  earliest 
possible  date.  The  Company's  share  may  be  returned 
to  the  business  for  improvements  or  extensions  of 
plant.  For  the  purpose  of  the  scheme  the  employee- 
are  divided  into  five  groups :  first  the  executives,  who 
receive  12  per  cent,  of  the  total  profits;  second,  the 
foremen,  who  receive  5  per  cent ;  third,  the  job  fore- 
men, who  receive  8  per  cent;  fourth,  all  other  em- 
ployees of  not  less  than  six  months'  standing,  who 
receive  25  per  cent.;  fifth,  new  employees,  who  must 
serve  one  month's  probation  before  being  placed  on  the 
profit  sharing  roll.  Besides  these  benefits  the  em- 
ployees are  guaranteed  the  highest  current  wages  in 
their  class  of  work. 


Iliililllllllllllll 


THE    CONTRACT    RECORD 

1,1111m iiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiini iiiiiiniiiii iiiiiiiiniiiiiiiiiiiniBmiiiniiifHiHtimtuHiiiiiiiHiiiminiiiiiiiiiiiiiiiiiiiiBiHit 


January   6,    1M1 


m 

m 

1 


Retrospect  and  Prospect 

At  This  Season  it  is  Customary  to  Take  an  In- 
ventory—What Does  It  Disclose  So  Far  as  the 
Building  Industry  is  Concerned?  — Business  was 
Carried  on  Under  a  Big  Handicap  During  1920— 
Indications  That  Worst  of  Our  Troubles  are  Passing 


Many  special  circumstances  have  hampered 
the  conduct  of  business  in  general  during  the  past 
year  but  it  is  encouraging  to  note  that  then 
much  optimism  in  the  utterances  of  financial  men 
and  industrialists  regarding  the  immediate  future. 
Canada,  at  the  moment,  is  passing  through  a 
trying  period  as  a  result  of  an  accumulation  of 
high  prices  and  indifferent  "labor"  followed  by 
curtailment  in  buying,  followed  again  in  turn  by 
the  inevitable  unemployment.  Never  before  in 
'history  has  the  inter-dependence  of  our  various 
operations  in  maintaining  continuity  in  progress 
and  development  been  so  clearly  demonstrated. 
It  is  easy  enough  to  see  that  if  men  do  not  work 
they  cannot  buv,  but  it  is  not  so  easy  to  under- 
stand the  converse  of  this,  viz :— that  if  people 
will  not  buy  they  cannot  work.  The  past  three 
months  has  demonstrated  this  converse  however. 
Whether  it  was  merely  a  whim  of  the  moment, 
whether  it  was  an  instinctive  intuition  of  break- 
ers ahead,  whether  caused  by  Sir  Thomas 
White's  luxury  tax  or  from  a  combination  of 
these  and  other  causes,  the  fact  is  that  the  people 
almost  suddenly  stopped  buying,  the  retail  busi- 
ness fell  flat,  the  manufacturer  found  himself  with 
no  orders  to  fill  and,  to  complete  the  cycle,  the 
employees— the  buying  public— found  themselves 
in  the  street,  so  to  speak,  with  no  power  to  buy. 
The  situation  has  been  aggravated,  doubtless, 
by  the  large  percentage  of  returned  men  who  dur- 
ing the  past  year  have  been  thrown  on  their  own. 
As  long  as  the  government  supplied  the  soldier 
with  money  he  spent  freely  and  to  the  limit  of  his 
allowance.  Further  than  that,  he  found  every- 
body else  ready  to  do  the  same  thing.  When 
the  soldier  found  himself  without  further  gratuity 
the  effect  was  felt  by  the  retail  trade  and  again, 
following  the  example,  the  general  public  began 
curtailing. 

There  is  no  doubt  but  that  the  public  acted 
as  they  did  largely  under  the  impression  that 
prices  were  due  to  come  tumbling  down — and  no 
one  cares  to  buy  in  a  falling  market.  Thus  un- 
consciously they  produced  to  a  considerable  ex- 
tent the  very  condition  they  anticipated.  The 
condition  is  artificial,  however,  in  many  cases, 
because  the  lower  prices  of  the  moment  are  not 
based  on  replaceable  values,  but  rather  on  a  con- 
dition of  congestion  caused  by  a  sudden  closing 
of  the  outlet.  Merchants  without  number  got 
stage  fright  and  sought  to  save  themselves  and 
induce  the  people  to  buy  by  telling  untruths  and 
giving   wrong  impressions    in     their    advertise- 


ments. In  the  main  these  efforts,  though  costly, 
have  been  without  much  result,  as  the  public  is 
still  patiently  waiting  for  something  more  to 
happen. 

This  briefly  sums  up  the  condition  a-  we  ap- 
proach the  end  of  the  year  1920.  Where,  then, 
do  the  optimists  get  their  inspiration? 

To  begin  with,  while  the  banks  have  disburs- 
ed loans  with  great  caution  for  construction 
work  of  every  kind  there  is  surprising  evidence 
of  surplus  funds  aiming  the  Canadian  people.  A 
fair  example  oi  this  is  the  reception  accorded  the 
recent  Ontario  loan.  The  provincial  treasurer 
offered  fur  sale  live  millions  of  bonds — but  the 
public  demanded  and  bought  sixteen.  Not  only 
is  this  an  indication  that  the  general  public  have 
money  to  invest  but  it  means  that  this  large  sum 
is  now  at  the  disposal  of  the  Ontario  government 
for  extension  work — roads,  bridges,  public  build- 
ings, etc.,  as  soon  as, spring  sets  in.  What  is  true 
in  Ontario  is  doubtless  true,  in  greater  or  less  de- 
gree, in  all  our  provinces. 

A  second  reason  for  optimism  is  the  promise 
of  cheaper  money  next  spring.  Tangible  evidence 
of  the  attitude  of*  the  investing  man  on  this  point 
is  seen  in  the  sustained  prices  of  our  Victory  and 
War  Bonds.  Much  private  construction  and 
manufacture  has  been  held  up  on  account  of  the 
difficulty  of  getting  money  except  at  a  prohibi- 
tive rate  of  interest  and  cheaper  money  will  help 
a  whole  lot. 

The  removal  of  the  luxury  tax  is  a  third  reas- 
on which  will  have  a  very  important  influence  on 
the  volume  of  retail  trade.  This  tax  was  impos- 
ed with  the  avowed  purpose  of  curbing  extrava- 
gance and  no  one  doubts  that  it  has  been  very 
effective.  While  the  removal  of  this  tax  will  not, 
we  hope,  cause  a  reversion  to  the  orgy  of  buy- 
ing that  prevailed  a  year  ago,  it  is  the  general 
opinion  among  retailers  that  it  will  relieve  the 
tension  somewhat  and  start  things  back  toward 
normal. 

Fourth,  there  is  the  exchange  situation.  With 
the  Canadian  dollar  discounted  in  the  neighbor- 
hood of  twenty  per  cent.,  there  is  little  induce- 
ment to  import  and-  a  correspondingly  greater 
inducement  to  buy  home  products.  This  will  have 
a  stimulating  effect  on  our  manufacturing  indus- 
tries. 

Next,  there  is  the  natural  accumulation  of  de- 
mand which  is  the  inevitable  result  of  a  general 
holding  back  such  as  we  have  experienced  dur- 
ing the  past    few    months.     People    must    have 
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shoes,  clothing,  general  provisions,  etc.  These 
things  can  be  clone  without,  to  some  extent,  tem- 
porarily, but  not  permanently.  A  very  open  win- 
ter to-date  has  no  doubt  had  a  considerable  in- 
fluence in  this  direction,  but  the  time  must  come, 
and  soon,  when  the  general  public  will  be  forced 
into  the  market. 

Finally,  there  is  accumulative  evidence  that 
the  present  prices  of  many  commodities  are  not 
on  a  staple  basis.  The  deflation  of  some  prices 
has  been  too  rapid.  It  has  not  been  based  en- 
tirely on  reduced  cost  of  production  and  to  this 
extent  there  is  certain  to  be  a  rebound.  The  his- 
tory of  past  wars  show  deflation  periods  cover- 
ing  several  years  and  the  present  war,  in  all  prob- 
ability, is  no  exception.  As  soon,  therefore,  as 
the  public  realizes  that  the  bottom  has  been 
reached  for  the  time  being  they  will  resume  buy- 
ing, likely  in  somewhat  greater  than  normal 
volume,  to  make  up  for  their  accumulated  de- 
mands and  as  insurance  against  later  higher 
prices. 

How  soon  will  this  trade  revival  take  place? 
That  is  a  difficult  question  to  answer.  The 
depression  came  like  a  thunderclap — quicker  than 
the  worst  pessimist  predicted.  The  clouds,  likely 
enough,  will  lift  the  same  way.  Financial  author- 
ities writing  and  speaking  on  the  subject  tell  us 
that  the  stock  market  is  a  very  reliable  trade  bar- 
ometer. A  few  months  before  a  trade  depression 
is  due  this  condition  is  foretold  by  a  gradual  re- 
duction in  the  price  of  stocks,  i.e.,  the  trade  de- 
pression hits  the  bottom  from  two  to  six  months 
after  the  stock  market.  The  revival,  we  are  told, 
is  heralded  in  the  same  way.  A  few  months  after 
the  stock  market  starts  upward  a  distinct  im- 
provement .in  general  business  is  assured. 

Judged  by  this  standard  one  would  estimate 
that  we  shall  begin  to  climb  the  hill  early  in  1921. 
The  stock  market  probably  saw  about  its  worst 
time  in  November  and  present  indications  are 
that,  in  the  main,  prices  of  stocks  are  either  on 
the  ascent  or  at  least  are  approaching  the  point 
where  the  ascent  begins.  It  would  appear  as  if 
some  few  of  the  stocks  have  not  yet  been  pro- 
perly shaken  out  as,  for  example,  the  pulp  and 
paper  stocks,  and  readjustment  in  this  industry 
may  delay  the  advance  somewhat.  In  the  main, 
however,  the  "market"  seems  to  be  about  at  bot- 
tom. If  the  next  couple  of  months  shows  a  dis- 
tinct improvement  we  may  then  look  confidently 
for  a  trade  revival  as  one  of  our  "spring  open- 
ings." 

In  the  building  and  construction  industry  the 
future  depends,  we  believe,  more  on  the  attitude 
of  labor  than  on  the  cost  of  materials.  It  has 
been  stated  by  more  than  one  contractor  that 
the  efficiency  of  labor  during  the  past  few  weeks 
is  in  some  cases  twice  what  it  was  in  1918-19. 
That  means  the  equivalent  of  a  fifty  per  cent, 
reduction  in  wages.  This  condition  is  not  gen- 
eral, however,  as  any  one  can  see  who  pauses 
a  moment  to  watch  the  laborer  "work."  Labor 
as  a  class  seems  to  have  accepted  the  idea  that 
the  less  they  do  the  more  there  remains  to  be 
done  and,  in  consequence,  the  more  certain  they 


are  of  continuous  employment.  This  is  not 
sound  reasoning,  however,  as  the  present  quiet 
condition  in  the  construction  industry  -hows. 
Contractors  and  prospective  builders  are  equally 
averse  to  a  revival  in  operations  until  labor 
changes  its  viewpoint  in  this  respect. 

They  are  having  exactly  the  same  experience 
in  England,  apparently,  but,  over  there,  the  labor 
leaders  seem  to  be  aware  of  the  "fallacies  of 
under-production."  Mr.  J.  R.  Clynes,  labor  mem- 
ber in  the  Imperial  Parliament,  and  president  of 
the  National  Union  of  General  Workers,  speak- 
ing at  a  meeting  of  the  Higher  Production  Council 
in  London  on  December  3rd,  expressed  himself 
as  follows : 

"There  are  workingmen,  who  think  that  if 
they  do  less  there  will  be  more  for  some  one  else 
to  do.  I  submit  against  that  view  the  results  of 
experience,  which  are  the  real  test.  From  one 
cause  or  another  this  year  of  1920  has  been  one 
of  low  production,  and  it  is  towards  the  end  of 
this  year  of  low  production  that  we  see  the  high- 
est figure  of  unemployment  workmen  have  had 
to  suffer  in  recent  years.  If  it  were  true  that  low 
production  found  work  for  others,  that  would 
have  solved  your  unemployment  problem  and  ab- 
sorbed these  hundreds  of  thousands  of  men. 
High  prices  are  the  companions  of  scarcity.  The 
general  condition  of  prices  can  only  be  turned  in 
the  right  direction  when  the  flow  of  commodities 
is  made  so  abundant  as  to  influence  prices. 
Plenty,  then,  is  the  friend  of  the  worker.  In- 
creased production  lessens  the  difficulties;  de- 
creased production  increases  his  burdens  and 
diminishes  the  purchasing  power  of  his  wages." 

There  can  be  little  doubt  about  the  demand 
for  construction.  From  coast  to  coast  the  cry  is 
still  "more  houses,"  "better  roads,"  "bigger 
schools."  Last  year  Canada  spent  over  fifty 
million  dollars  in  residences  alone  without  any 
indication  of  catching  up  with  the  demand.  This 
new  year  our  governments  are  preparing  for 
bigger  expenditures  in  roadways  and  miscellan- 
eous engineering  construction  than  ever  before, 
and,  given  favorable  conditions,  can  easily  exceed 
last  year's  figure  of  about  40  millions.  Another 
item  that  will  bulk  large  is  the  extension  pro- 
gram of  our  universities.  The  University  of 
Toronto  has  a  four  million  dollar  program, 
Queen's  hopes  to  spend  two  millions  and  the 
Western  University,  London,  and  Trinity,  Tor- 
onto, about  the  same.  Other  provinces  will  also, 
of  course,  contribute  their  quota. 

It  is  difficult  to  estimate  what  the  reduction  in 
the  cost  of  materials  may  be.  Indeed  it  is  doubt- 
ful if  this  will  be  much  of  a  factor.  As  already 
noted,  the  irritating  and  chiefly  deterrent  factor 
in  private  construction  work  to-day  is  the  "slack- 
ing" of  labor.  If  workmen  will  "work"  con- 
ditions seem  to  be  entirely  favorable  for  the 
biggest  construction  program  in  history  during 
the  next  spring  and  summer.  The  cost  of  build- 
ing materials  has  dropped  on  the  average  per- 
haps ten  per  cent.  As  industrial  labor  costs  fall 
there  will  be  further  reductions. 
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Dominion    Rubber   Factory,    Kitchener,  Ont. 

Description  of  Four  Contracts  Representing  an    Expenditure  of 
$400,000— Construction  Work   Carried    Out  in    Winter   Weather 

By  A.  Sidney  Dawes* _^_^_^___ 


DURING  the  fall  of  1919,  The  Atlas  Construc- 
tion   Co.,    Limited,    Montreal,    were    awarded 
four  distinct  contracts  by  The  Canadian  Con 
solidated  Rubber  Co.,  Ltd.,  in  connection  with 
The    Dominion    Rubber   Factory    in    Kitchener,   Ont. 
These  contracts  were 'the  following  extensions  to  the 
Dominion  Rubber  Factory : 

(1)     Extensions    A    and    B    to    the    main    factory 
Building's. 


A  view  of  extension  "A"  to  the  Dominion  Tire  Factory  at  Kitchener,   Ont. 

(2)  An  extension  to  the  boiler  house. 

(3)  An  extension  to  the  cafeteria  kitchen. 

(4)  A  water  softening  plant. 

The  work  under  the  first  contract  was  the  general 
construction  involved  in  finishing  up  the  basements 
and  first  floors  of  the  extensions  A  and  B,  and  the 
erection  of  four  storeys  upon  each  of  these  basements. 
Kach  extension  was  about  130  feet  long  by  112  feet 
wide. 

These  buildings  were  constructed  of  reinforce  1 
concrete  with  brick  spandrel  walls.  The  floor  slabs 
were  of  a  flat  slab  type,  designed  to  carry  a  live  load 
of  250  lbs.  per  square  foot.  Ail  interior  columns  were 
round  with  flaring  heads.  The  first  floor  spandrel 
walls  were  of  red  Milton  face  brick  built  between  wall 
pilasters  of  red  Milton  face  brick  and  the  spandrel 
walls  of  the  second,  third  and  fourth  floors  were  of  red 
Milton  lace  brick  built  between  the  concrete  wall 
columns.  The  whole  was  surmounted  with  an  impos- 
ing cornice  of  galvanized  iron.  A  Barrett  soecificatlon 
roofing  weatherproofed  the  buildings  and  all  down 
pipes  were  protected  with  Holt  conductor  heads. 

Steel  sash,  vertically  pivoted,  were  used  through- 
out. These  sash  were  glazed  with  a  tvpe  of  glass 
which  would  prevent  the  glare  of  the  sun  rays  and 
at  the  same  time  give  absolute  daylight  throughout 
the  factory. 

To'let  rooms,  perfectly  lighted  and  ventilated,  were 

*Of  Atlas  Construction  Co.,  Ltd.,  Montreal. 


provided  upon  each  storey.    The  floors  of  these  toilets 

were   terrazzo    with    a    3-inch    sanitary    terra, 

base,   and   all    toilet    partitions   were   of   black    ribbon 

slate. 

I'.ach  extension  was  provided  witli  a  fin  'air 

tower,  which  was  separated  from  the  factory  by 
matic  lire-proof    doors.       The    stairways     were 
structed  of  concrete     the  treads  were  finished  with  a 
granolithic  surface,  which   was  protected  at   the  front 
edge    with    safety    treads    and    the    riser-    were    float 
finished. 

Seven  of  the  factory  floors  were  finished  in  J.s  in. 
maple  flooring  which  was  placed  upon  a  d'agonally 
laid  sub-flooring  of  1 J8  in.  creosoted  T.  i 
I'lie  sub-flooring  was  nailed  with  galvanized  flooring 
nails,  to  2  in.  x  4  in.  bevelled  creosoted  sleepers  and 
the  -paces  between  the  -lecper-  were  filled  with  cind.-r 
concrete.  The  eighth  factory  floor  was  finished  with 
creosoted  blocks  laid  upon  a  -and  cushion. 

All  ceding-  and  the  upper  portion  of  all  wall-  and 
interior  column-   were   treated   with   white  cold   v 
paint  and  the  lower  portion  of  all   walls  and   in: 
column-   were   treated   with   a   dark   cold    water   paint 
to  form  a  dado. 

Winter  Construction. 

The  actual  construction  work  was  -tarted  in 
August  of  1919  and  completed  during  the  winter.  The 
forms  and  centering  for  the  floor  slab-,  beam-  and 
wall  columns  were  of  wood  and  all  round  int. 
columns,  together  with  the  flaring  head-.  \ 
n  steel  forms.  Steel  Ransome  chutes  were  used  for 
pouring  the  concrete.  As  a  large  portion  of  the  con- 
crete was  jioured  in  freezing  weather,  special  precau- 
tions had  to  be  taken  to  prevent  freezing. 

The  second  contract  consisted  of  the  construct 


Dominion  Tire  Factory  in  process  of  construction 

of  an  extension  to  the  boiler  house  in  order  to  provide 
for  the  installation  of  four  new  boilers,  and  the  ra. 
of  the  roof  of  the  old  boiler  house  to  provide  for  the 
installation  of  a  coaling  plant.    The  foundations  of  this 
building  were  concrete,  the  frame  was  of  structural 
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A  progress  view  of  extension   "B"  shov 


Crete  tower  and   chutes 


steel,  the   walls  were  of  brick,  the  floors  and  roof  of 
concrete,  and  all  sash  of  steel. 

The  work  of  the  third  contract  consisted  of  an 
extension  to  the  cafeteria  kitchen  to  provide  for  new 
and  up-to-date  appliances,  which  were  necessary  in 
order  to  serve  the  ever-increasing  number  of  factory 
employees  with  their  noon-day  lunch.  The  founda- 
tions of  this  building  were  of  concrete,  the  walls  of 
brick,  the  floor  of  concrete,  cement  finished,  and  the 
roof  of  wood  protected  with  a  Barrett  Specification 
roofing.  This  kitchen  was  well  lighted  by  nine  large 
windows  and  a  large  skylight  in  the  roof.  Roof  ven- 
tilators of  a  revolving  type  provided  perfect  ventila- 
tion. 

The  fourth  contract  consisted  of  the  erection  of  a 
water  softening  plant  and  all  the  necessary  concrete 
foundations  for  the  apparatus.  The  walls  of  this 
building   were  of  cement  plaster  upon    Hy-Rib.     The 


I  ly-Rib  was  attached  to  a  structural  steel  frame  \ 
the  floor  and  roof  were  of  concrete  and  the   sash  < 
steel. 

All  of  this  construction  work  was  carried  out  ac- 
cording to  the  plans  and  specifications  prepared  by 
Messrs.  Lockwood,  Green  &  Co.  of  Canada,  Limited, 
engineers.  The  representative  for  the  engineers  wa- 
<  leo.  S.  Baxter,  The  actual  construction  work  was 
carried  out  by  The  Atlas  Construction  Company,  Lim- 
ited, of  Montreal,  under  the  direct  supervision  of  Mr. 
Edward  W.  Hall.  A.  M.,  Am.  Soc.  C.  E. 

As  it  stands  to-day.  the  factory  i>  one  of  the  most 
up-to-date  that  can  be  found,  being  perfectly  lire- 
proof  and  having  excellent  ventilation  and  light  and 
working  conditions  for  the  employees.  The  kitchen 
accommodation  and  dining-rooms  are  all  that  could 
be  desired,  adding  greatly  to  the  comfort  of  the  em- 
ployees. 


An   exterior  view  of   addition    "B" 


Montreal    General    Contractors'    Association 

Discuss  Code  of  Practice 


Tl  1  i'i  question  of  the  adoption  of  a  code  of  prac- 
tice was  discussed  at  a  meeting  of  the  executive 
of  the  Montreal  General  Contractors*  Associa- 
tion, over  which  Mr.  Douglas  Bretnner  presided. 
In  connection  with  the  matter  the  following  subjects 
were  given  consideration:  Freight  rates  and  un- 
avoidable delays,  unit  prices,  alternate  proposals,  cert- 
ified cheques  and  deposits,  the  refiguring  of  plans  and 
the  registration  of  bids,  and  other  matters.  It  was 
agreed  that  the  executive  should  during  the  holiday- 
season  study  these  and  allied  subjects  in  greater  de- 
tail and  be  prepared  to  submit  concrete  proposals  at 
their  next  meeting  so  that  a  draft  at  least,  of  a  suit- 
able code  of  practice  might  be  placed  before  the  mem- 
bers of  the  associations  at  the  first  general  meeting 
to  be  held  on  January  10th. 

The  executive  had  before  it  extracts  from  the  code 
of  practice,  adopted  by  the  Minneapolis  Master  Build- 
ers' Association.  In  regard  to  freight  rates  and  un- 
avoidable delays,  the  code  suggests  the  following 
clause  when  proposals  are  not  promptly  accepted,  and 
conditions  change  in  such  a  way  as  to  cause  a  loss 
to  the  contractor: 

'This  proposal  is  based  on  present  freight  rates  and 


is  for  acceptance  within  five  days  from  date;  and  any 
contract  entered  into  hereunder,  will  be  expressly 
made  subject  to  delays  arising  from  fire,  strikes,  de- 
lays of  carriers  or  any  other  cause  beyond  our  control." 
This  is  an  important  matter- for  contractors. 

In  regard  to  preliminary  building  estimates,  the 
clause  before  the  local  builders  for  approval  or  other- 
wise reads : 

"Supplying  a  preliminary  building  estimate  to  the 
owner  entails  a  considerable  expense  to  the  contractor 
and  the  practice  of  making  no  charge  for  this  service 
is  inequitable.  When  such  information  is  supplied 
to  an  owner  or  contractor  a  reasonable  charge  should 
be  collected.  Members  of  this  association  shall  make 
a  charge  of  one-tenth  of  one  per  cent,  of  the  estimated 
cost  for  furnishing  complete  preliminary  estimates. 
If  a  contract  for  the  estimated  work  is  let,  the  con- 
tractor who  receives  the  award  may,  at  his  option. 
cancel  or  refund  the  charge." 

\t  a  recent  meeting  of  the  executive  of  the  Mont- 
real General  Contractors'  Association.  Mr.  R.  McLean 
was  appointed  vice-president  and  Mr.  H.  C.  Johnson 
secretarv- treasurer. 
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Handsome  Bank  Building  in  Vancouver,  B.C. 

Union  Bank,  Recently  Completed,  is  an  Imposing  Addition  to  the  Public 
Buildings   of   the    Pacific    Coast  —  Local  Material  Exclusively   Employed 


A  HANDSOME  addition  to  Vancouver's  many 
fine  buildings  is  the  new  Union  Bank  Build- 
ing recently  completed  at  the  corner  of  Sey- 
mour and  Hastings  Streets.  Standing  as  it 
does  on  one  of  the  city's  busiest  corners,  its  chaste 
lines  and  solid  simplicity  reflect  the  pride  of  both  the 
officers  of  the  institution  and  the  citizens  of  Vancouver 
in  its  construction.  A  description  of  the  building  in 
its  construction  sta'ges  appeared  in  the  Contract 
Record  of  June  23,  1920,  hut  supplementary  informa- 
tion concerning  its  design  is  contained  in  this  article. 
In  carrying  out  the  hank's  polic)  of  patronizing 
local  industry,  practically  the  entire  expenditure  of 
$400,000  was  dispersed  in  Vancouver.  It  is  notable 
that  the  stone  used  on  the  exterior  of  the  building 
is  a  British  Columbia  product,  being  drawn  from  the 
quarries  of  Haddington  Island.  The  cement  used  in 
concrete  work  was  manufactured  by  the  Vancouver 
Island  Cement  Co.;  the  beautifully  finished  woodwork 
and  furniture  was  executed  in  the  local  shops  of 
Cornish  and  Cooper;  the  line  electric  fixtures  en- 
tirely in  the  Vancouver  factory  of  Fair,  Robinson  & 
Bird;  the  tire  escapes,  fireproof  doors  and  windows 
were  manufactured  in  British  Columbia;  even  the 
nails  and  paint  used  were  of  local  manufacture.  The 
sculpture-Work  with  which  the  exterior  stonework  is 
adorned  was  applied  by  a  Vancouver  sculptor. 

The  building  was  designed  by  the  firm  of  Somer- 


viile  and  Putnam,  architects,  and  provides  every 
modern  facility  for  conducting  an  up-to-the-minute 
banking  business,  and  every  comfort  and  convenience 
for  the  patrons. 

The  Italian  Renaissance  style  of  architecture  was 
adopted  by  the  architects  a-  best  befitting  the  dignity 
and  character  becoming  a  banking  institution.  Italian 
Renaissance  motifs  and  the  Riccardo  and  Strozzi  pal- 
aces and  other  classic  examples  of  the   Renaissance 

weri'  adopted  in  the  exterior  and  interior  ornamenta- 
tion. The  exterior  (,f  the  building  is  executed  in 
Haddington  Island  stone  carved  after  models  made 
by  Mr.  C.  Marega,  the  local  sculptor. 

The  firm  of    Hodgson,   Kin-   and   Marble,  of   Van- 
couver,   were    the   contractor-    for    the    construction    of 

the  building. 

Passing  through  the  massive  bronze  do..r-  at  the 

main  entrance  on  Hastings  Street,  one  enter-  a  vesti- 
bule beautifully  executed  in  bronze  and  marble.  This 
opens  to  the  public  space  of  the  main  banking  room, 
which   is   floored   witli    Verde-Antique  and    Napoleon 

<  rrey    marble   floor   tiles. 

Fronting  on  tin-  -pace  i-  a  cre-cent--haped  counter. 
Hie  hundred   feet   Ion-,  while  flanking   the  entranc. 

the  right  i-  the  Foreign  Exchange  department,  and 

the  left,  the  Savin--  Bank  department,  making  a  total 
of  over  160  lineal   feet  of  counter 

\i  the  extreme  right  is  located  the  man  Tice 


The  Union   Bank  at  Vancouver,   B.  C. 
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and  at  the  extreme  left,  a  ladies'  room  is  provided, 
fitted  with  every  convenience  for  the  lady  patrons. 
Hardwood  Moors,  handsome  rugs  and  draperies, 
soft-shaded  lamps,  writing  desks,  easy  chairs  and  tele- 
plume  service,  make  this  room  a  place  that  will  be 
much  appreciated  by  the  ladies  as  a  rest-room  and  a 
place  to  conduct  their  business  affairs. 

The  safety  deposit  vaults  are  located  on  the  main 
floor  entering  the  customer's  room  through  the  massive 
steel  grill.  This  room  is  equipped  with  booths,  desks, 
etc.,  for  the  absolute  privacy  of  the  patrons. 

Two  mezzanine  floors  flank  the  main  banking  room 
on  the  rear.  The  first  of  these  floors  is  fitted  up  as 
a  board  room  for  the  bank's  local  advisory  committee. 
(  )n  the  first  mezzanine  floor  is  located' a  comfortable 
rest-room  for  the  female  employees,  with  locker  and 
toilet  accomodations.  The  second  mezzanine  floor 
contains  Using  quarters  for  the  bank  watchman,  and 
a  superintendent's  room  and  offices.  The  main  bank- 
ing room,  104x70  feet,  has  a  ceiling  height,  of  32 
feet,  and  has  a  clear  span  over  the  entire  area,  no 
columns  or  supports  of  any  kind  obstructing  the  floor 
space.  The  massive  ceiling  beams  are  enriched  with 
renaissance  and  ornamentation,  and  the  walls  are 
relieved  with  pilasters  and  panels  of  Caen  stone.  The 
banking  room  fixtures,  furniture,  wainscotting,  walls 
and  panels  are  of  genuine  Honduras  mahogany  en- 
riched with  hand  carving  and  fitted  with  acid  etched 
plate  glass  counter  screens,  the  work  of  Cornish  and 
Cooper,  local  fixture  manufacturers. 

The  bank  and  treasure  vaults  are  located  in  the 
basement  and  are  made  accessible  to  the  banking  room 
by  means  of  a  hydraulic  lift.  These  vaults,  as  well  as 
the  safety  deposit  vaults,  are  steel-lined  and  equipped 
with  massive  doors  of  chrome-steel,  fitted  with  both 
time  and  combination  locks,  and  in  conjunction  with 


the  steel  vault  linings,  are  electrically  protected  against 
burglary. 

A  large  reserve  banking  space  is  provided  in  the 
basement  as  well  as  a  men's  locker  room,  toilets. 
shower  baths,  etc.  The  mechanical  equipment,  such 
as  boiler  room,  switch  board  room,  etc.,  is  also  located 
in  the  basement,  as  is  a  complete  cafe,  with  kitchen, 
lunch-room,  etc.,  for  the  convenience  of  the  bank's 
employees. 

Adequate  provision  for  the  comfort  and  health  o: 
the  employees  is  provided.  Fresh  warmed  air  is  brought 
in  from  the  outside,  and  a  complete  ventilating  system 
removes  the  vitiated  air.  Problems  of  light  and  ven- 
tilation have  been  fully  worked  out  as  the  managenicit 
appreciates  the  importance  of  these  matters  in  con- 
tributing to  the  efficiency  of  the  workers. 

A  dictograph  system  of  communication  is  installed, 
making  all  departments  inter-communicable  simultan- 
eously, and  private  conversation  may  be  carried  on 
between  any  two  as  required. 

The  two  upper  floors,  of  the  building  are  accessible 
through  the  Seymour  itreet  entrance  by  means  of  a 
modern  electric  elevator.  The  floors  have  natural 
light  from  three  sides,  have  modern  sanitary  toilet 
facilities  and  have  floor  covering  of  best  quality 
battleship  linoleum,  with  terrazo  and  tile  floors  in 
corridors  and  toilets. 

The  building  is  of  class  A  construction,  thoroughly 
fireproof,  the  frame  being  of  reinforced  concrete  with 
concrete  and  hollow  tile  walls.  All  stairways  are  of 
iron  and  marble.  A  hot  water  system  for  heating  is 
used,  burning  either  coal  or  oil,  and  ventilation  is 
affected  by  a  forced  draft  system. 

The  Canadian  Allis-Chalmers  Ltd..  supplied  the 
cast  bronze  doors  to  main  entrance,  ornamental  ves- 
tibule.   teller's    cage   and   burnished   bronze   and   steel 
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grilles  for  the  safety  vaults.  The  teller's  cage?  are  oi 
a  new  design  suggested  by  Mr.  Harrison,  the  manager 
of  the  bank. 

Continental  Marble  Company,  Ltd.,  supplied  the 
marble  work  in  the  main  entrance  vestibule  and  the 
banking  room.  The  marbles  used  were  chosen  for 
their  warmth  of  tone  and  quiet  effect,  resulting  in 
a  perfect  blend  with  the  other  work  in  the  banking 
room.  The  floor  of  the  public  space  is  composed  ol 
marble  squares  laid  diagonally  and  with  the  \ reining 
of  the  marble  arranged  to  give  a  basket  weave  effect. 
The  bases  and  counters  and  floor  borders  are  of  Verde 
Antique  marble;  the  vestibule  walls  are  lined  with 
matched  panels  of  a  laminated  Tennessee,  while  the 
ceiling  is  of  Statuary. 

Mundy  Rowland  Company  installed  the  wiring  for 
the  lighting  and  power  systems.  They  also  installed 
an  electric  ventilating  fan.  ventilating  the  banking 
room. 

A    Webster     straight      balanced     heating      system 


equipped  with  the  latest  device-  for  satisfactory  and 
economical  operation  was  installed  by  Walter  Leek 
&  Company.  The  heat  is  generated  by  a  ( aieniev 
boiler  and' radiated  1>\  82  radiator-  throughout  Un- 
building with  a  total  radiating  surface  of  ?.]?(>  square 
feel. 

The  J.  A.  and  C.  11.  McDonald  Company  supplied 
the  cut  stone  and  H.  C.  Wood  the  plaster.  The  Win. 
(  )'.\'eil  Company  Ltd.,  furnished  the  architectural  terra 
COtta,  and  all  tile  and  terrazo  work  throughout  the 
building,  also  marble  work  to  main  building.  All  glass 
in  this  building  was  also  supplied  by  this  company. 

Barr  X  Vnderson  Ltd.,  installed  the  plumbing  tix- 
tures  which  were  imported  from  Twyfords,  of  Henley. 
England.  Including  toilet-,  urinals,  wash  basins,  slop 
sinks  and  shower  bath-  there  are  14  fixtures  in  the 
basement,  eight  on  the  ground  floor,  five  on  the  first 
Hour  mezzanine,  live  on  the  second  mezzanine  floor, 
eleven  on  first  floor  and  eleven  on  the  second  floor. 


Keeping  Your  Organization  Informed 

How  the  Aberthaw  Construction  Go.  Passes  Ideas  on  to  Its  Staff  Through 
the  "Aberthaw  Bible" — Methods  are  Standardized    and    Efficiency  Raised 


CONTRACTORS  who  envy  the  manufacturer 
who  can  set  his  mill  running,  and  then  go  awa\ 
and  cut  coupons,  will  want  to  know  more  about 
the  Book  of  Aberthaw.  While  it  would  be  im- 
possible entirely  to  eliminate  the  process  of  "taking  it 
up  with  the  office"  in  construction,  the  possible  saving 
in  correspondence,  delays,  and  executive  time  and 
patience  which  might  be  effected  on  any  job  is  shown 
in  the  Aberthaw  P.ible.  The  secret  of  this  method, 
which  has  proved  successful,  is  as  old  as  science.  It 
involves  four  steps:  (1)  the  collection  of  ideas,- poli- 
cies, and  methods  which  have  proved  of  value,  (2) 
their  orderly  classification  and  analysis,  (3)  the  adop- 
tion of  general  rules  and  policies  therefrom,  and  (4)  a 
permanent  record  of  the  results  easily  accessible. 

The  Aberthaw  Construction  Company  of  Boston 
furnishes  each  of  its  superintendents  with  a  loose-leaf 
manual,  the  subject  matter  of  which  deals  with  com- 
pany policies,  methods,  and  the  details  of  carrying  out 
a  building  contract.  All  practices  relating  to  form-, 
reports,  accounting  and  office  detail  are  covered,  and 
policies  affecting  the  more  intangible  problems  such 
as  relations  with  the  owner,  the  architect,  the  engi- 
neer, the  sub-contractor  and  company  employees,  are 
carefully  set  forth.  It  is  intended  not  only  to  stand- 
ardize the  work  of  different  contracts  and  thus  effect 
substantial  economies  for  both  owner  and  contractor, 
but  also  to  give  instructions  and  information  concern- 
ing the  hundred  and  one  details  which  frequently  are 
overlooked,  and  which  mean  much  for  smooth  sailing. 
Unlike  its  great  namesake,  the  Aberthaw  Bible  exists 
to  be  added  to  and  revised  continually,  and  am-  new 
policy  or  practice  which  has  proved  successful  is  ulti- 
mately given  its  proper  place  in  this  company  book  of 
books. 

Laying  Out  the  Work. 
In  spite  of  the  utmost  care  in  laying  out  new  work 
the  superintendents  often  omit  important  details  which 
may  handicap  them  until  the  end  of  the  job.  To  pre- 
vent such  occurrences,  the  Aberthaw  book  supplies 
detailed  instructions  for  use  in  organizing  the  work. 


Certain  transactions  are  negotiated  b)  the  Boston 
office.  These  are  explicitly  stated  to  avoid  confusion. 
also  certain  material-  and  supplies  are  purchased  bj 
the  home  office  or  carried  in  the  company  yard  and  con- 
cerning these,  full  information  i-  given.  Other  quo- 
tums pertaining  to  the  construction  which  must  be 
considered  at  the  outset  are  answered  in  the  company's 
standard  drawing-.  These  drawings,  which  are  re-. 
duced  in  size  for  use  in  the  manual,  have  been  adopted 
after  thorough  trial.  They  save  a  great  amount  of 
time  on  the  job  and  eliminate  the  possibility  of  poorly 
designed  structures.  By  the  use  of  such  drawing-  less 
claim  is  made  upon  the  superintendent's  time,  which 
may  then  be  more  fully  devoted  to  managing  the 
work  and  improving  method-.  \boixi  fifty  of  these 
are  supplied,  among  which  are  included  the  following: 
Temporary  building-  Runways 

Hoisting  tower-  Brick  elevators 

Derricks  .  Temporary    stairways 

Scaffold-  Track  lay-out-. 

t  entering 

Insuring  Efficient  Methods. 

The  method-  used  by  the  Vberthaw  Company 
building  operations  have  become  sufficiently  standard- 
ized to  be  included  in  the  manual  of  construction. 
They  are  explained  in  such  detail  that  any  serious 
error  in  the  method  employed  is  practically  ini: 
The  following  paragraph,  for  example,  i-  an  excerpt 
pertaining  to  concreting  under  water: 

Do  not  place  concrete  Utlder  water  it"  this  can  be  avoided 
if  unavoidable,  pour  concrete  through  a  chute  so  that  it 
reaches    the    bottom    without    passing    thi  en    water. 

Avoid  all  movement    of    water  when  i.einif  de- 

posited. Equalize  the  pressure  immediately  $  filling  to  the 
natural  grade  of  the  water  any  portion  of  tfie  work  com- 
pleted and  do  not  again  pump  out  until  the  concrete  is  thor- 
oughly -el.  Do  not  place  concrete  in  water  contaminated 
with  sewerage,  acid,  mud.  or  other  impurities. 

Winter  concreting  may  be  safely  carried  on  by  fol- 
lowing the  direction-  pertaining  to  aggregate  thawing. 
placing,  heating  and  protecting  work.     In  fact,  a  f 
method    of    handling    nearly  every  piece    of  the   v 
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from   sub-surface  to  interior  finish  has  been  supplied 
for  the  superintendent's  reference. 

Maintaining  Cordial  Relations  With  Employees. 

'J  he  Aberthaw  Company  has  formulated  a  definite 
labor  policy  based  upon  thorough  investigation  and 
each  member  of  the  field  organization  is  kept  informed 
through  the  Bible  of  the  principles  governing  the 
treatment  of  workmen.  The  following  quotation  from 
the  manual  is  illustrative  of  these: 

The  officials  of  the  Aberthaw  Company  are  fully  alive 
to  the  necessity  of  having  the  good  will  and  co-operation  of 
every  member  of  the  organization.  It  is  hoped  that  all  will 
feel  free  to  talk  over  matters  with  the  company  officials  at 
any  time,  whether  it  be  of  the  nature  of  a  suggestion  for 
improved  methods,  criticism  of  policy  or  some  grievance 
which  might  be  eliminated.  It  is  the  intention  of  the  com- 
pany to  treat  all  with  the  utmost  fairness  and  to  maintain 
a  keen  regard  for  the  rights  of  its  employees.  The  company 
is  making  every  effort  to  give  its  men: 

1.     As  steady   employment  as   possible. 

~>.      Proper  compensation   in   proportion   to   their   value. 

3.  Help  in  getting  them  located  where  they  will  be  the 
most  effective. 

4.  Instructions  to  improve  their  value. 

To  carry  out  the  principles  stated  above  and  to 
raise  the  standard  of  efficiency  of  the  whole  force,  a 
labor  department  is  maintained.  Important  features 
of  the  labor  policy  are  the  Service  Rook  and  the  La- 
borer's Record  Card,  the  purpose  and  value  of  which 
arc  carefully  set  forth  in  the  .superintendent's  manual. 
The  first  is  issued  to  employees  who  have  been  given 
satisfactory  service  under  two  or  more  of  the  com- 
pany's superintendents;  or,  in  special  cases,  upon  ex- 
tended service  or  unusual  satisfaction  under  one  indi- 
vidual. The  Record  Card  is  issued  to  men  showing- 
exceptional  ability  on  the  work,  especially  in  concreting 
operation.  Holders  of  cards  and  books  receive  prefer- 
ence in  employment.  Special  inducement  is  offered 
them  to  improve  their  status  and  remain  with  the  com- 
pany. A  list  of  the  Bookmen  is  printed  in  the  manual 
of  instructions  and  also  kept  in  the  Boston  office, 
which  attends  to  placing  them  on  other  work  as  de- 
sired. Instructions  also  provide  the  manner  of  pay- 
ing, hiring,  changing  rate  and  dismissing  employees. 
Special  instructions  apply  to  men  engaged  in  account- 
ing, correspondence  and  recording. 

Standardizing  Field  Office  Work. 
Standard  practice  for  handling  the  field  office  work, 
as  laid  down  in  the  manual  saves  a  large  volume  of 
correspondence  with  the  home  office  and  enables  it  to 
compare  the  progress  and 'cost  of  different  jobs.  About 
sixty  forms  are  provided  for  the  clerical  force  which 
tie  in  with  the  filing  system  and  final  records 
in  such  a  manner  that  a  detached  history  of  each  job 
is  available  at  the  end.  The  following  are  a  few  of 
these  forms : 

32.     Sub-contractor's  charges  memorandum. 

39.     Job  cash  statement. 

54-a.  Weekly  cost  summary. 

57.     Labor  cost  record. 

93.     Sand  and  gravel  book. 
177.     Safety  inspector's  daily  report. 
216.     Plant  and  tool  record. 

By  the  use  of  forms  pertaining  to  material  work  a 
great  volume  of  detail  is  eliminated,  thus  simolifving 
the  work  of  material  accounting.  The  duties  of  the 
material  clerk  in  handling  his  records  are  explained  in 
such  a  manner  that  he  need  spend  little  time  wonder- 
ing how  to  handle  some  matter  or  in  "taking  it  tin  with 
the  office."  The  amount  of  writing  is  reduced  to  a 
minimum,  and  by  use  of  these  forms,  office  men  may 
concentrate  their  efforts  upon  accuracy. 


As   questions   pertaining   to   shipping   often   create 
trouble,  directions  are  given   for   shipping   by    freight 
and  express,  and  for  keeping  the  car  records.     The 
shipping  of  plant  between  jobs  and  the  home  yard  re- 
ceives special  attention.     Equipment  is  also  standard- 
ized  by   the   company ;    and   the   machines   and   a 
sories  common  to  building  operation  which  are  main- 
tained in  the  home-yard  ready  for  transit  to  any  job. 
are  listed  in  the  manual.     Equipment  accounting,  rent- 
ing and   repairing  are   handled   in   accordance   with   a 
fixed  policy  which  is  fully  explained  and  as  readily  ac- 
cessible to  the  newest  as  to  the  oldest  superintendent 
All  plant  is  divided  into  classes  according  to  life  for 
determining  the  amount  of  depreciation.     From  the  in- 
formation given  on  this  subject,  the  rental  charge  for 
tools  and  equipment  may  be  found.    The  care  of  equip- 
ment is  explained  and  a  definite  system  of  accounting 
is  fixed  for  distributing  the  expense,  which  ties  in  with 
the  whole  system  of  accounting  and  time-keeping. 
Checking  Expenses  Daily. 
To  assure  an  accurate  distribution  of  time  t<>  the 
respective  work  units,  the  duties  and  the  system    of 
handling  pay-rolls,  overtime,  etc.,  are  fully  explained; 
and  an  index  of  the  mnemonic  system  of  cost  distribu- 
tion used  in  segregating  expense,  is  contained  in  the 
manual.     As  a  result  distribution  is  made  daily  as  the 
work    proceeds    and    constant     comparison    with    the 
Bogey    Score    or    estimate    analysis    is    thus    possible. 
Such  comparison  gives  an  effective  means  of  control- 
ling costs. 

Reducing  Accidents. 
Closely  connected  with  the  work  of  reducing  cost- 
is  accident  prevention.  Instructions  for  the  superin- 
tendent, for  the  company  accident  inspector  who  makes 
the  daily  report  of  the  job,  and  for  the  foreman  to  fol- 
low in  guarding  against  accident,  are  given,  and  the 
safety  appliances  which  must  be  installed  on  each  job 
are  listed. 

A  special  list  of  dynamite  "Don'ts"  for  foremen  is 
illustrative  of  the  care  with  which  each  subject  is 
covered. 

Other  questions  upon  which  a  superintendent  may 
need  advice  are  called  to  attention  and  discussed  in  the 
instructions.  Among  these  are  such  matters  as  the 
following  : 

Handling  extras,  company  signs,  legal  advice,  ship- 
ping and  routing,  sanitation,  expediting,  handling  sub- 
contracts, closing  the  work,  and  turning  in  the  records. 
Standards  Established. 
The  Aberthaw  Bible  has  been  the  means  not  only 
of  standardizing  work,  but  also  of  raising  the  efficiency 
and  esprit  de  corps  of  the  whole  field  organization. 
Far  from  killing  individual  initiative,  it  has  relieved 
the  force  of  much  routine.  The  company  standards 
thus  established  have  given  the  firm  an  individuality 
among  both  its  employees  and  its  clients,  which  goes 
far  to  remove  the  curse  of  corporate  organization  — 
From  A.  G.  C.  Bulletin. 


Railway  companies  and  industrial  concerns  are 
finding  car  dumpers  a  very  satisfactory  time-saving 
device,  as  the  apparatus  dumps  a  gondola  car  in  but 
a  few  minutes'  time.  A  freight  car  is  run  into  a 
dumper  and  secured;  then  the  entire  frame  work  and 
freight  car  are  made  to  revolve  sidewavs  upon  cir- 
cular ends,  through  an  arc  of  about  90  degrees.  The 
car  and  truck  are  again  returned  to  the  horizontal 
and  the  car  is  replaced  in  a  short  time  with  another 
loaded  one. 
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Combination  Screen  and  Storm 
Door  or  Window 


THE  small  contractor  will  be  interested  in  a  com- 
bination screen  and  storm  door  or  window.  Jn 
view  of  the  fact  that  storm  doors  and  windows 
are  used  for  a  short  period  and  then  replaced 
by  screens  for  summer  service,  a  type  of  com- 
bination screen  and  storm  door  or  window  has  been 
designed,  the  advantages  of  which  are  almost  obvious. 
Combination  sash  and  doors  arc  shown  in  the  ac- 
companying sketches.  Tbe  same  frame  is  used  the 
year  around  and  need  never  be  taken  off  its  hinges, 
the  panel,  only,,  being  changed  to  suit  the  different 
seasons.  As  the  frames  and  insert  panels  may  be  used 
in  different  combinations,  a  choice  of  a  number  o: 
pleasing  designs  may  be  offered.  Thus  for  the  storm 
door,  the  frame  might  have  only  one  panel,  as  shown 
in  the  cut,  while  the  removable  section  might  be  made 
up  with  one.  two  or  three  panels  or  might  be  made 
with  a  variation  in  the  size  and  arrangement  of  glass. 
The  same  applies  to  the  combination  screen  and 
storm  window. 

Enumerating  a  few  of  the  advantages  should  indi- 
cate just  how  strongly  this  type  of  door,  or  sash, 
should  appeal  to  the  practical  man.  One  door  frame 
with  two  insert  panels,  one  glass  and  one  screen,  re- 
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Such   an   arrangement    is   convenient,   economical   and 
practical. 

The  inside  of  the  opening  in  the  frame  is  rabbetted 
to  receive  the  insert  or  panel.  This  panel  goes  in  flush, 
improving  the  appearance  of  the  door.  The  panel  may 
be  held  in  place  with  either  -crew-  or  button-.  Prob- 
ably the  be-t  arrangement  is  an  invisible  steel  button 
which  is  inserted  in  the  edge  of  the  frame  and  worked 
with  a  screw  driver.  Whatever  method  i-  employed  it 
should  be  neat  and  inconspicuous  SO  a-  not  to  detract 


Combination  screen   and  outside  window  frame 

place  two  doors.  Only  one  set  of  hardware  and  one 
fitting  is  required.  The  labor  of  hanging  the  storm 
doors  in  the  fall  and  the  screen  door  in  the  spring,  is 
eliminated.  The  change  is  made  so  readily  and  so 
quickly  that  there  is  no  excuse  for  the  house  not  being 
protected  against  flies  in  the  early  spring  or  against 
frosts  in  the  early  fall.  As  the  doors  or  windows  are 
well  made,  they  should  last  as  long  as  the  house  itself. 


FuL 


Convertible  all-season  door  {or  year  round  service 

from  the  appearance  of  the  door  and  become  an  eye- 
sore. The  panels  should  tit  snugly  and  be  held  in 
place  in  such  a  manner  as  to  prevent  rattling.  In 
actual  practice  the  storm  panels  for  either  window  or 
door  arc  sent  out  with  or  without  glass  as  required. 

Window-  of  this  type  are  usually  hung  from  hin. 
at  the  top,  with  a  convenient  catch  at  the  bottom. 
Thus  in  winter  they  may  be  swung  open  for  ventila- 
tion. This  eliminates  the  sliding  pane  or  ventilator 
or  the  holes  at  the  bottom  so  common  to  storm  win- 
dows. In  the  case  of  the  window,  two  panels  are  used 
and  may  readily  be  removed  for  cleaning — an  added 
advantage. 


Annual  Meeting  of  Ottawa  Branch,  A.C.B.C.I. 

THE  Association  of  Canadian  Building  ..S:  Con- 
struction Industries.  Ottawa  Branch,  held  their 
annual  meeting  on  Wednesday,  December  8th. 
The  main  feature  of  the  evening  was  the  elec- 
tion of  the  following  officers  for  the  year  1921  :  presi- 
dent, G.  B.  Greene;  vice-presidents,  W.  A.  Rankin. 
J.  R.  Douglas  and  A.  C.  Ross;  honorary  treasurer.  E. 
M,  Barrett;  honorary  secretarv,  G.  A.  ("rain:  board  of 
directors:  H.  W.  Brooks.  W.  A.  Mattice,  W.  T.  Car- 
son. H.  L.  Allen.  E.  D.  Spence.  Victor  Hall,  H.  Peel. 
H.  J.  Graham,  J.  R.  Murphy,  A.  K.  Mills,  J.  Adamson 
and  G.  T.  Green. 

After  much  discussion  about  the  Labor  Committee 
for  the  new  year,  it  was  decided  that  this  committee 
should  remain  as  it  had  been  during  the  year  1920. 
consisting  of  Messrs.  H.  J.  Graham,  J.  R.  Douglas,  G. 
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A.  Crain.  T.  McLaughlin,  J.  S.  Adamson,  J.  R.  Mur- 
phy, S.  F.  Smith  and  R.  Hooper. 

The  representatives  of  the  <  >ttawa   branch,  A.   C. 

B.  (*.  I.,  on  the  Joint  Industrial  Council  for  1921,  will 
In-  Messrs.  J.  Adamson,  II.  J.  Graham,  II.  1..  Allen,  J. 
R.  Douglas  and  G.  A.  Crain. 

It  was  decided  by  tin-  members  present  at  the 
meeting  that  the  blanket  agreement  which  the  Associ- 
ation and  the  Building  Trades  Council  had  entered  in- 
to on  May  15th,  1920,  and  which  was  to  hold  good 
until  April  30th,  1921,  will  he  cancelled  and  a  new 
agreement  entered   into. 

The    honorary    secretary    of    the    Association    pre- 


pared a  very  complete  report,  and  after  this  had  been 
read  and  approved,  he  said  a  few  words  with  regard 
to  the  outlook  in  the  construction  industry  for  1921. 
While  he  declared  that  it  was  rather  too  early  to  form 
an  opinion,  indications  pointed  to  a  rather  quiet 
son.  The  Civic  Hospital,  York  St.  School,  and  the 
Famous  Players  Theatre  would  undoubtedly  go  ahead 
with  some  other  uncompleted  work.  The  public  gen- 
erally were  looking  for  a  decrease  in  prices,  he  said, 
but  at  present  it  did  not  look  as  if  their  expectations 
would  be  realized  a-  far  a--  the  building  industry  i- 
concerned.  Hut  a  great  deal  might  happen  within  the 
next  three  months,  he  concluded. 


Code  of  Practice  and  Schedule  of  Fees 

Structural  Engineers'  Association  of  Illinois  Works  out  Sug- 
gestions  for  Remuneration  and    for   Engineering   Conduct 


IX  view  of  the  interest  which  engineers  are  taking 
in    the    establishment    of    codes    of    practice    and 
schedules  of  charges,  the  following  code  may  offer 
suggestion-.      It   has   been    formulated   by   a   com- 
mittee of  the    Structural     Engineers'     Association    of 
Illinois  and  its  adoption   is   to  be  considered   by   that 
organization  in  the  near  future. 

The  proposed  code  of  practice  is  as   follows: 

Proposed  Code  of  Practice. 

In  his  relation  to  the  client  or  to  the  public,  the 
structural  engineer  should  carefully  preserve  and 
maintain  the  responsibility  and  trust  which  has  been 
reposed  in  him,  ever  bearing  in  mind  that  a  violation 
of  responsibility  or  trust  manifests  itself  not  only  as 
a  discredit  to  him,  but  casts  serious  reflection  upon  the 
entire  profession. 

In  the  relations  between  the  structural  engineer 
and  a  client,  the  engineer  should  be  careful  to  so  regu- 
late his  conduct  as  to  preserve  the  dignity  befitting 
the  profession.  Judgment  should  be  reserved  in  all 
cases  where  a  hasty,  partially  considered  decision 
might  result  in  loss  to  the  client  or  reflect  upon  the 
engineer's  professional  ability.  Acting  in  a  judicial 
capacity  between  the  client  and  a  second  party,  he 
should  act  with  the  strictest  impartiality,  basing  his 
final  decision  upon  the  true  merits  of  the  case,  and 
under  no  circumstances  should  he  permit  any  personal 
interests,  either  his  own  or  those  of  his  client,  to  in- 
fluence his  decision. 

The  profession  of  the  structural  engineer  comprises 
undertakings  of  great  responsibility,  involving  the 
welfare  and  safety  of  the  public.  The  structural  engi- 
neer is  one  whom  the  public  may  accept  as  eminently 
qualified  to  take  this  responsibility,  and  he  should  so 
establish  himself  as  to  preserve  and  maintain  all  that 
is  implied  by  the  Engineering  Act.  I  Illinois  slate  law 
for  licensing  structural  engineers.— -Editor.] 

Code  of  Practice. — The  following  principles'  have 
been  formulated  for  the  purpose  of  establishing  a 
standard  to  which  all  structural  engineers  can  con- 
form. A  uniform  observance  of  these  principles  is  re- 
quired to  the  end  that  no  particular  structural  engi- 
neer or  group  of  structural  engineers  shall  profit  by 
virtue  of  special  privilege,  but  rather,  having  placed 
all  structural  engineers  on  a  common  basis,  the  success 
or  failure  of  each  will  be  determined  solely  by  his  pro- 
cessional ability  and  business  acumen, 


Professional  Relations.  —  The  relation  between 
structural  engineers  should  be  one  of  strictest  co-oper- 
ation. Xo  structural  engineer  should  unjustly  con- 
demn the  professional  work  or  acts  of  another  struc- 
tural engineer,  and  any  such  unjust  condemnation  Or 
criticism  by  a  member  of  this  association  will  render 
such  a  member  liable  to  suspension  from  membership 
on  the  grounds  of  unprofessional  conduct. 

Expert  Evidence-  Where  a  structural  engineer 
has  been  engaged  as  an  expert  witness,  he  shall  con- 
fine his  testimony,  so  far  as  practicable,  to  the  n 
sary  exposition  of  facts,  figure-  or  engineering  theory. 
as  will  permit  the  court  or  the  jury  to  reach  a  fair  and 
equitable  decision. 

Participation  in  Public  Affairs. — This  association 
puts  itself  on  record  as  being  heartily  in  favor  of  an 
active  participation  by  its  members  in  all  public  af- 
fairs, particularly   those  related  to  engineering. 

The  association  believes  that  the  tendency  on  the 
part  of  the  municipality,  the  state  and  the  govern- 
ment, of  naming  laymen  only,  on  committees  whose 
duty  it  is  to  investigate  and  report  on  matters  of  a 
technical  or  quasi  technical  nature  should  be  so  modi- 
fied that  at  least  a  majority  in  the  membership  of  such 
committees  -will  consist  of  engineers. 

The  association  asks  its  members  to  assist  in  the 
general  dissemination  of  this  principle  and  to  spare  no 
effort  in  securing  this  end. 

Advertising. — This  association  stands  committed 
to  the  belief  that  advertising,  particularly  in  the  form 
of  business  cards  in  technical  magazines,  is  proper,  and 
strictly  professional,  and  that  to  discourage  the  same 
would  be  in  direct  contravention  of  good  business 
principles.  The  structural  engineer  i-  urged  to  place 
suitable  signs  or  placards  on  all  structures,  the  design 
or  construction  of  which  are  under  his  direction,  and 
he  should  not  hesitate  to  secure  publicity  in  the  press 
if  the  nature  of  his  work  justifies  such  a  step. 

lie  should,  however,  be  careful  to  see  that  what- 
ever press  publicity  he  secures  is  of  an  impersonal 
nature,  strictly  barring  all  false  claims  or  represen- 
tations. 

The  association  is  not  in  favor  of  solicitation  of 
business  through  the  medium  of  circulars  of  a  purelv 
advertising  nature  and  asks  all  of  its  members  to  re- 
frain from  this  form  of  advertising, 

Competition. — Members  of  this  association  are  en- 
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couraged  to  enter  competitions  in  a  manner  outlined 
under  schedule  of  fees,  particularly  in  the  design  of 
bridges  and  buildings.  In  this  way  the  profession  will 
be  greatly  benefited  and  good  design  stimulated. 

.\'o  member  of  this  association  either  may  actively 
or  passively  enter  into  or  become  a  part  of  any  pool  or 
clique,  whose  object  it  is  to  impair  the  honesty  of  any 
competition.  A  member  of  this  association  found 
guilty  of  such  practice  will  be  dismissed  from  mem- 
bership on  the  grounds  of  unprofessional' conduct. 

A  member  of  this  association  may  not  knowingl} 
attempt  to  obtain  any  professional  engagement  alread) 
under  negotiation  by,  or  in  possesion  of  another  struc- 
tural engineer,  except  by  the  specific  invitation  of  the 
client,  and  then  only  after  ascertaining  that  there  is 
good  and  sufficient  reason  for  making  the  change. 

Unfair  Compensation. — A  member  of  this  associ- 
ation may  accept  compensation  for  service  from  one 
interested  party  only,  except  in  the  event  that  more 
than  one  party  is  involved,  when  additional  compen- 
sation may  be  accepted,  providing  all  parties  inter- 
ested, agree  thereto. 

No  member  of  this  association  ma\  receive,  di- 
rectly or  indirectly,  any  royalty,  gratuity  or  special  fee, 
on  any  patented  article  or  process  used  in  the  work  up- 
on which  he  is  retained,  without  the  consent  of  his 
client. 

Co-operation. — All  members  of  this  association  are 
urged,  so  far  as  circumstances  will  permit,  to  assist 
fellow  structural  engineers,  by  the  exchange  of  gen- 
eral information  and  valuable  experience,  or  by  in- 
struction through  the  engineering  societies,  the  schools 
of  applied  science  and  the  technical  pre--. 

Copyrights. — Copyrighting  of  plans,  designs  and 
specifications,  with  or  without  supporting  design  data. 
is  strongly  recommended  by  this  association,  and  all 
inembers  are  urged  to  protect  the  work  in  this  manner. 

Schedule  of  Fees. 

The  proposed  schedule  of  fees,  representing  the 
minimum  fee  to  be  charged,  provides  that  the  charges 
for  professional  service  may  be  based  upon: 

(A)      A  per  diem  rate. 

(R.)     A  retainer  fee. 

(C)  A  percentage  of  the  cost  of  the  work  or 

(D)  Actual  engineering  cost  plus  a  fixed  fee. 

Per  Diem  Rate. — The  charge  for  professional  ser- 
vices, for  consultations,  studies,  investigations,  re- 
ports, and  for  expert  testimony  and  preparatory  wor^ 
incident  to  law  suits,  shall  be  as  follows: 

( 1 )  For  short  engagements  on  any  of  the  above 
work,  a  minimum  fee  of  $100  per  day  shall  be  charged. 

(2)  For  preliminary  studies,  for  investigations  and 
for  reports,  made  to  determine  whether  the  engineer 
can  support  the  claims  of  the  client,  as  for  example 
prior  to  a  law  suit,  a  minimum  fee  of  $50  per  day  shall 
be  charged. 

(3)  For  submitting  a  report  and  reviewing  the  de- 
sign prepared  by  others  for  existing  or  proposed  work, 
a  minimum  fee  of  $100  per  day  shall  be  charged  for  the 
first  week,  $75  per  day  for  the  next  week,  and  $50  for 
each  day  thereafter  until  the  specified  work  is  com- 
pleted. 

(4)  The  above  charges  are  intended  to  cover  pro- 
fessional services  only,  unless  otherwise  previouslv 
agreed  to,  and  any  expense  incurred  in  connection  with 
a  specific  engagement,  such  as  transportation  and  sub- 
sistence, salaries  paid  assistants  engaged  on  the  work, 
office  and  field  supplies,  and  general  office  expense, 
shall  be  charged  the  client  in  addition  to  the  above  fees. 


A  Retainer  Fee. —  (5)     Where  a  member  ofjhia 

sociation  has  been  retained  lor  general  advice  by  a  firm 
or  corporation,  and  said  retainer  is  for  a  long  term  oi 
engagement,  he  may  accept  such  retainers  at  a  com- 
pensation not  less  than  that  indicated  in  paragraphs 
(1),  (2)  and  (3). 

Percentages  of  the   tost   oi   the   Work.     (oj    I 
preliminary  examinations,  Studies  and  report-  on  new 
projects,  or  for  review,  study  and  reportN  on  existing 
or  pending  projects  previously  dealt  with  by  oth< 
minimum   fee  of  3  per  cent,   of  the  com   of   the    work 
-hall  be  charged. 

Work  under  this  head  may  be  charged  for  under 
the  term-  of  paragraphs  (1  to  4  both  inclusive)  if  pre- 
ferable. 

(7)  For  such  investigations,  plan-  and  specifica- 
tions as  ma_\  be  necessarj  to  secure  an  intelligent  bid 
from  contractor-,  a  minimum  pet  cent,  of 
the  cost  of  the  work  shall  be  charged. 

(8)  For  final  working  drawings  and  specifications, 
together  with  necessarj  consultation  and  general  ad- 
\  ice  during  construction,  a   minimum    fc. 

cent,  of  the  cost  of  the  work  shall  be  charged. 

(''i     For  professional  services,  including  prep, 
tion  of  final  plans,  specifications  and  contract   forms, 
award  of  contracts,  superintendence  during  construc- 
tion, testing  of  material-  and  general  supervision  oi 
the  work,  a  minimum  fee  of  10  per  cent,  of  tl 
the  work  shall  be  charged. 

(10)     For  professional  services  incident  to 
ments  involving  repairs  or  alterations  to  existing  build- 
ing- or  other  structures,  a   fee  of  not  less  than   10 
cent,  of  the  cost  of  the  work  shall  be  charged. 

ill)      The  percentages  indicated  in  the  above  para- 
graphs under  this  head,  -hall  be  con-trued  a-  applying 
to  work  not  exceeding  $100,000  in  cost.    The  minimum 
percentage   to   be   applied   on    larger    work    shall  bi 
follows : — 

S100.000        1850,000        1600,000        11,000,000 
to  to  to  and 

Paragraphs     1850,000       1500,000       (1,000,000       upward. 
Percent.       Percent.       Percent.       Percent. 
6  i  1 

7 

s  r  6'/i  t 

'.i  b 

(Ui     Paragraphs  (6)  to  illi  both  inclusive,  an 

be  computed  upon  the  total  cost  of  the  completed 
work,  exclusive  of  engineering,  or  upon  a  bona  fide 
estimated  cost  or  bid  pending  the  completion  of  the 
work,  with  an  adjustment  when  the  actual  cost  is 
known. 

(13)  The  phrase,  "cost  of  work."  as  used  herein, 
refers  only  to  such  part  or  parts  of  the  whole  work  or 
project  for  which  the  engineer  has  been  engaged, 
clearly  excepting,  however,  all  buildings  and  other 
similar  structures,  for  which  the  fee  shall  apply  to  the 
entire  cost  of  the  building,  not  including  special  ma- 
chinery, lighting,  heating,  plumbing  or  ventilation, 
unless  these  items  require  special  consideration  by 
the  engineer,  in  which  event  the  percentages  shall  be 
applied  whole  or  in  part  to  any  or  all  of  th-e  item-  as 
circumstances  may  direct. 

(14)  The  percentages  indicated  in  paragraph-  (6) 
to    (11)   both  inclusive,   include  all   the   charges   men 
tioned  in  paragraph    (4)    unless   previouslv  otherwi-e 
agreed  to. 

Actual  Engineering  Cost  Plus  a  Fixed  Fee. — ( 15)  A 
member   of   this    association    may   accept    an    engage- 
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nient  on  this  basis  which  contemplates  a  charge  to  the 
client  to  cover  the  salaries  of  assistants  engaged  on 
the  work,  and  general  office  expense,  with  an  addition 
of  from  50  per  cent  to  100  per  cent,  for  overhead.  In 
addition  to  the  above,  the  charge  to  the  client  shall  be 
increased  for  the  professional  services  of  the  engineer, 
an  amount  equal  to  not  less  than  50  per  cent,  of  the 
fees  indicated  in  paragraphs  (6)  to  (11)  both  inclusive. 

(16)  It  is  recommended  that  all  members  of  this 
association  require  of  the  client  a  written  agreement 
stating  clearly  and  fully  the  conditions  of  the  engage- 
ment, the  period  during  which  the  work  is  to  be  ex- 
ecuted, the  amount  of  remuneration  to  be  paid  the 
engineer,  and  the  terms  of  payment  thereof. 

(17)  Where  changes  in  plans,  specifications  or 
contracts  are  required  by  the  client  after  work  has 
been  commenced  thereon,  an  additional  charge  may  be 
made  against  the  client,  for  making  such  changes  at 
actual  cost  plus  a  percentage,  as  indicated  in  the  first 
clause  of  paragraph  (15). 

(18)  In  the  event  that  the  project  covered  by  an 
engagement  is  •  ordered  abandoned  upon  instructions 
from  the  client,  the  fee  which  may  be  claimed  by  the 
engineer  shall  be  determined  by  the  progress  made, 
and  the  expenses  and  obligations  incurred  by  the  en- 
gineer. 

No  recommendation  is  made  to  cover  this  conting- 
ency, and  all  members  are  urged  to  reach  a  fair  and 
equitable  agreement  with  the  Client  without  recourse 
in  legal  proceedings  or  arbitration,  unless  unavoidable. 

i  19)  Where  an  engagement  has  been  accepted  by 
an  engineer  with  the  expectation  that  an  immediate 
start  may  be  made  thereon,  and  the  work  is  delayed  by 
the  client,  the  engineer  may  ask  for  additional  remun- 
eration, if  proceeding  with  the  delayed  work  would 
entail  an  additional  financial  burden  on  him. 

(20)  Members  of  this  association  may  enter  into 
competitions  providing  that  the  conditions  thereof 
provide  for  a  reasonable  compensation  to  cover  the  cost 
of  preparing  the  competitive  designs,  and  that  the  con- 
ditions surrounding  the  competitions  conform  to  the 
provisions  of  the  Code  of  Practice  relating  thereto. 

(21)  Drawings,  specifications,  notes,  letters,  ex- 
hibits, etc,  as  instruments  of  service,  are  the  property 
of  the  engineer,  and  shall  be  returned  to  him  at  the 
conclusion  of  any  specific  engagement. 

{22)  The  costs  of  surveys,  when  required,  are  not 
included  in  any  of  the  fees  mentioned  in  this  schedule 
'  and  are  to  be  paid  for  by  the  client,  unless  otherwise 
specifically  agreed  to  by  the  engineer. 

(23)  Where  the  terms  "Member  of  this  Associ- 
ation," "Structural  Engineer"  or  "Engineer"  are  men- 
tioned in  the  Code  of  Practice  and  in  this  Schedule  of 
Fees,  they  shall  be  ^interpreted  to  mean  a  Registered 
Structural  Engineer  of  the  State  of  Illinois,  in  good 
standing  as  a  member  of  the  Structural  Engineers' 
Association  of  Ilinois. 


Cast-Iron  and  Wood-Stave  Pipe 
Economically  Compared 


The  Ottawa  Branch  of  the  Engineering  Institute 
of  Canada,  at  a  meeting  on  December  16th,  was  ad- 
dressed by  W.  H.  Boyd,  M.E.I.C,  Chief  Topographer, 
Geological  Survey  of  Canada,  on  "Topographical  Sur- 
veying."    Over  150  attended  the  meeting. 


The  Board  of  Control  at  Toronto  recently  voted 
S1U0.O0O  for  work  in  the  parks,  grading  and  general  im- 
provements, and  $25,000  to  the  Property  Department 
for  repair  work  to  civic  buildings,  to  provide  work  for 
the  many  unemployed  in  the  city  at  the  present  time. 


By  J.  W.   Ledoux,   Consulting  Engineer,  Philadelphia 

The  cost  of  cast-iron  water  mains  has  been  so  great 
the  past  two  years  that  much  attention  has  been  given 
to  substitutes,  and  many  concerns,  especially  those 
connected  with  war  activities,  have  laid  immense 
quantities  of  wood  pipe  to  be  subjected  to  all  ordinary 
ranges  of  pressure,  both  constant  and  intermittent,  it 
is  quite  probable  that  within  the  next  generation  some 
valuable  records  concerning  the  useful  life  of  this  ma- 
terial will  be  available.  At  the  present  time  there  is 
a  dearth  of  reliable  information  as  to  its  suitability  for 
waterworks  purposes.  If  one  were  to  form  a  conclu- 
sion from  a  number  of  important  installations  he  would 
be  justified  in  condemning  its  use  absolutely.  How- 
ever, he  could  find  at  least  as  many  instances  to  indi- 
cate it  to  be  superior  to  cast-iron  pipe  in  many  essen- 
tial qualities. 

Rod-banded  continuous  wood-Stave  pipe,  properly 
designed  and  laid  and  kept  tilled  with  water,  -hould 
last  at  least  25  years  and  be  good  for  working  pressures 
up  to  100  lb.  per  square  inch.  ,  Cast-iron  pipe,  when  first 
well  laid  with  lead  joints,  is  practically  water-tight. 
but  after  some  years  of  service  the  frequent  expansions 
and  contractions  due  to  changes  of  temperature  are 
sure  to  cause  some  dropping  leaks,  but  the  total  of  this 
leakage  is  generally  not  large  enough  to  be  a  problem. 
With  wood  pipe,  however,  there  is  almost  sure  to  be  a 
material  amount  of  leakage,  and  the  question  is  how 
much  is  permissible.  If  water  is  scarce  and  precious 
and  the  loss  due  to  leakage  is  not  returned  to  the  same 
drainage  area  or  for  any  other  reason  leakage  cannot 
be  tolerated,  then  it  will  be  unwise  to  use  wood  pipe  at 
ail;  but  let  us  suppose  that  the  leakage  is  recoverable 
and  only  causes  reduced  capacity,  or  increased  cost  of 
pumping,  such  as  would  happen  if  this  leakage  cairn  e 
back  into  the  drainage  area  or  if  the  water  were  pump- 
ed from  an  inexhaustible  supply,  such  as  a  lake  or 
river. 

Let  us  take  an  example  of  40,000  ft.  of  24-in.  wood 
pipe,  which,  at  to-day's  prices,  can  be  laid  for  about 
$3.50  per  foot.  Let  us  assume  the  life  to  be  25  years 
and  the  depreciation  such  as  will  renew  the  pipe  com- 
pletely at  the  end  of  that  time.  In  order  to  figure 
safe,  let  us  take  this  on  a  straight-line  basis  at  S5,6O0 
per  year.  The  present  worth  of  $5,600  per  year  for  2? 
years  is  $78,500.  The  total  cost  would  be  therefore 
$140,000  +  $78,500  =  $218,500.  The  cost  of  cast-iron 
pipe  will  be  about  $6.50  per  foot.  It  will  have  a  life 
estimated  at  80  years  and  the  present  worth  of  the  de- 
preciation for  25  years  would  be  about  $3,770.  The 
total  cost  of  pipe  and  depreciation  will  be  therefore 
$260,000  +  $3,770  =  $263,770.  The  difference  between 
this  and  the  cost  of  the  wood  pipe  is  S45.270.  If  we 
take  the  capacity  of  the  pipe  as  8,000,000  gal.  per  24 
hours  and  the  cost  of  pumping  the  water  150  ft.  high 
as  $20  per  million  gallons,  the  cost  per  million  gallons 
per  year  would  be  $7,300.  The  present  worth  o 
300  for  25  years  at  5  per  cent,  would  be  $102,500 
the  present  worth  of  $45,270.  the  difference  in  the  cost 
of  the  two  pipes,  would  be  equivalent  to  a  numna^e 
of  442.000  gal.  per  24  hours. 

During  this  whole  period  of  25  years,  on  account 
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of  tuberculation,  the  friction  through  a  cast-iron  pipe 
will  average  at  least  40  per  cent,  more  than  that  of  a 
wood  pipe,  corresponding  to  the  increase  of  head  from 
150  to  210  ft.,  or  to  a  reduction  of  the  flow  co-efficient 
to  about  85  per  cent,  of  that  of  a  new  cast-iron  or  w»  "1 
pipe.  The  cost  of  pumping  through  the  cast-iron  pipe 
will  therefore  be  increased  over  pumping  through  tin- 
wood  pipe  frctfn  $20  to  $28  per  million  gallons.  The 
difference  would  be  equivalent  to  pumping  an  addi- 
tional 1.400,000  gal,  per  day  through  the  wood  pipe. 

Therefore  the   permissible  loss  by  leakage  due   to 
the  difference  in  total  investment  would  be  442,000  gal. 
per  day,  and  due  to  the  difference  in  cost  of  pump 
by  tuberculation  of  the  cast-iron  pipe  would  be  1.400,- 
000  gal.  per  day,  making  a  total  of  1,842,00  gal.  per 
day.     So,  if  this  calculation  be  correct,  one  could  af- 
ford to  pump  9,842,000  gal.  through  wood  pipe  to  ob- 
tain a  net  quantity  of  8,000,000  gal,  per  day.  or  1,842.-- 
000  gal.  per  day   (over  20  per  cent.)   more  than  the 
pUmpage  through  a  cast-iron  main,  and  still  come  out 
even   financially   so   far   as   the   cost   of   pumping  and 
fixed  charges  is  concerned.    Hence  it  is  seen  that  when1 
compared  with  cast-iron  the  installation  of  a  wood  pipe 
in  many  important  cases  is  justified  from  an  economi- 
cal standpoint. 

Engineers  sometimes  are  at  a  loss  to  know  how 
much  leakage  it  is  permissible  to  use  in  the  specifica- 
tions for  wood  pipe  and  it  must  be  confessed  this  i-  a 
difficult  point  to  decide.  Of  course,  every  engineer 
wants  to  get  as  good  results  as  is  practicable  without 
imposing  upon  the  contractor  undue  hardships.  Un- 
der very  favorable  conditions  it  may  be  possible  to 
obtain  results  where  the  leakage  will  not  be  greater 
than  500  gal.  per  inch  in  diameter  per  mile,  but  the 
writer  suspects  that  such  low  results  are  the  excep- 
tion rather  than  the  rule. 

With  the  best  form  of  joint,  pipe  and  quality  of 
wood  a  very  tight  pipe  can  sometimes  be  secured. 
With  the  ordinary  -mortise-and-tenon  joint  under  av- 
erage conditions  a  considerable  amount  of  leakage  i- 
almost  unavoidable. 

Summarizing,  the  relative  advantages  and  disad- 
vantages of  the  two  pipes  are  as  follows:  Wood- 
stave  pipe  has  a  short  life  and  generally  a  material 
leakage.  It  is  low  in  cost  and  has  a  high  co-efficient 
resistance  to  the  flowing  water.  Cast-iron  pipe  is  high 
in  cost  and  after  a  few  years'  use  has  a  low  co-efficient 
of  discharge  and  high  frictional  resistance  to  flowing 
water.  The  leakage  is  usually  negligible.  It  pos- 
sesses a  very  long  life  and  can  be  easily  repaired  in 
case  of  leakage.  On  account  of  the  cheapness  of  wood- 
stave  pipe  a  material  amount  of  leakage  is  permissible 
from  an  economical  standpoint,  where  the  water  so 
leaking  can  be  spared  and  causes  no  damage  to  pro- 
perty. 


The  Ross  Heater  and  Manufacturing  Company. 
Inc.,  Buffalo,  N.Y..  are  distributing  an  interesting 
catalogue  describing  Ross  heaters,  which  are  available 
for  boiler  feed,  hot  water  service,  heating  systems, 
iuice  and  oil  condensers,  evaporators  and  coolers  for 
land  and  marine  service,  expansion  joints,  etc. 


The  Ottawa  Branch  of  the  Engineering  Institute 
of  Canada  will  hold  its  next  meeting  at  the  Chateau 
Laurier.  Ottawa,  on  January  6th.  when  Mr.  T.  M.  R. 
Fairbaim.  chief  engineer.  Canadian  Pacific  Railway, 
will  be  the  guest  of  honor  at  the  luncheon  and  ad- 
dress the  members. 


Clinics  on  Architecture 

u  -»^|  7*  nil   a  desire  to  take  it-  part  in  the  dc- 
\>\/      velopment    of    the    city    of     Toronto,    the 
y  T        Toronto  chapter,  Ontario  Association  of 
Architects,  offers  it-  services  in  the  form 
of  a  free  architectural  clinic."  says  a  statement  issued 
by  a  committee,  made  up  of  R,  K.  Shepard.  I  .  1'..  Dol- 
phin and  F.  I  .  Lee.     It  goes  on  to  -a\  : 

"The  citi/en  building  his  own  home  is  many  times 
under  the  handicap  of  not  having  proper  architectural 
advice,  and  it  is  with  the  desire  to  help  such  that  the 
member-  of  the  'Toronto  chapter  offer  their  seryici 
these  proposed  clinic-.  Anyone  not  in  a  position  to 
employ  an  architect  and  building  his  own  home  i- 
welcome  to  attend.  'The  'Toronto  chapter  offer-  free 
architectural  advice  toward-  helping  in  the  imp; 
ment  of  the  Standard  of  -mall  homes  and  in  a  spirit  of 
public  service.  Many  men  are  capable  of  making  their 
own  drawing-  and  will  only  require  advice  and  guid- 
ance  towards  improving  the  appearance  of  the  home 
and  its  arrangement.  'The  'Toronto  chapter  i-  prepar- 
ing to  offer  standard  sets  of  working  drawings,  de 
scriptive  specifications  and  schedules  of  quantities  for 
a  small  nominal  sum. 

"We  have  made  a  beginning  with  the  returned  sol- 
dier, using  the  clnl)  house  of  tin-  <■.  W.  V.  A.  in  which 
to  hold  our  clinic.  We  wish  to  extend  this  clinic  to 
the  other  classes  of  the  community  and  will  make  ar- 
rangement- to  hold  clinic-  in  different  part-  of  the 
city,  whenever  we  have  enough  application-  for  advice 
from  either  the  returned  soldier  or  the  citizen 
large." 


/V  Stellarton,  N.S.,  Bank 

THK  accompanying  floor  plans  and  photograph 
are  of  the  Bank  of  Nova  Scotia  at  Stellarton. 
X.  S..  constructed  recently.  PictOU  u;rey  rubble 
stone,  hammer  squared,  was  u.-ed  in  the  con- 
struction of  the  outer  wall-  to  the  sills  of  the  banking 
room  window-,  while  the  upper  walls  are  of  Don 
Valley  pressed  buff  brick.  'There  is  a  wide  cornice 
crowning  the  building,  which  i-  roofed  with  green 
-late.  The  main  entrance  to  the  bank,  on  Main  Street, 
is  trimmed  with  Wallace  sandstone  a-  are  all  the 
windows.  There  i-  a  side  entrance  to  the  building 
on  Jubilee  Avenue,  ^ivim;  access  to  the  second  floor 


Stellarton,    N.    S.,   branch   of    Bank   of    Nova    Scotia 
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Floor  plans  of  the  branch 
of  the  Bank  of  Nova  Scotia 
at  Stellarton,  N.  S.  Messrs. 
Sharp  and  Horner  of  Tor- 
onto were  the   architects. 
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which  is  occupied  by  the  Council  Chamber  and  muni- 
cipal offices  of  the  town.- 

There  is  accomodation  in  the  basement  for  large 
stationery   room,  storage  vaults  and   lavatories. 

The  banking  floor  is  28  ft.  by  40  ft.,  with  accom- 
modation for  seven  wickets,  large  cash  vault  and  safety 
deposit  vaults.  The  floor  is  laid  out  in  such  a  way 
as  to  allow  the  public  free  access  to  and  from  the 
safety  deposit  vault.     The  interior  trim  is  in  oak. 

The  municipal  offices  and  Town  Council  Chamber 
on  the  upper  floor  are  trimmed  in  birch,  finished  with 
a   walnut  stain. 

The  building  is  equipped  with  a  hot  water  heating 
system.  Messrs.  Sharp  &  llorner,  of  Toronto,  were 
the  architects. 

The  Lake  St.  John  Region  in  Northern 
Quebec  is  Rapidly  Developing 

IT  is  well  known  that  the  territory  lying  immedi- 
ately around  and  to  the  north  and  west  of  Lake 
St.  John.  1'.  Q.,  is  naturally  endowed  with  un- 
limited quantities  of  timber  of  all  kinds  as  well 
as  valuable  mineral  deposits  together  with  innumer- 
able rivers  and  water  powers  which  are  only  waiting 
to  be  developed.  The  one  thing  that  will  tend  to  de- 
velop this  large  area  more  than  anything  else  will  be 
the  completion  of  the  proposed  railway  connecting 
the  territory  with  Quebec.  Some  weeks  ago  a  con- 
tract was  awarded  for  the  construction  of  part  of  the 
proposed  railroad  around  Lake  St.  John  between 
Chicoutimi  and  St.  Felicien,  a  distance  of  120  miles, 
the  location  of  which  is  now  completed.  Two  parties 
of  engineers  are  at  present  working  to  find  a  passage 


through  the  Laurentides  for  that  part  of  the  road 
from  .Cjuehec  city  to  Chicoutimi,  a  distance  of  about 
125  miles  or  approximately  four  hours'  travel  instead 
of  more  than  ten,  the  time  now  required  on  the  Can- 
adian National  Railway.     This  end  of  the  line  will  be 

(Continued    on    page    -4J 


Map   of   Lake    St.    John    region    showing   location   of  proposed   railway 
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Working  Out  Costs  of  Grading  Work 

The   Committee  on  Education  as  to  Costs  of  the  Northwestern 
Association  of  General  Contractors  Makes  Study  of  Estimating 


YOUR  Committee  on  Education  as  to  Costs  sub- 
mits herewith  a  study  of  the  cost  of  doing 
grading  with  an  elevating  grader  and  waggons. 
in  order  to  establish  a  basis  from  which  to 
make  this  study,  we  have  tirst  written  Specifications 
for  a  piece  of  grading  work  which,  we  believe,  desci 
work  that  for  excellence  and  desirability  Is  never  ac- 
tually encountered  in  the  field.  The  thought  being  that 
our  membership,  after  reading  this  specification  and 
examining  our  study  of  the  cost  of  doing  the  work  de- 
scribed will,  if  they  approve  of  the  cost  submitted 
make  such  additions  thereto  when  considering  actual 
work  on  the  ground  as  in  their  judgement  are  required 
to  make  the  estimated  cost  of  the  work  examined  on 
the  ground  sufficiently  great  to  cover  the  difference- 
which,  in  their  judgment,  exist  between  the  actual 
wink  under  consideration  and  the  ideal  piece  of  work 
that  we  have  described. 

Specifications  for  the  Ideal  Elevating  Grader  Job. 
The  Ideal  Elevating  Grader  Job  shall  consist  of  the 
excavation  by  elevating  grader  and  the  haul  by  two- 
horse  waggons  of  70,000  cubic  yards  of  material  during 
the  months  of  June.  July,  August,  September  and 
October. 

The  length  of  the  work  must  not  exceed  three 
miles  and  the  natural  surface  of  the  ground  shall  not 
exceed  a  10  per  cent,  grade  longitudinally,  nor  an  8 
per  cent,  grade  transversely.  The  average  haul  on  all 
material  shall  not  exceed  800  feet,  and  the  rate  of  grade 
on  the  finished  work  shall  not  exceed  2J/2  per  cent. 
The  ditches  shown  on  the  standard  cross  section  for 
finished  cuts  shall  not  exceed  eight  feet  in  width  on 
top.  nor  two  feet  in  depth. 

The  material  to  be  excavated  must  be  such  that  a 
Xo.  5  railroad  plow  can  be  easily  drawn  by  two  1,400- 
pound  horses ;  it  must  be  free  from  boulders  and  of 
such  structure  as  to  elevate  easily  and  pack  firmly  for 
waggon  tracks.  The  cuts  must  be  dry  and  free  from 
stumps  and  roots,  and  the  area  on  which  embankments 
are  to  be  constructed  must  be  free  from  swamps  and 
stumps. 

The  work  must  not  be  interfered  with  by  traffic  or 
old  waggon  roads,  and  water  for  horses  and  camps  and 
cam])  sites  must  be  available  within  500  feet  of  the 
centre  line,  near  the  middle  of  the  work. 

The  middle  of  the  work  must  not  be  greater  than 
three  miles  from  a  railroad  station. 

Estimate  of  Cost  of  Ideal  Job 

(  Hitfit. — As  the  first  step  in  making  an  estimate  of 
the  cost  of  performing  the  work  described  by  the 
specifications  for  the  Ideal  Elevating-  Grader  fob,  it 
will  be  necessary  to  determine  the  cost  of  an  outfit  suit- 
able for  carrying  on  such  a  piece  of  work,  and  we 
append  hereto  Schedule  "A,"  which  is  a  detailed  esti- 
mate of  the  present  cost  of  an  Elevating  Grader  Outfit 
the  total  of  this  estimate  amounting  to  $22,818.05, 
which  for  discussion  in  this  report  we  will  call  $23,000. 

Depreciation. — Having  ascertained  the  cost  of  an 
outfit  for  carrying  on  the  work  under  discussion,  we 
must  now  arrive  at  an  annual  charge  to  cover  depreci- 


ation and  obsolescence,  and  this  charge  must  be  suf- 
ficient to  maintain  the  contractor-  investment  in  the 
outfit    at    its    original    figure. 

Your  committee  has  had  the  privilege  of  hearing 
several  owners  of  team  outfits  express  their  opinions 
on  this  subject,  and  has  discussed  the  matter  with 
them,  and  we  believe  20  per  cent,  per  annum  to  be  a 
proper  charge  to  make  on  the  new  value  of  a  team 
outfit  to  cover  depreciation  and  obsolescence;  or,  in 
this  case.  20  per  cent,  of  $23,000,  or  .S4,'i<k>  per  annum. 

Interest. — The  amount  of  money  invested  in  an  out- 
lit  is  not  a  measure  of  the  total  capital  required  t<> 
carry  out  a  grading  contract.  a-  the  contractor  mu.-l 
have  available  funds  for  moving  on  to  the  work  and 
for  carrying  on  the  work  till  such  time  as  monthly 
estimates  are  payable. 

Your  committee  believes  that  for  the  piece  of  work 
under  consideration  the  contractor  should  have,  in 
addition  to  his  outfit,  available  financial  resources 
amounting  to  $10,000.  and  it  is  obvious  that  when  we 
compute  the  interest  chargeable  to  the  work  it  must 
be  calculated  on  the  cost  of  the  plant  plus  the  amount 
of  ready  money  the  contractor  is  required  to  keep  on 
hand,  "in  this  case,  on  S23.(X)()  plus  .$10,000.  or  $33 
interest  on  which  lor  one  vear  at  <>  per  cent,  amounts 

to  $1,960. 

Supervision, — We  must  now  discus-  the  earnings 
of  the  contractor  himself,  and  we  will  assume  that  an 
outfit  such  as  we  are  discussing  is  owned  by  one  man. 
and  that  where  two  or  more  individuals  form  a  con- 
tracting firm  a  proportionately  greater  outfit  will  lie 
owned  and  operated. 

The  contractor  has  his  nionev  tied  up  in  the  outfit 
and  ready  cash,  and  the  interest  on  this  amount  could 
be  obtained  in  any  one  of  numerous  investments  while 
the  man  himself  was  employed  in  some  work  for  which 
he  was  paid  a  salary.  Consequently,  he  must  receive 
a  reasonable  salary  as  part  of  the  cost  of  the  work 
before  any  profit  can  be  made,  and  we  believe  $2,500 
per  annum  to  be  the  minimum  amount  that  should  be 
charged  to  the  work  to  cover  the  salary  of  the  con- 
tractor. 

Taxes.  Taxes  are  another  item  that  must  be 
charged"  to  the  work,  and  we  believe  that  $150  per 
annum  is  sufficient  to  pay  the  taxes  assessed  on  a  team 
outfit. 

General  Kxpenses. — General  expenses  incurred  by 
the  operation  of  one  Elevating  Grader  Outfit  seem  to 
vary  greatly,  but  from  information  we  received  we  be- 
lieve that  $1,500  per  annum  is  the  minimum  which 
should  be  charged  to  the  work  to  cover  office,  tele- 
phone, travelling  expenses,  storage,  etc. 

Winter  Expenses. — Winter  expenses  of  a  team  out- 
lit  are  a  relatively  large  item,  and  our  estimate  of  the 
cost  of  them  is  made  from  data  furnished  by  team  out- 
fit owners. 

Under  the  terms  of  the  specifications  for  the  Ideal 
F.levating  Grader  Job,  the  grading  outfit  is  to  work  five 
months,  and  consequently  it  will  be  idle  seven.  It  is 
assumed  that  of  these  seven  months  the  horses  can 
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Ik-  rented  in  the  woods  for  three  and  one-half  months. 
On  this  basis  the  cost  of  winter  expenses  would  be  as 
follows : 
Earnings  of  twenty  team*  in  the   woods  tor  three  and 

one-half    months    $1,960 

Cost  of  feeding  twenty  teams  for  three  and  one-half  months. 

Barn  rent   ($S  per  day)   105  days    526 

Two  barn  men   ($5  per  day  each)   105  days   1,050 

Feed  for  forty  horses  (60  cents  per  day  per  horse)   105 

days    3,530 


Total  cost  of  feeding  stock  during  idle  time   $4,025 

Less    earnings    in    woods    1,960 


Net  cost  of  winter  expenses   $2,065 

Bond. — The  cost  of  a  contractor's  bond  in  the  case 
under  consideration  will  approximate  $600. 

Freight. — The  cost  of  freight  to  and  from  the  work 
based  mi  the  amounts  actually  paid  during  this  past 
year  will  be  about  $1,000,  and  that  figure  will  be  used 
in  our  estimate. 

Moving. — The  cost  of  moving  on  to  the  work  from 
the  contractor's  yard,  setting  up  camps,  and  upon  com- 
pletion of  the  work  moving  back  to  the  contractor's 
yard,  we  estimate  eight  days  at  $100  per  dav ;  total 
$800. 

Camp  Sites. — Figures  submitted  to  us  indicate  that 
$150  is  about  the  average  cost  of  camp  site  rental,  and 
that  figure  will  be  used  in  our  estimate. 

Cook  House. — Under  present  conditions  when 
charging  the  wages  of  cook  and  flunky  to  labor  ex- 
pense, and  assuming  board  to  be  figured  at  $40  per 
month  per  man,  a  team  outfit  will  probably  lose  $100 
per  month  on  the  cook  house. 

Automobile. — Ford  automobiles  have  largely  taken 
the  place  of  driving  horses  in  team  outfits,  and  we  have 
included  the  cost  of  a  Ford  machine  in  our  estimate  of 
the  cost  of  outfit.  This  machine  will  cost  about  $50 
per  month  for  operating  expenses. 

Running  Repairs. — From  various  information  fur- 
nished us  by  the  owners  of  team  outfits,  it  appears  that 
$200  per  month  is  a  fair  average  of  the  cost  of  running 
repairs. 

Labor. — Estimated  cost  of  labor  for  operating  Ele- 
vating (irader  Outfit  for  one  month.  Rates  include 
board  assumed  at  $40  per  month  per  man: 

1    Foreman $    265 

1   Timekeeper    140 

I    Cook     150 

L- Flunky     115 

i    Blacksmith  200 

I    Barn    Man    140 

1    Machine   Driver    200 

1    I  Mo  w    Man    240 

1    Push    Car    Driver    140 

I    Gig    Driver    140 

l    Dump    Man    190 

1  Laborer  125 

1 1  Teamsters   at   $125    1,375 


83  Men    Total   $3,420 

Horse  Peed. — Estimated  cost  of  feeding  horses  for 
Elevating  Grader  Outfit  for  one  month: 

Your  committee  makes  the  following  .assumption 
as  to  cost  of  feed  and  amount  required  per  horse  per 
das'  : 

Oats,   per   bushel    .  . .  .  , $0.65 

Hay,    per    ton     20. Oil 

Outs   per  horse   per   day,   one   bushel. 

Hay  per  horse  per  day.  35  lbs. 

Cost  of  Feeding  One  Horse  One  Day. 

1   bushel  of  oats.  65c  per  bushel    $0.65 

35  lbs.   of  hay.   lc   per  lb 35 

Cost  of  feeding  one  horse  one  day    $1.00 

40  horses  for  30  days.  1.200  horse-days.       ■ 

1,200  horse-davs  at  $1.00,  $1,200. 


We  have  now  described  the  various  items  that  com- 
pose the  cost  of  operating  an  Elevating  Grader  Outfit 
and  will  proceed  to  summarize  them. 

Summary  of  Cost  of  Ideal  Job. 

Depreciation   $  4i(Mn 

Interesi    ,,.,*„ 

Supervision    2^00 

Taxes    'j-.. 

General  expense   1  500 

Winter  expenses   

I!i>iifi  '.'.'.'.'.'.'.'.'     'aoo 

Freight    li0|M) 

Moving   on   and   off  work    sun 

Camp   site    |  jq 

Cook  house   live  months  at  $100    500 

Automobile  expense   five  months  at  $50    ' :;:,(> 

Running  repairs   five  months  at  $200    1.01m 

Labor    live    months   at    $3,420    IT. inn 

Industrial  insurance.  3  per  cent,  on  $17,100   '.-,].; 

Horse  feed  live  months  at  $1,200  ai 

Total  annual   cost    $40,70s 

Dividing  this  amount.  $40,708,  by  70,000  cubic 
yards,  the  amount  of  material  to  be  mined  in  the  five 
working  months  provided  for  in  the  specifications  un- 
der discussion,  we  get  a  cost  per  cubic  yard  of  almost 
exactly  $0.58,  but  this  figure  for  the  Ideal  Elevating 
Grader  Job  includes  the  cost  of  300  feet  of  overhaul 
on  every  yard,  and  as  your  committee  believes  that 
$0,015  per  cubic  yard  per  hundred  feet  is  about  the 
actual  net  cost  of  overhaul,  we  should  deduct  3  x  0.015 
or  .045  from  $0.58,  making  $0,535  the  net  estimated 
cost  per  cubic  yard  for  performing  the  Ideal  Elevatino 
Grader  job. 

Unit  Cost  of  Ideal  Job  Without  Profit. 

In  arriving  at  this  figure,  contingencies  have  been 
neglected,  and  we  believe  five  per  cent,  should  be  added 
to  the  net  estimated  cost  to  cover  contingencies. 

Net   estimated   cost   per   cubic   yard    $0. .",;;". 

Contingencies,    live    per    cent 027 

Total  estimated  cost  per  cu.  yd $0,562 

This  figure  represents  what  in  the  opinion  of  your 
committee  is  the  lowest  cost  at  which  work,  such  as 
we  have  described  in  the  specifications  for  the  Ideal 
Elevating  Grader  Job.  can  be  performed  under  the 
prices  for  outfit,  labor  and  feed  that  we  used  in  our 
estimate,  and  we  wish  to  emphasize  the  fact  that  the 
total  estimated  cost  of  $0,562  per  cubic  yard  has  not 
had  added  to  it  any  amount  for  profit. 

Profit. 

Your  committee  has  discussed  at  some  length  the 
amount  that  should  be  added  for  profit  and  believes  it 
cannot  recommend  any  fixed  amount,  but  must  leave 
the  determination  of  it  to  the  individual  contractor.  In 
this  connection,  however,  we  wish  to  go  on  record  as 
recommending  that  profit  added  should  never  be  less 
than  ten  per  cent.,  nor  more  than  twenty  per  cent. 
of  the  total  estimated  cost. 

Applying  the  Estimate. 
We  wish  to  impress  upon  our  members  that,  when 
making  use  of  this  report,  to  guide  their  estimates 
the  cost  of  any  proposed  work,  they  must  remember 
that  work  on  the  ground  will  seldom,  if  ever,  be  found 
that  can  be  performed  as  cheaply  as  the  work  we  have 
described  under  the  specifications  for  the  Ideal  Elevai- 
ing  Grader  Job;  that  each  contractor,  when  he  uses 
this  report,  must  first  revise  our  figures  so  they  are 
consistent  with  the  prices  for  outfit,  labor  and  feed  in 
effect  at  the  time  the  work  is  to  be  done,  and  then 
make  such  additions  to  the  cost  arrived  at  as  in  his 
opinion  are  necessary  to  cover  the  difference  between 
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the  actual  work  under  consideration  and  the  specifica- 
tions for  the  Ideal  Elevating  Grader  Job. 
SCHEDULE  "A" 
Estimated  Cost  of  Elevating  Grader  Outfit. 

l_only  Standard   Western   Elevator  Grader    I  1,828.60 

12 — only  \Yi  yd.  Western  Dump  Waggons  at  $863.05  3,156.60 
2_only  freight  waggons,  3$4  x  v"  skein   H  x  3   in. 

tire,  6,000  to  7,000  lb.  cap.,  at  $286.00  

1 — only  tank  waggon   285.00 

1— only   12   ft.   Western    Blade    Machine    1,650.00 

1 — OI1ly  Ford  touring  car   581.00 

40— only   horses   at   $225.00    9,000.00 

20— only  sets  harness  No.  425  J   2  at  $102.00   2,040.00 

2— only  stable  tents  28  x  42  -8  ft.  Wall  12  oz.,  1).  F., 

at    $400.00.    800.00 

Managers  for   stable   tent    150.00 

1— only  kitchen  tent  16  X  38  -5  ft.  Wall  12  oz..  1).  K.  260.00 

2 only  bunk  tents  16  x  24  -5  ft.  Kail   12  oz..  1).   I    , 

at    $200.00     400.00 

1 only  office  tent  16  x  24  ft.  -S  ft.  Wall  12  oz...  1).   I'.  200.00 

1 — only  cook  outfit  for  25  men   (See  Schedule  "B")  S53.46 
13— only  steel  bunks  3  ft.  6  in.  x  6  ft.  3  in..  D  D,  at 

$9.25  each    120.25 

26 only  Mattresses  3  ft.  6  in.  x  6  ft.  8  in.,   No.   3, 

at  $4.35  each    113.10 

26— only  5-lb.  pillows  at  $1.60  pair    20.80 

80— pair  common   blankets   at  $3.86    308.00 

l_ only  blacksmith  outfit  (See  Schedule  "C")   237.56 

Small  tools  (See  Schedule  "D")    84.04 

1 — only  No.  5  Western   Plow   45.75 

a_only  No.  2J4  Western  Wheelers  at  $02.:;:.   184.70 

2— only  No.  1  Fresno  Scrapers  at  $38.85   77.70 

2 — only  No.  1  slip  scrapers  at  $15.50   31.00 

1 — only  Morman  scraper  18.50 

Lumber  for  blacksmith   shop,  etc 100.00 

$22,818.05 

For  details  included  in  Schedule  B,  C,  and  D,  address 
H.  H.  Weston,  General  Secretary,  North-western  Association 
of  General   Contractors,  St.  Paul,   Minn. 


New   Method   of  Concreting   Wooden  Piles 

ANEW"   method   of   concreting   wooden    piles   to 
reinforce  and  preserve  them  has  been  devised 
by  Mr.  Henry  W.  Schlueter,  a  Los  Angeles 
engineer,  whose  system  is  being  used  in  the 
construction  of  the  new  sea  wall  at  Long  Beach.  A  de- 
scription appears  in  "The  Architect  and  Engineer"  as 
follows: 

It  frequently  happens  that  in  wooden  piers  a  few 
scattered  piles  are  damaged  by  teredos  or  weakened  by 
decay  of  the  wood  and  it  is  necessary  to  replace  or 
strengthen  them  to  save  the  structure.  Replacing  piles 
under  such  conditions  is  expensive  and  often  difficult. 
Mr.  Schlueter's  method  of  reinforcing  and  preserving 
such  piles  obviates  some  of  the  difficulties  of  this  work 
and  makes  it  possible  to  do  it  at  a  small  cost.  He  esti- 
mates the  cost  at  about  $2.00  to  $2.50  per  lin.  foot  of 
piling,  this  figure  being  subject  to  slight  fluctuations 
depending  upon  the  character  of  the  work  and  avail- 
ability of  materials. 

Mr.  Schlueter's  first  experiments  in  concreting 
wooden  piles  were  (made  with  a  sheet  iron  form  as  a 
container  for  the  concrete.  This  was  not  found  to  be 
satisfactory  because  the  concrete  when  so  placed  could 
not  be  reinforced  and  the  sheet  iron  form  soon  rusted 
away  allowing  the  concrete  to  disintegrate.  His  new 
method  involves  the  use  of  a  precast  reinforced  con- 
crete form,  or  circular  shell,  cast  in  two  sections  and 
in  units  of  three  feet  or  less.  These  forms  are  rein- 
forced with  vertical  steel  bars  and  horizontal  wire 
wrapping  fastened  to  the  bars  with  wire  stirrups  which 
project  on  the  inside  of  the  form  and  are  imbedded  in 
the  grout  between  the  form  and  the  pile.  Where  the 
sections  join  there  is  an  interlockng  flange  on  the  in- 


side of  the  form  over  which  a  clamp  i-  fastened,  hold- 
ing the  two  section-  together.  linn  art-  also  stajf 
wires  on  the  inside  of  the  fo4Kts  which  are  joined  at 
the  ends  and  twisted  to  bold  the  form-  in  place  when 
they  are  first  set  up.  The  accompanying  illustrations 
show  a  cross  section  of  a  concrete  pile  and  a  bent  of 
concrete  pil< 

All   the   concreting    work    is   done    from    a    scaffold 
swung  beneath  the  pier.    The  bottom  forms  are  p] 
first,  one  being  a  full  length  unit  and  the  other  a  half 
length  unit  SO  that  the  entire  series  of  form-  are 
gered  when  placed,  the  horizontal  joint-  mi  each  side 
being  the  middle  of  the  form-  on  the  other  side.    Boards 
are  fastened  on   the  bottom  of  the  first   forms  and    a 
canvas  flap  encircling  the  wooden  pile  i-  attached  to 
the  boards  at  the  rim  of  the  form.    When  the  pouring 
of  the  concrete  grout  is  started  the  canvas  is  foi 
down  and  makes  a  tight  bottom   BO  that  the  concrete 
will  not  see])  through. 

The  concrete  grout  i>  poured  as  each  unit  of  the 
form  is  set  in  place,  the  grouted  form  being  dropped 
down  as  the  work  proceeds.  When  the  form  reaches 
the  -and  it  is  jettied  down  to  a  point  below  the  -coiir- 
ing  line.  The  work  is  performed  quickly  and  th( 
tire  form  is  placed  before  the  concrete  grout  begins  to 
set  so  all  voids  inside  the  form  are  filled  and  the  wood- 
en pile  is  entirely  covered. 

\  rich  concrete  mixture  i-  used  lor  the  form-,  mak- 
ing it  dense  and  impermeable  SO  that  the  reinforcing 
steel  will  be  protected  from  corrosion  by  the  salt  water. 
The  grout  consist-  of  40  part-  of  cement  to  60  parts 
of  sand,  no  coarse  aggregate  being  used,  so  that  it  will 
pack   in   solidly,   leaving   no   void-.       The   end-   of   the 


Top— Cross-section     of    Schlueter    interlocking    reinforced    concrete    slab. 

Centre — Cross-section    of    wooden     pile    concreted    by    Schlueter    system. 

Bottom — Bent    of    wooden    piles    concreted    by    the    Schlueter    system 
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form  units  arc  smooth,  making  a  tight  horizontal  point, 
and  strips  of  felt  arc  placed  in  the  outer  edges  of  tin- 
Vertical  joints  to  make  them  tight.  The  forms  are  ap- 
proximately l;!i  inches  thick  and  the  grouting  space 
is  sufficient  to  give  a  minimum  of  five  inches  of  con- 
crete around  the  entire  length  of  the  pile  to  be  pro 
tected. 

Ordinarily  the  concreting  will  not  extend  above  a 
height  to  which  protection  is  needed.  However,  it 
may  he  carried  higher  and  a  concrete  girder  may  he 
cast  on  top  of  each  bent,  making  a  reinforced  concrete 
structure  to  support  the  deck.  Mr.  Schlueter  has  ap- 
plied for  patents  covering  all  the  principal  features  of 
his  method. 


English  Activated  Sludge  Ex- 
periences 

THE  recently-issued  report  of  Mr.  \Y.  11.  Make- 
peace, sewage  engineer  to  the  borough  of  Stoke- 
on-Trent,  England,  with  regard  to  the  ex- 
periments which  he  has  carried  out  with  the 
activated  sludge  process  of  sewage  disposal  a'. 
the  Tunstall  works  was  presented  at  the  last  meeting 
of  the  Institution  of  Sanitary  Engineers  in  the  form 
of  a  paper.  Mr.  Makepeace  is  a  firm  believer  in  the 
future  of  the  activated  sludge  process,  and  in  sum- 
marising the  results  of  his  experiments,  says:  "It 
is  a  vast  improvement  and  advance  on  any  other  known 
method,  not  only  for  its  thoroughness,  hut  for  its  more 
hygienic  methods  during  treatment." 

The  Stoke-on-Trent  Corporation,  he  explained  at 
the  meeting  referred  to,  was  one  of  those  authorities 
which  were  faced  with  the  necessity  of  undertaking 
a  considerahle  renovation  of  their  bacteria  beds,  in- 
volving in  their  case  an  expenditure  of  something  like 
£63.000.  He  therefore  advised  his  committee,  hefore 
they  committed  themselves  to  this  expenditure,  to  de- 
velop the  lahoratory  experience  he  had  gained  in  deal- 
ing with  sewage  on  the  activated  sludge  principle,  by 
putting  down  an  experimental  plant  to  deal  with  a 
portion  of  the  sewage  from  the  Tunstall  district  of  the 
borough  for  experimental  purposes.  The  Tunstall 
works  were  selected  hecause  the  sewage  was  or- 
ganically stronger,  contained  a  much  larger  percentage 
of  trades  waste  (principally  slip),  and  hecause  the  ex- 
isting plant  available  there  lent  itself  to  easier  adapt- 
ation than  at  any  of  the  other  works.  An  old  Polarite 
plant  was  selected  for  this  purpose.  The  five  Polarite 
filters  were  converted  into  aeration  tanks,  and  one  of 
the  circular  sedimentation  tanks  was  altered  into  a 
settlement  tank.  The  five  Polarite  filters  were  altered 
so  as  to  form  ten  longitudinal  chandlers,  which  had  a 
superficial  area  of  418  sq.  yds.,  and  a  water  capacitv  of 
156.875  gallons.  One  sedimentation  tank  was  first 
used,  this  being  25  ft.  diameter,  and  having  a  water 
capacity  of  42.500  gallons.  The  sewage  treated  In-  this 
process  was  first  passed  through  one  small  detritus 
tank  (already  existing  I  having  a  canacitv  of  6.700 
gallons,  the  effluent  from  this  being  then  discharged 
without  further  treatment  into  the  aeration  tank.  The 
dimensions  of  the  respective  tanks  were  as  follows: 
<  me  detritus  tank,  9  ft.  by  21  ft.  (average  depth.  5  ft. 
6  in.)  :  one  aeration  tank,  7?  ft.  by  42  ft.  9  in.;  with 
semi-circular  ends  (average  depth  7  ft.  9  in.)  one 
settlement  tank.  25  ft.  diameter  (average  depth,  13  ft. 
10T  j  in.).     The  ten  chamhers  in  the  aeration  tanks  had 


division  walls  placed  in  them  at  intervals  with  sub- 
merged port-holes  formed  in  them,  the  floors  being 
also  specially  designed.  To  obtain  the  necessary  air 
supply,  an  Ingersoll-Rand  compressor  was  ohtained, 
having  a  discharging  capacity  of  203  cuh.  ft.  per 
minute  when  working  at  10  lb.  pressure,  and  running 
at  264  revolutions  per  minute. 

Building  up  The  Sludge 

The  alterations  being  completed,  a  start  was  made 
early  in  January,  1919,  to  build  up  the  necessary  act- 
ivated sludge  by  the  fill-and-draw  method.  Difficulty 
was  at  first  met  with  in  getting  the  sludge  built  Up  to 
a  satisfactory  condition.  It  was  found  that  septic 
sludge  was  being  formed  at  intervals  throughout  the 
aeration  tank,  and  particularly  immediately  in  front  of 
each  row  of  diffusers  (which  are  arranged  in  the  floor 
across  the  tanks).  He  also  at  first  experienced  some 
difficulty  in  maintaining  a  regular  and  continuous 
supply  of  air,  due  partly  to  engine  and  compre 
troubles,  this  interfering  with  the  building  up  of  the 
activated  sludge.  After  prolonged  experiments  and 
chemical  investigations,  he  came  to  the  conclusion  that 
some  of  the  trouhle  was  caused  by  an  excess  of  trades 
waste  (slip)  passing  from  the  detritus  tanks  into  the 
aeration  tanks,  and  as  this  trades  waste  had  a  very  high 
specific  gravity,  2.5,  the  air  supply  then  availahie  was 
not  sufficient  to  keep  this  in  circulation,  with  the  re- 
sult that  it  settled  on  that  part  of  that  floor  of  the  tank> 
where  the  velocity  was  lowest,  to  a  depth  in  places  of 
3  ft.  This  for  a  time  caused  him  to  become  anxious 
as  to  the  successful  development  of  the  experiment. 
To  remove  more  of  the  trades  waste  the  detritus  tank 
effluent  was  passed  through  a  second  tank  before  tra- 
velling to  the  aeration  tank,  and  a  great  improvement 
was  immediately  produced.  On  examining  the  dif- 
fusers as  to  their  porosity,  they  found  many  of  them 
choked,  and  also  that  a  good  deal  of  the  trouhle  was 
caused  by  short-circuiting.  This  was  brought  about 
through  leaving  several  small  openings  in  the  division 
walls  at  the  time  they  were  built,  in  order  to  facilitate 
emptying  whenever  it  might  he  necessary.  These  were 
blocked  up,  the  diffusers  overhauled,  and  the  com- 
pressor speed  slightly  increased,  and  from  the  day 
that  this  work  was  completed  the  results  steadily  im- 
proved, until  they  built  up  the  necessary  quantity  and 
right  quality  of  sludge.  This  was  completed  by  July 
17th,  and  from  that  date  a  most  satisfactory  effluent 
had  been  consistently  produced. 

The  plant,  Mr.  Makepeace  added,  had  been  sub- 
jected to  all  sorts  of  abuse  which  it  would  he  likely 
to  meet  with  in  every-day  practice,  and  it  had  stood 
all  these  tests  in  a  most  satisfactory  manner.  One  of 
the  tests  made  was  to  shut  down  the  aeration  tank 
fpr  varying  periods  of  the  twenty-four  hours  in  order 
to  ascertain  whether  a  breakdown  of  the  compressor 
plant  would  seriously  affect  the  quality  of  the  effluent. 
The  experiments  extended  from  November  18th  to 
early  in  February,  and  consisted  of  stopping  the  com- 
pressor and  inflowing  sewage  for  a  number  of  hours 
in  every  twenty-four,  ranging  from  three  to  ten  hours. 
In  no  case  did  they  find  that  the  effluent  went  back. 
but  it  always  contained  a  nitrate  figure  well  over  1 
part  per  100.000.  The  incoming  sewage,  of  course. 
was  shut  off  during  this  particular  experiment.  Other 
experiments  were  tried,  to  see  what  effect  the  incom- 
ing sewage  would  have  on  the  sludge,  assuming  that 
the  air  supply  broke  down,  and  that  the  sewage  was 
allowed  to  continue  passing  through  the  tank.  They 
found   that   after  three   and   four   hours  of  this  treat- 
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ment  no  serious  defects  arose,  and  after  a  few  hoars' 
blowing  the  analysis  of  the  effluent  from  the  aeration 
tank  showed  that  it  had  been  restored  to  its  original 
active  condition.  During  the  period  from  July  to 
March  31,  1920.  experiments  were  also  tried  with 
varying  rates  of  air  discharged  in  the  same  volume  of 
liquid  daily  reaching  the  aeration  tank  (both  with  con- 
tinuous and  iill-and-draw  experiments),  the  volume 
being  300,000  and  60,000  respectively.  The  trials  were 
extended  over  complete  days,  and  when  the  sludge 
was  in  active  condition.  In  no  case  did  it  interfere 
with  the  quality  of  the  effluent.  The  only  effect  it  had 
when  at  the  lower  output  was  to  reduce  the  velocity 
through  the  aeration  tank  from,  about  2.5  feet  per 
second  to  l}4  feet  per  second.  Below  this  rate  settle- 
ment on  the  bottom  commenced.  These  experiments 
were  mentioned  to  show  that  the  air  supply  and  the 
sewage  intake  could  be  varied  very  considerably  at 
intervals,  or  as  occasion  demands  it.  without  seriously 
affecting  the  purification  of  the  liquid. 


A  New  Type  of  Door_ Opening 

A"DOORl!rESS  door"  is  a  novel  development  of 
a  Boston  mechanical  engineer,  Henry  II.  Cutn- 
mings.  This  "doorless  door"  consists  of  a  mo- 
tor-driven fan  installed  below  or  behind  a  grill 
in  the  entrance  of  a  store  or  other  building  and  ar- 
ranged to  draw  air  downward  from  the  upper  portion 
of  the  doorway,  whence  it  is  carried  by  a  duct  to  a 
hood  at  the  top  of  the  entrance  and  then  discharged 
downward,  completing  the  cycle.  A  quarter-horae 
power  motor  driving  a  16-inch  fan  and  connected  with 
a  9  to  12-inch  diameter  duct  provides  a  current  of  air 
under  about  3-inch  water  pressure,  which  is  unnoticed 
by  persons  standing  in  the  dorway,  but  which  is  most 
effective  in  keeping  out  insects,  rain,  snow  and  cold 
air,  as  shown  by  actual  test. 

The  use  of  the  equipment  enabels  close  regulation 
to  be  made  of  the  interior  temperature  of  the  room, 
and  the  absence  of  a  closed  door,  winter  and  summer. 
in  a  trial  installation  actually  increased  trade  by  one- 
third.  The  cost  of  operation  is  about  2  cents  per  hour. 
24  cents  for  twelve  hours. 


Saguenay  City  to  be  Started 

A  new  city,  whose  name,  Saguenay  City,  is  already 
incorporated,  is  to  be  built,  beginning  next  spring,  near 
Kenogami,  Lake  St.  John  county,  P.  Q.,  by  the  Price 
Brothers  Lumber  Company.  This  firm  intends  to 
establish  there  a  very  large  pulp  plant.  The  contrac- 
tors say  they  will  need  at  least  4,000  men  next  spring. 


Largest  Trestle  Bridge  Unsafe 

The  Duhamel  Bridge,  which  spans  the  Battle  River 
Valley,  about  eight  miles  southwest  of  Camrose,  Aita., 
has  been  condemned  for  railroad  traffic.  This  bridge  is 
the  largest  trestle  on  the  continent  and  probablv  the 
largest  of  its  kind  in  the  world.  It  is  3,287  feet 'long. 
118  feet  high  and  contains  3,800,000  feet  of  timber. 


It  is  estimated  that  Canada  consumes  120,000,- 
000  pounds  of  candy  in  a  year.  This  amount,  at 
an  average  of  50  cents  a  pound,  would  relieve  ttie 
housing   situation   nicely. 


The  Lake  St.  John  Region  in  Northern 
Quebec  is  Rapidly  Developing 

:mi<r!     iron 

built  probably  at  the  same  time  as  the  section  around 

the    Lake. 

The  northern  section  from  Dolfbeau  to  Chlboug- 
ameau  will  be  undertaken  immediately  after  the  open- 
ing of  the  southern  part  of  the  road,  and  will  be 
about  140  miles  to  Lake  Chibougameau  where  there 
is  an   immense  territory  rich  in  copper,  a  iron 

etc.     The  iron  deposits  are  reported  to  be  very  large 
in   amount   and  of  lir-t   class  quality. 

According  to  Mr.  Biake  of  the  Blake  Mining  Syn- 
dicate of  London  who  explored  the  entire  region  as 
early  as  1906,  tin-  country  i-  one  of  the  richest  in  ore 
deposits;  and  he  added  that  the  exploitation  of  these 
mines  will  be  made  most  easily  on  account  of  the 
numerous  water-powers  which  are  readily  accessible 
and  the  immediate  proximity  of  building  material. 

There  is  at  present  at  Peribonka  a  pulp  mill  forcibly 
limited    in    it-   development    by    lack    of   railway 
munications,  but  it  i-  said  that   the  director-  of  the 
company  are  contemplating  the  enlargement  of  their 
mill-  to'  the  extent  of  $1,000,000. 

The  construction  of  the  proposed  railway  will 
have  numerous  advantages  in  many  respects,  and  it 
will  be  only  tin-  beginning  of  the  development  of  that 
unlimited  area  extending  hundreds  of  mile-  north  and 
west  of  Lake  St.  John. 


Incorporations 
Universal    Engineering   Corporation,  with  head  office  at 
Montreal,  capital  1106,000,  to  carrj    on  a  general  engineering 
and  construction  business. 

The  Lachine  Housing  &  Development  (.  ompany,  Limited. 
has  been  incorporated  with  a  capital  of  1100,000,  to  pur- 
chase land,  and  to  construct  all  descriptions  of  buildinc 

The  firm  of  D.  Fullarton  &  Son,  Limited,  dealers  in  sash 
and  doors,  building  material-,  etc..  PictOU,  X.S..  Was  recently 
reorganized  and  is  now  carrying  on  business  on  a  much 
larger  scale. 

With  a  capital  of  $100,000  the  Universal  Engineerin. 
poration,  Limited.  Montreal,  has  been  formed  to  manufacture, 
buy  and  sell  all  descriptions  of  machinery,  and   to  construct 

iUS  work-,  bridges,  wharves,  etc. 


g 


Magistrate:    "But,    Mr.    Goldstein,   why   do   you   have   your   house   and 
your  business   in   your  wife's  name?" 

Mr.  Goldstein:   "Well,  you  see,   I*m  not  a  beesness  man." 

• — 1'UMCd 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Work  will  be  resumed  on  the  trunk  sewer  at  Wood- 
stock, Out.,  in  order  to  provide  work  for  the  unemployed. 
This  work  was  abandoned  when   the  bad  weather  set  in. 

The  work  of  rebuilding  St.  Anne's  Hall,  Ottawa,  which 
was  destroyed  by  lire  on  Nov.  15,  will  be  commenced  very 
soon.  The  proposed  new  structure  will  cost  about  $175,000, 
it  is  estimated. 

The  road  construction  and  maintenance  by-law  sub- 
mitted to  the  ratepayers  of  Vancouver  at  the  January  elec- 
tions, was  raised  from  $200,000  to  $500,000,  in  order  to  pro- 
vide more  employment. 

The  executive  of  the  Town  Planning  Association  of 
Southwestern  Ontario  met  in  Toronto  recently  to  arrange 
the  details  of  the  convention  which  the  association  plans 
to  hold  in  Toronto  some  time  this  month. 

Chairman  E.  F.  Dennis,  of  the  London,  Ont.,  Housing 
Commission,  recently  announced  that  arrangements  had' 
i.tru  made  for  the  loan  of  $500,000  to  the  Commission  for 
the   financing  of  a  building  programme  this  year. 

The  following  officers  were  elected  for  the  year  1921 
at  a  meeting  of  the  Dominion  Public  Works  Association  in 
Toronto  recently:  President,  M.  McCartney;  vice-presi- 
dent, E.  Hewitt;  treasurer,  C.  Crone;  secretary,  R.  M.  Pat- 
terson. 

A  recent  announcement  that  the  Government  proposed 
clearing  25  miles  right  of  way  for  the  T.  &  N.  O.  Railway, 
north  of  Cochrane,  Out.,  to  provide  work  for  the  unem- 
ployed, has  been  followed  by  another  announcement  that  the 
Railway  Company  will  extend  the  line  for  that  distance  also. 
The  following  figures  show  fire  losses  in  the  province 
of  Ontario  during  the  month  of  November  compared  with 
losses  for  the  corresponding  month  of  1919:  Fires  in  No- 
vember, 1920,  662;  in  November,  1919,  691;  aggregate  loss, 
1920,   $884,839;     1919,   $742,961. 

The  report  of  Building  Inspector  W.  J.  Whitelock,  of 
Hamilton,  recently  submitted  to  the  City  Council,  shows 
buildings  erected  to  the  value  of  $4,218,660  for  a  total  of  1,- 
179  permits  issued.  These  figures  are  below  those  of  1919, 
when  $5,087,462  worth  of  building  was  carried  out. 

The  Scarboro  Public  Utility  Commission,  Scarboro  Town- 
ship, Ont.,  has  decided  to  carry  out  considerable  sewer  work 
during  the  winter  months  in  order  to  provide  work  for  the 
unemployed.  The  work  will  be  carried  out  by  pick  ami 
shovel,  instead  of  ditching  machine,  so  as  to  give  employment 
to  as  many  men  as  possible. 

The  working  agreement  for  1921,  between  the  Mason 
Contractors'  Association  and  the  Bricklayers'  Union,  at 
Toronto,  has  been  signed.  There  is  no  wage  increase,  the 
new  agreement  stipulating  $1  per  hour  and  a  44-hour  week, 
with  time  and  a  half  for  overtime  and  double  time  for  legal 
holidays  and   Saturday  afternoons. 

Loss  due  to  fire  in  the  province  of  Manitoba  during  the 
month  of  November  this  year  is  $342,187  or  an  increase  of 
$111,751  over  the  total  for  the  same  month  in  1919.  There  wis 
an  increase  of  only  one  in  the  number  of  fires.  Sixty-six 
of  last  month's  fires  occurred  in  the  city  of  Winnipeg  and 
contributed  a  loss  of  $224,635  to  the  above  large  total. 

I  he  County  Council  of  Lennox  and  Addington,  On*., 
have  a  request  before  the  Minister  of  Public  Works  and 
Highways,  the  Hon.  F.  C.  Biggs,  for  a  change  in  the  Muni- 
cipal Act  to  bar  actions  for  damages  to  automobiles  ami 
vehicles  where  the  accident  occurs  off  the  travelled  po 


of  the  road.  Another  request  is  that  the  Act  be  amended 
to  prevent  damages  being  recovered  unless  proof  is  pre- 
sented that  the  municipality  had  been  advised  of  the  con- 
ditions of  the  road  at  least  10  days  prior  to  any  such  acci- 
dent. 

The  Harbor  Commission,  at  Toronto,  proposes  to  spend 
upwards  of  $4,000,000  this  year  on  the  completion  of  the 
Sunnyside-Humber  development,  extension  of  the  industrial 
area  in  the  Ashbridge's  Marsh  district  and  the  central  har- 
bor. A  meeting  will  be  held  with  the  civic  authorities  early 
in  the  year  in   connection   with   the  programme  of  work. 

The  Canadian  Transit  Company  has  applied  to  the  Do- 
minion Government  for  the  right  to  build  a  traffic  and  railway- 
bridge  across  the  Detroit  River,  from  some  point  near  Wind- 
sor to  a  point  somewhere  in  the  state  of  Michigan.  The  com- 
pany propose  collecting  tolls  from  the  users  of  the  bridge. 
It  is  estimated  that  the  cost  of  this  bridge  would  be  approxi- 
mately $30,000,000. 

The  election  of  officers  for  the  year  1921,  of  the  Vancou- 
ver Branch,  Engineering  Institute  of  Canada,  at  a  recent 
meeting,  resulted  as  follows:  Major  G.  M.  Walkem,  chair- 
man; Messrs.  C.  Brakenridge.  vice-chairman;  J.  N.  Ander- 
son, secretary-treasurer;  executive  committee,  A.  E.  Fore- 
man, Major  W.  G.  Swan,  J.  Muirhead,  W.  R.  Bonnycastle, 
P.  Phillip,  A.  C.  Eddy. 


Personal 

Mr.  R.  P.  S.  Twizell  recently  delivered  an  address  on 
"The  Evolution  of  the  Principal  Styles  of  Architecture"  be- 
fore the  Vancouver  Branch  of  the  British  Columbia  Techni- 
cal Association.  The  address  was  illustrated  with  lantern 
slides. 

Hon.  F.  C.  Biggs,  Minister  of  Public  Works  and  High- 
ways, Ontario,  will  address  the  Board  of  Trade  of  Owen 
Sound,  Ont.,  at  their  annual  banquet  on  Tuesday,  January  11. 
Mr.  Biggs'  address  will  deal  chiefly  with  the  development 
of  the  road  building  scheme  in  the  district  of  Owen  Sound. 

Mr.  D.  O.  Lewis,  formerly  district  engineer  of  the  Van- 
couver Island  Division  of  the  C.  N.  R.,  has  been  promoted 
to  the  position  of  Maintenance  of  Ways  Engineer  of  the  en- 
tire system  of  the  old  Canadian  Northern  Railway,  east  of  the 
Great  Lakes.  Mr.  Lewis  will  be  transferred  from  Victoria 
to  Toronto. 

Mr.  F.  H.  McGuigan,  contractor,  of  Toronto,  has  been 
appointed  by  the  Minister  of  Labor  to  represent  the  Cana- 
dian National  Railways  on  the  Board  of  Conciliation  formed 
to  settle  the  dispute  between  the  company  and  its  employees 
ever  the  "Hanna  Order."  The  company  failed  to  appoint  a 
representative  to  the  conciliation  board  within  the  time  pro- 
vided in  the  Act,  therefore  the  Minister  exercised  his  powers 
under  the  Lemieux  Act  and  appointd  Mr.  McGuigan. 


Obituary 

Mr.  A.  P.  Friesman,  for  many  years  secretary  of  the 
Water  Commission  at  St.  Catharines.  Ont.,  died  in  that  city 
recently  at  the  age  of  80  years. 

Mr.  Felix  McCullough,  well  known  contractor  of  Ottawa, 
died  in  that  city  on  Christmas  day  at  the  age  of  68  years. 
Death  was  due  to  heart  trouble.  Mr.  McCullough  came  to 
Canada  when  a  boy  from  Ireland.  He  was  at  one  time  a 
member  of  the  firm  of  McCullough  &  McNulty,  contractors, 
in  New  York,  later  taking  up  residence  in  Ottawa,  where  he 
followed  the  business  of  building  contractor.  Some  of  Ot- 
tawa's prominent  buildings  constructed  by  Mr.  McCullough 
are:  Woods  building,  Bell  Telephone  building,  Ottawa  Dairy 
building,  additions  to  the  Government  House  and  the  Ottawa 
Gas  building. 


Contracts  Department 

News   of   Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Ottawa,  Ont. 

Ottawa  Improvement  Cmsn.,  Castle 
Bldg.,  contemplates  several  miles  of 
driveway  system  for  1921. 

Quebec,  Que. 

Construction  of  bituminous  macadam 
and  asphaltic  concrete  roads  on  route 
from  Quebec  to  St.  Simeon  is  contem- 
plated by  Prov.  Govt.  Roads  Dep't., 
Parliament  Bldgs.  E.  VV.  Gauvreau, 
Engr.,  District  No.  3  Roads  Dep't.  Tend. 
ers  will  be  called  shortly  by  the  secre- 
taries of  the  different  municipalities  as 
•follows:  Giffard  Parish,  Co.  Quebec;  Al- 
fred Derby,  of  Monument.  Village  of 
Geauport,  Co.  Quebec;  Henri  Delage,  N. 
I'.  Parish  of  Courville,  Co.  Quebec;  Jos. 
Bureau.  Village  of  Montgomery,  Co. 
Quebec;  J.  W.  St.  Pierre.  Village  of  St. 
Jean  Boischatel,  Co.  Montmorency;  Jos. 
Trudel.  Parish  of  L'Ange  Gardien,  Co. 
Montmorency;  P.  Gariepy.  Parish  of 
Chateau  Richer,  Co.  Montmorency;  Nap. 
Taillon.  Parish  of  Ste.  Anne,  Co.  Mont- 
morency; E.  Bol'duc.  Village  of  Ste. 
Anne,  Co.  Montmorency;  Geo.  Morel. 
Parish  of  St.  Joachim,  Co.  Montmorency; 
Emile  Lachance.  St.  Simeon  Village, 
Co.  Charlevoix,  Johnny  Asselin.  It  has 
not  been  decided  which  municipalities 
will  lay  bituminous  macadam  or  asphalt 
concrete. 

CONTRACTS  AWARDED 
Hamilton,   Ont. 

J.  J.  Armstrong  &  Sons,  116  Burris 
St.,  have  general  contract  for  construc- 
tion of   sewer  in   one   street   for   city. 

Ottawa.   Ont. 

W.  J.  Farmer,  45  Bertrand  St.,  Ottawa, 
is  awarded  general  contract  for  road  re- 
surfacing in  Osgoode  Twp.  for  Carleton 
County. 


River  for  Town  is  placed  with  MacKin- 
non Steel  Co.,  Ltd.,  Drummond  Rd., 
Sherbrooke,  Que. 

Contrecoeur,  Que. 

General  contract  for  construction  of 
concrete  and  iron  bridge  for  Town  is 
awarded  to  J.  O.  Chabot. 

St.  Brigitte  des  Saults,  Que. 

Steelwork  contract  for  two  metallic 
bridges  costing  $44,532  for  Town  is 
awarded  to  Phoenix  Bridge  &  Iron 
Works,  Ltd.,  83  Colborne  St.,  Montreal. 

Vancouver,  B.C. 

Wm.  Twambly,  ~':;;i  Princess  St.,  is 
awarded  general  contract  for  construc- 
tion of  bunkers  and  wharf  at  cost  of 
14,000  for  Champion  &  White,  1083-5 
Main  St. 

Victoria,  B.C. 

Additional  contracts  for  construction 
of  bridge  costing  $700,00(1  (sub  struc- 
ture. $177,376)  for  City  Council,  C.  P. 
Kly..  and  Prov.  Gov't,  of  B.C.,  are:  Iron 
work,  E.  G.  Prior  &  Co.,  1401  Govern- 
ment St.,  Victoria,  sand  and  gravel,  Pro- 
ducers' Rock  &  Gravel  Co.,  Ltd.,  Store 
St.;  piling,  R.  H.  Brown,  Cobble  Hill, 
V.  I. 

Winnipeg,  Man. 

City  Kngr.  W.  P.  Brereton  has  general 
contract  for  construction  of  bridge  cost- 
ing $250,457  for  City. 


Railroads,  Bridges  and  Wharves 

Belleville,   Ont. 

It  is  contemplated  making  considerable 
repairs  and  improvements  to  Bay  of 
Quinte  Bridge  (Hastings  and  Prince  Ed- 
ward). 

West  Vancouver,  B.C. 

Tenders  will  be  called  shortly  by  A. 
Jackson,  Engr.,  Hollyburn,  B.C.,  for  re- 
pairs to  bridge  estimated  to  cost  $19,000 
for  Municipality  of  West  Vancouver, 
Hollyburn. 

Winnipeg,  Man. 

Tenders  will  be  called  some  time  in 
February  or  first  part  of  March  for  con- 
struction of  five  bridges  costing  $160,- 
000  for  municipalities  of  Cartier  and  St. 
Francois  Xavier,  Man.  Project  is  sanc- 
tioned by   Prov.   Gov't.  • 

CONTRACTS  AWARDED 
Actonvale,  Que. 
Steel  contract  for  bridge  over   Moose 


Public  Buildings,  Churches 
and  Schools 

Alliance,  Alta. 

New  tenders  for  erection  of  school 
costing  $25,000  for  Alliance  S.  D.  No. 
3376,  will  be  called  in  spring.  Wm.  Mc- 
Neill, secy.-treas. 

Craik,   Sask. 

Tenders  will  probably  be  called  shortly 
for  rebuilding  school,  which  was  recently 
destroyed  by  fire  at  cost  of  $75,000.  C.  M. 
Trueman,  secy.-treas. 

Harding,   Man. 

By-law  will  be  submitted  early  in 
February  authorizing  the  erection  of  a 
school  for  Harding  Consolidated  S.  D. 
E-.  D.  Tuttle,  architect,  405  McArthur 
Bldg.,  Winnipeg. 

Mimico,   Ont. 

By-law  will  be  submitted  to  ratepayers 
on  Jan.  31st  for  approval  to  issue  de- 
bentures for  erection  of  school.  M.  Hold- 
enby,  Chrm.  School  Bd. 

Montreal,  Que. 

R.  C.  School  Cmsn.  will  apply  to  the 
Legislature  of  the  Province  of  Quebec, 
at  its  next  session  for  authorization  to 
borrow  $700,000  for  the  purchase  of  land 
and  construction  of  new  schools. 

Muenster,  Sask. 

Construction  work  on  college  costing 
$150,000  for  St.  Peter's  Catholic  College 
will   be  started   early   next   spring. 


Pollockville,  Alta. 

Village  and  County  Councils  are  build- 
ing a  town  hall  on  Center  St. 

Richmond,  B.C. 

Two  by-laws  will  be  submitted  to 
ratepayer',  in  January,  one  for  $25,000 
for  erection  of  high  school  at  Richmond 
and  another  for  $10,000  for  four-room 
addition  to  school  -ton. 

St.  Hyacinthe,  Que. 

Work   i  mical   school 

costing    -100,000    for    Technical     School 
Bd.    will    be    commenced     early     in     the 
spring.      G..  !<•  ne    Richer,    arch: 
Girouard   St.,   i-      reparing  plans. 

St.  Vital.  Man. 

By-law   authorizing   ,    •  ,  tion   ol 

i    Wood  iwn  S,   1 1  . 
\  ital.   will   be  submitted 

Tillsonburg,   Ont. 

Public   School    Bd.   contempla 
ing  an  addition  to  present  public   school 
or  a    new    ward    school.     A.    E.    Rayi 
secy. 

Vilna,  Alta. 

uders    for     ercctiw 
Sunny  Knole  S  illed 

in   February. 

CONTRACTS  AWARDED 

Brantford,   Ont. 

Additional  contracts  for  church  for  St. 
-Matthew's  Lutheran  Church,  are:  Elec- 
trical, Fred.  Webster.  211  Colbonu 
heating.  Geo.  A.  Elliott,  Jr.,  193  Col- 
borne St.;  plumbing,  R.  S.  Hopi  817 
Terrace  Hill  St.;  fittings  and  furnishings, 
Globe  Furniture  Co.,  Shant/  .ve.,  V 
erloo. 

Coquitlam,   B.C. 

L.  W.  Hookham,  has  general  contract 
for  erection  of  1st   unit,  central  par- 
fireball    for   City. 

Edmonton,  Alta. 

Reed  &  Turnbull.  10181  98th  St.,  have 
contract  for  installation  of  plumbing 
fixtures  in  Rutherford  School  for  Ed- 
monton School  d. 

Kilgard,  B.C. 

F.  B.  Rogers,  Vancouver,  B.C.,  is 
awarded  general  contract  for  erection 
of  a  school  for  Prov.  Gov't.  Pub.  Works. 
Victoria. 

St.  Leon  de  Standon,  Que. 

Messrs.  L'Abbe  and  Roberge,  St. 
Marie,  Que.,  have  general  contract  for 
construction  of  a  steeple  at  cost  of  $4,- 
600  for   R.   C.   Congregation. 

Toronto,  Ont. 

Bavington  Bros.,  2032  Dundas  St.   W 
have  glass  and  glazing  contracts  for  In- 
hrmary  Bldg.,  and  addition  to  Home,  for 
Ontario    Odd    Fellows    Home    Bd.,    229 
College  St. 

Carpentry  and  painting  contracts  for 
temporary  school   for  S.S.  No.  29.  York 

Jon'Vf    pla.ced     with    H-    S-    Chappie. 
239    Evelyn    Ave.,    Toronto,    and    E     S 
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Next  Week's  Construction  Conference  Will  Mean 
Much  for  the  Industry 

GENERAL  contractors,  sub-contractors  and  sup- 
ply men  from  coast  to  coast  will  be  gathering 
in  Winnipeg  next  week  for  the  third  annual 
Conference  of  the  Association  of  Canadian 
Building  and  Construction  Industries.  If  contractors 
value  organization,  if  the}-  see  any  merit  in  mutual 
discussion  of  their  problems,  if  they  have  any  belief  in 
the  efficacy  of  joint  action,  they  should  make  this 
(  Construction  Conference,  as  it  is  being  called,  a  bumper 
meeting.  The  need  for  this  gathering  is  greater  to- 
day than  ever  and  it  is  the  bounden  duty  of  every  mem- 
ber of  the  construction  industry  in  Canada  to  boost 
the  Association,  to  enter  into  the  spirit  of  its  work. 
and,  of  most  importance  at  the  moment,  arrange  to 
attend  the  Winnipeg  meeting. 

The  Association,  we  believe,  were  happy  in  their 
choice  of  Winnipeg  as  this  year's  convention  centre. 
It  means  that  a  large  number  of  contractors,  for  whom 


distance  proved  too  great  a  barrier  on  other  occasion;, 
will  attend  at  this  time.  From  all  reports  a  large  at- 
tendance of  Eastern  representatives  will  be  on  hand 
and  there  is  even-  reason  to  suppose  that  "Western 
delegates  will  turn  out  in  force.  The  West  is  a  huge- 
centre  of  construction  activity  and  if  the  Association 
is  to  be  truly  representative  of  the  industry  in  Canada, 
this  great  section  of  the  country  must  not  be  neglected. 
The  action  of  the  Association  in  endorsing  Winnipeg 
as  the  location  of  the  third  conference  will,  no  doubt, 
help  to  show  Western  contractors  that  the  Association, 
built  up  for  their  benefit,  as  well  as  that  of  all  con- 
tractors in  Canada,  is  not  localized  in  its  membership 
or  sphere  of  activity. 

Contractors  have  passed  through  a  trying  year 
and  they  look  forward  to  one  equally  or  even  more  try- 
ing. Difficulties  in  this  past  year  have  beset  their 
paths,  but,  if  these  are  to  be  ironed  out  during  1921, 
some  unity  of  action  and  thought  is  necessary.  The 
construction  conference  will  offer  splendid  opportunity 
of  getting  together  and  deciding  on  plans  and  policies 
that  will  place  the  construction  industry  on  a  better 
footing  during  the  year  ahead.  Let  contractors  boost 
this  meeting  and  determine  to  go  to  it,  ready  to  do  their 
share  to  make  the  industry  of  which  they  are  members 
a  better  industry  in  every  way.  January  19,  20  and  21 
are  the  dates  and  Winnipeg  the  place.  You  have  only 
a  few  days  to  decide.  Let  your  decision  be  one  that 
will  mean  a  better,  bigger  and  brighter  conference 
because  you  are  there  to  lend  weight  to  its  proceed- 
ings. 


"  The  Canadian  Good  Roads  Association  Shculd 
See  That  Money  is  Spent  Wisely" 

MR.  E.  M.  Desaulniers,  the  newly-chosen  presi- 
dent of  the  Canadian  Good  Roads  Association. 
has  prepared  the  following  statement  to  the 
members  of  the  association  and  the  general 
public:  "It  is  with  a  deep  sense  of  responsibility  and 
appreciation  that  I  regard  my  recent  election  to  the 
presidency  of  the  Canadian  Good  Roads  Association. 
At  the  same  time  I  wish  to  express  my  regret  at  the 
retirement  of  Mr.  A.  E.  Foreman,  who  was  elected 
president  at  our  Winnipeg  convention,  and  who  for 
business  reasons  relinquished  bis  post.  Nevertheless 
1  shall,  with  the  excellent  help  of  the  executive  and 
our  newly-elected  first  vice-president,  lion.  S.  J.  Latta. 
Minister  of  Highways  of  the  province  of  Saskatche- 
wan, and  the  champion  of  good  roads  in  the  western 
provinces,  do  my  utmost  to  keep  up  the  progressive 
spirit  which  has  marked  the  association  since  its  in- 
ception. 

"The  association  has,  I  feel  certain,  achieved  great 
success  in  two  outstanding  features  of  its  policy  in  the 
past,  viz.,  in  educating  the  public  opinion  towards  the 
necessity  of  constructing  roads  suitable  for  the  needs 
in  connection  with  modern  transportation,  and  second- 
ly in  regard  to  obtaining  the  necessary  legislation  deal- 
ing with  the 'financing  of  good  roads.  The  last  cen- 
tury was  for  this  continent  a  century  of  railroad  con- 
struction. What  has  occurred  during  the  nineteenth 
century  in  railroad  construction  is  now  occurring  in 
street  and  highway  improvement  throughout  Canada. 
"It  is  unnecessary  for  me  to  recapitulate  the  argu- 
ments in  favor  of  improved  roads,  as  they  are  to-day 
so  well  known  to  the  masses,  but  I  do  feel  that  it  is 
necessary  for  our  leading  good  roads  advocates  to  take 
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Canada's  Engineers— Col  H.  J.  Lamb,  D.  S.  0. 


The  engineers  of  Toronto  are  working  hard  in  the 
endeavor  to  make  the  forthcoming  annual  meeting  of 
the  Engineering  Institute  of  Canada  one  of  the  most 
outstanding  in  its  history.  The  preparations  for  the 
meeting  are  being  handled  by  an  active  committee  un- 
der the  leadership  of  Colonel  H.  J.  Lamb,  D.S.O., 
whose  sketch  is  presented  herewith.  Colonel  Lamb, 
since  his  return  from  the  war,  has  been  with  the  De- 
partment of  Public  Works  of  Canada  as  supervising 
district  engineer  for  the  province  of  Ontario..  Since 
his  graduation  from  the  Royal  Military  College  of 
Canada  in  1893,  he  has  had  an  active  engineering 
career,  largely  with  the  Department  of  Public  Works, 
with  which  branch  of  the  government  service  he  be- 
gan in  1901,  as  assistant  engineer  on  construction  and 
maintenance  of  harbors  and  rivers.  In  1905  he  was 
promoted  to  district  engineer  in  charge  of  the  harbors 
and  rivers  of  Western  Ontario,  occupying  this  position 
with  the  exception  of  a  period  overseas,  until  June, 
1919,  when  he  was  promoted  to  his  present  capacity. 
During  the  years  1909  to  1912  he  was  Canadian  Gov- 
ernment engineer  in  charge  of  the  construction  of  the 
Detroit    River   tunnel. 

In  the  early  years  of  his  career,  Colonel  Lamb  was 
engaged  chiefly  in  railroad  work.  For  four  years  fol- 
lowing his  graduation  he  was  assistant  engineer,  in 
turn,  on  geological  surveys;  railways  surveys;  construc- 
tion of  the  Quebec  City  Street  Railway;  betterments, 
Quebec,  Montmorency  &  Charlevoux  Railway  and  erec- 
tion of  steel  bridges  on  the  C.  P.  R.  In  1897  he  was 
employed  as  section  engineer  on  the  construction  of 
the  Crow's  Nest  Railway  (C.  P.  R.),  and  in  the  fol- 
lowing year  was  promoted  to  assistant  engineer  of 
maintenance  of  way  on  the  Western  Division  of  the 
C.  P.  R. 

Colonel  Lamb  has  taken  a  very  active  interest  in 
militia  affairs  and  upon  graduation  from  the  Royal 
Military  College,  was  granted  a  commission  in  the 
Canadian  Militia  and  has  since  been  active  in  all  mili- 
tary circles.  He  volunteered  for  service  in  the  late 
war  on  the  10th  of  August,  1914,  and  went  overseas  in 
September,  1914,  as  general  staff  officer,  3rd  grade,  of 
the  First  Canadian  Division.     He  served  as  such  until 


the  formation  of  the  Third  Canadian  Division  in  Janu- 
ary, 1916,  when  he  was  promoted  to  general  staff  offi- 
cer, 2nd  grade,  of  the  latter  unit.  He  continued  to 
serve  in  France  until  March,  1917,  when  he  was  in- 
valided to  England  and  served  in  the  headquarters  of 
the  Canadian  Overseas  Military  Forces  in  London. 
He  was  seconded  to  the  War  Office  and  filled  the  po- 
sition in  the  Air  Ministry  of  Assistant  Director  on  the 


Col.   H.  J    Limb.  D.S.O 

Construction  of  Aerdromes  throughout  Great  Bri- 
tain and  Ireland  until  October,  1918,  when  he  com-' 
manded  the  Royal  Engineers  at  Knotty  Ash,  Liver- 
pool, on  the  construction  of  a  large  American  rest 
camp.  He  returned  to  Canada  in  April,  1919.  Colonel 
Lamb  was  twice  mentioned  in  despatches  and  re- 
ceived the  Distinguished  Service  Order  for  conspicu- 
ous gallantry  and  good  work  during  operations  and 
the  display  of  great  courage  and  ability. 

Col.  Lamb  is  a  member  of  the  E.  I.  C.  and  is  presi- 
dent of  the   Royal  Military  College  Club. 


the  initiative  in  fostering  ways  and  means  for  the  ac- 
tual improvement  of  our  highways. 

''My  impression  is  that  this  association  should  now 
exert  its  influence  towards  the  policy  of  seeing  that  the 
large  amounts  of  money  which  have  been  appropriated 
by  our  federal  government  and  provincial  govern- 
ments, are  expended  in  a  wise  an  economical  manner. 

"Road  building  has  been  lulled  somewhat  recently, 
due  to  conditions,  but  we  have  everything  to  hope  for 
in  the  immediate  future,  as  evidenced  by  the  tenor  of 
remarks  of  the  manufacturers,  producers  of  road  ma- 
terials and  machinery  and  the  contractors,  at  a  recent 
joint  conference. 

"To  cope  with  modern  transportation  (and  in  this 
I  particularly  refer  to  the  necessity  of  constructing 
arteries  for  the  benefit  of  the  farming  community,  in 
order  that  farm  produce  may  be  easily  and  economical- 
ly transported  from  the  farm  to  the  market  and  rail- 
road centres,  as  well  as  to  the  needs  of  passenger 
transportation  along  the  highways),  we  shall  have  to 


build  better  roads.  By  this  1  mean  mads  of  a  stronger 
character,  well  adapted  to  present  day  needs,  with  due 
consideration  for  the  need-  of  the  future.  It  is  my 
humble  opinion  that  highways  will  have  to  have  greater 
strength,  both  in  the  foundation  and  the  wearing  sur- 
face, if  we  are  to  legislate  wisely  in  the  matter  of  our 
highway  problems,  with  due  consideration  to  the  in- 
creased traffic  in  the  future,  and  in  this  I  particularly 
refer  to  the  commercial  utility  thereof. 

"It  is  my  ambition  to  make  the  Canadian  Good 
Roads  Association  still  more  useful  to  the  interests 
which  it  serves,  in  the  future,  in  its  educational  cam- 
paign." 


The  National  Lime  Association  has  issued  three 
pamphlets,  as  follows:  Xo.  354.  "Hvdrated  Lime  and 
Cement  Gun":  No.  355.  "Wet  Concrete  Hauled  Three 
Miles";  No.  356,  "A  Famous  Rridge  and  Hydrated 
Lime." 
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Sedimentation    Tanks    and    Percolating    Filters    are    the 
Chief  Units  of  a  Gravity-Flow  Small-Town    Installation 

Dundas,  Ont.,  Sewage  Disposal  Works 

Plant  Arranged  for  Enlargement  to  Meet  Future  Needs — About  Ten  Miles 

of  Sewers,  Sanitary  Pipes  Carrying  No  Storm  Water — About 

$190,000  to  be  Expended  on  Complete  System 

By   C.   R.   Murdock,  Town   Engineer,   Dundas,   Ont. 


Tl  I E  town  of  Dundas  in  the  county  of  Went- 
worth,  Ontario,  is  situated  a  distance  of  ap- 
proximately five  miles  immediately  west  of  the 
city  of  Hamilton,  and  at  the  head  of  the  Des- 
jardines  canal.  The  town  now  has  a  population  of 
5,000  and  is  one  of  the  oldest  towns  in  Ontario,  being 
at  one  time  the  head  of  navigation  on  Lake  Ontario. 
Prior  to  1919  the  town  had  neither  a  system  of 
sewers  nor  disposal  works,  so  that  the  present  instal- 
lation is  new  in  its  entirety.  Sewerage  had  been  a 
live  topic  among  the  citizens  for  many  years,  but  it 
was  not  until  the  above  date  that  actual  construction 
was  undertaken.  There  were  several  contributory 
reasons  for  this  situation.  The  town  is  situated  in  a 
valley  running  mainly  east  and  west,  being  sheltered 
on  the  north  by  high  limestone  hills  on  which  the 
Canada  Crushed  Stone  Corporation's  plant  is  located 
and  on  the  south  by  high  hills  of  clay.  In  the  valley 
on  a  blue  clay  bed  is  a  glacial  wash  varying  in  depth 
from  four  to  thirty  feet,  containing  about  seventy-' 
five  per  cent,  large  and  small  boulders  cemented  to- 
gether with  varying  binders  of  chocolate-colored  clay. 
sand,  gravel  and  interspersed  with  pockets  of  quick- 
sand. On  the  clay  bed  there  is  a  strong  flow  of  un- 
derground water  from  the  limestone  hills  down  the 
valley  to  the  Desjardines  canal.  This  formation  made 
the   construction   and  operation   of   septic    tanks   and 


cess  pools  easy,  absorbing  and  filtering  the  overflow 
and  seepage,  underground,  and  creating  little  or  no 
local  nuisance  until  recent  years.  In  the  business 
sect. on,  however,  the  clay  is  near  the  surface  and  the 
ground  in  this  area  became  finally  saturated  and  be- 
gan to  give  trouble  on  the  surface  and  in  the  base- 
ments and  cellars.  Hence,  the  need  for  sewerage  be- 
came pressing  before  any  definite  action  was  taken. 

Reports  and  Plans. 

J.  F.  Armour,  civil  engineer  of  Dundas,  first  re- 
ported on  a  system  of  sewers  for  the  town  in  1914. 
His  plan  called  for  gravity  sewers  to  a  central  pump- 
ing station,  and  the  pumping  of  all  the  sewage  to  a 
sewage  disposal  plant,  where  the  treatment  was  to  be 
by  septic  tank  and  slow  sand  filtration  beds,  similar  to 
those  in  use  in  Kitchener,  Ont.,  which  now  handle  the 
trade  waste.  His  alternative  plan  barely  outlined  the 
idea  of  a  gravity  system  of  sewers  for  the  westerly  por- 
tion of  the  town  to  a  disposal  works  at  the  head  of 
the  Desjardines  canal,  and  the  pumping  of  the  sew- 
age from  the  low-lying  easterly  portion  of  the  town 
and  the  treating  it  at  that  point.  Mr.  Armour's  report 
was  not  official. 

In  1914  Messrs.  Murray  and  Lowes,  Toronto,  were 
engaged  as  engineers  by  the  council  to  prepare  com- 
plete plans  and  specifications  for  a  system  of  sewers- 


Sedimentation 
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General  layout  of  the  units 
comprising  the  sewage  dis- 
posal works  of  the  town  of 
Dundas,  Ont.  Three  (ulti- 
mately five)  percolating  fil- 
ters, sedimentation  tank, 
humus  tank  and  bed,  and 
pump  house  arc  indicated. 
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for  the  town,  and  they  practically  adopted  Mr.  Arm- 
our's alternative  outline  so  far  as  the  location  of  the 
sewers  was  concerned.  Nine-tenths  or  more  of  the 
sewage  will  flow  to  the  disposal  works  by  gravity  and 
the  sewage  from  the  low-lying  easterly  portion  will 
run  by  gravity  to  a  small  pumping  station  shown  on 
the  general  plan  and  there  lifted  by  sewage  ejectors  to 
the  screen  chamber  of  the  sedimentation  tanks. 

The  war  held  up  actual  construction  until  1919. 
In  the  meantime,  Mr.  T.  Aird  Murray  died  and  Mr.  T. 
Lowes,  C.E.,  moved  to  France.  In  May,  1919,  the 
writer  was  appointed  engineer  to  check  and  revise 
the  plans  and  specifications  and  prepare  others  which 
were  missing  or  had  not  been  completed  Contracts 
were  let  in  August.     The  sewage  disposal  works  are 
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Interior   of    a    percolating    filter    unit. 

The  diameter  of  the  sewers  is  sufficient  to  meet 
any  probable  increase  of  population  up  to  15,000.  The 
sewage  disposal  works  are  designed  for  present  needs 
only,  as  they  are  capable  of  enlargement  at  any  time, 
being  made  up  of  units.  The  system  will  provide  for 
a  population  of  5,000  at  60  gallons  per  head  per  day 
with  a  safety  factor  of  five  times  this  rate  to  meet 
roof  water  during  rain  storms. 

The  sedimentation  tanks,  which  are  on  the  two- 
storey  principle,  have  the  sludge  digesting  chamber, 
hopper  shaped,  beneath  the  sedimentation  area.  The 
velocity  of  flow  of  the  sewage  is  checked  on  entering 
the  screen  chamber  and  the  flow  follows  through  pipe 


Three    percolating    filters    are    Dundas'    present    installation, 
illustration  shows   the  filters   under   construction. 


The    lower 


now  completed  and  about  four  miles  of  sewer  mains 
are  laid  ranging  from  thirty  inches  to  twelve  inches  in 
diameter.  About  six  miles  remain  to  be  laid,  being 
mainly  12-inch,  10-inch  and  8-inch  laterals.  The  sys- 
tem adopted  is  the  separate  system;  the  sanitary 
sewers  will  carry  no  storm  water  and  a  limited  amount 
of  roof  water. 

The  general  plan  shows  the  layout  of  the  system. 
The  sedimentation  tanks  are  located  on  high  ground 
above  the  Desjardines  canal.  The  percolating  filters 
are  set  in  the  side  hill,  and  the  humus  tank  and  sludge 
bed  on  the  low  ground.  The  pump  house  is  located 
on  the  disposal  site  some  400  feet  away  from  the  sedi- 
mentation tank.  The  land  and  elevations  lend  them- 
selves to  this  class  of  layout  which  presents  a  neat 
and  trim  appearance  on  completion. 


The   sedimentation 


on    the    Dundas    sewage    disposal 
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A    cross-section    through    the    sedimentation    tank 


lines  outside  the  tank  walls  and  then  discharges 
through  ports  along  the  east  and  west  walls  and  south 
ends,  giving  a  lateral  current  through  the  tank.  Wood 
baffles  further  check  the  flow  in  the  tanks  and  the 
sewage  becomes  practically  quiescent  with  a  flow  equal 
to  about  three  hours'  retention  in  the  tank.  During 
this  period  the  solids  gravitate  to  the  sloping  base  and 
slide  into  the  digesting  chamber.  It  is  estimated  that 
the  digesting  chamber  has  a  capacity  equal  to  about 
six  months'  storage  of  settled  solids. 

The  discharge  of  the  sludge  from  the  sedimenta- 
tion chamber  is  accomplished  by  vertical  east  iron 
pipes  discharging  through  a  V-branch  each  to  a  sep- 
arate manhole  outside  the  tanks.  By  simply  opening 
a  valve  at  the  end  of  each  branch,  the  head  of  water 
on  the  tank  drives  the  sludge  up  these  vertical  pipes 
and  out  to  the  sludge  bed. 

Sludge  Bed. 

The  sludge  bed,  50  ft.  x  30  ft.  with  sloping  banks 
has  a  six-inch  concrete  tloor  which  is  underdrained 
with  four-inch  tile  to  take  cart-  of  seepage.  The  water 
which  always  discharges  with  the  sludge  will  pass  to 
the  chamber  situated  on  the  bottom  of  the  bed.  On 
the  bed  side  of  this  chamber  there  are  stop  lo^s 
through  which  this  water  may  filter  away  and  pass 
through  the  eight-inch  pipe  line  to  the  humus  tank 
where  any  sludge  carried  by  it  will  settle.  The  sludge 
dries  out  on  the  bed  and  the  concrete  Hour  makes  an 
excellent  bottom  from  which  to  shovel.  The  sludge 
bed  is  perhaps  a  small,  but  important,  detail  and  often 
forgotten.  In  the  writer's  experience,  the  sludge  bed. 
being  always  the  last  unit  built,  is  often  slighted, 
making  the  handling  of  the  dried  sludge  difficult  and 
often  expensive.  Where  earth  bottoms  arc  used,  when 
the  sludge  is  discharged  in  the  fall,  it  is  almost  impos- 
sible to  get  it  dried  out  and  wheeled  away  before  free/ 
ing.  On  crushed  stone  or  gravel  bottoms  these  get 
carted  away  with  the  sludge  and  require  frequent  re- 
placement. 

The  lateral  flow  of  the  sewage  through  the  sedi- 


mentation   tank   disharges   in   a   concrete   longitudinal 
channel  along  each  centre  wall  to  a  dosing  chamber 


A  12-inch  sanitary  sewer  in  the  Dundas.  Ont..   system 

from  which  a  ten-inch  cast-iron  pipe  leads  to  each  fil- 
ter. The  flow  is  controlled  by  penstocks  set  in  the 
wall  of  this  chamber.     In  this  way  the  flow  is  regu- 
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lated  and  the  filters  may  be  operated  singly,  in  pairs 
or  all  together. 

Percolating  Filters. 
The  percolating  filters,  five  of  which  are  projected 
but  only  three  constructed,  are  each  sixty  feet  in  diam- 
eter and  have  a  depth  of  six  feet  of  broken  stone  as 
filter  media.  The  filters  are  the  revolving  spray  type 
built  by  Adams  Hydraulics,  York,  England,  and  are 
the  Cressett  type  of  filter.  The  filters  will  each  carry 
120,000  gallons  per  24  hours,  operating  under  normal 
head  and  much  greater  amount  under  flood  conditions. 
In  case  of  flood  a  24-inch  by-pass  allows  the  excess 


Engineering  Legislation  is  Considered  by 
Ottawa  Engineers 

ALAR1  rE  mass  gathering  of  members  of  the  com- 
bined engineering  organizations  of  Ontario. 
presided  over  by  Mr.  Charles  Cam-ell,  Deputy 
.Minister  of  Mines,  was  held  at  Ottawa  on 
January  5,  for  the  purpose  of  discussing  the  question  of 
legislation  to  provide  registration  for  the  entire  engin- 
eering profession,  and  give  them  the  same  protection 
as  the  legal  and  other  professions  enjoy. 

The  meeting,  which  was  attended  by  all  the  leading 


Two  sections  of  30-in.  segment  block  sewers  in  the  town  of  Dundas,  Ont. 


flow  to  pass  from  the  sedimentation  tank  through  to 
the  humus  tank  and  will  prevent  the  flooding  or  clog- 
ging of  the  filters.  The  liquid  sewage  is  evenly  dis- 
tributed on  the  media,  and  absorbing  the  oxygen  from 
the  air,  it  becomes  non-putrefactive.  The  effluent  finds 
its  way  through  the  media  to  the  tile  underdrains 
which  collect  it  and  carry  it  to  the  pigeon-hole  brick 
chamber  in  the  centre  of  each  filter  house  from 
which  it  flows  to  the  humus  tank  which  is  very  similar 
in  construction  to  the  primary  sedimentation  tanks 
but  only  one-sixth  of  their  capacity.  Humus  settles 
out  with  comparatively  high  velocities,  and  this  tank 
is,  therefore,  much  smaller. 

The  effluent  from  the  humus  tanks  is  discharged 
through  a  30-inch  segment  block  sewer  some  750  feet 
down  the  tow  path  of  the  Desjardines  canal.  The 
water  from  the  humus  tank  is  practically  no  longer 
sewage  as  the  organic  matter  is  either  retained  as  solid- 
or  oxidized  to  mineral  bases  by  the  filters. 

The  canal  pump  house  to  handle  the  low  level  sew- 
age is  built  to  house  two  100-gallon  Shone  sewage 
ejectors,  two  sets  of  air  compressors  and  10  h.p.  mot- 
ors, one  operating  automatically,  and  one  hand-switch 
operated.  The  ejectors  are  set  in  a  pit  below  the  sewer 
level  and  there  is  room  for  the  installation  of  a  centri: 
fugal  pump  if  later  it  is  found  necessary. 

The  cost  of  the  sewage  disposal  works,  including 
land,  buildings,  filter  machinery,  ejectors,  compres- 
ors,  etc.,  is  approximately  $75,000.  The  cost  of  the 
sewers,  including  the  outfall  sewer  and  effluent  sewer, 
in  all,  some  ten  miles  of  sewers  and  500  house  ser- 
vices, will  be  approximately  $190,000. 

F.  F.  Fry  Co.,  Limited,  are  the  contractors  for  the 
construction  of  both  the  sewage  disposal  works  and 
the  sewers.  Toronto  Pottery  Co.  supplied  30-inch 
Robinson  segment  block  sewer  pipe.  The  Hamilton 
&  Toronto  Sewer  Pipe  Co.  are  the  contractors  supply- 
ing the  24-inch  to  8-inch  sewer  pipe.  The  Smart  Tur- 
ner Co.,  Hamilton,  supplied  the  compressors  and  mot- 
ors, and  Darling  Bros,  supplied  the  sewage  ejectors 
through  John  Bertram  &  Sons  Co.,  Ltd.  Francis  Han- 
kin  Co.,  Montreal,  supplied  the  filter  equipment,  valves, 
penstocks,  manhole  covers  and,  frames.  Gartshore 
Thompson  Co.,  Hamilton,  supplied  the  cast  iron  pipe. 


engineers  of  the  province,  was  addressed  by  Willi.-. 
Chipman,  consulting  engineer  of  Toronto,  and  by  J. 
I!.  Challies,  director  of  the  Dominion  Water  Powers 
Branch  of  the  Department  of  the  Interior,  both  of 
whom  have  been  acting  upon  a  provincial  committee 
of  representative  engineers  charged  with  the  duty  of 
evolving  a  legislative  scheme  appropriate  for  the  Prov- 
ince of  Ontario. 

Mr.  Challies  pointed  out  that  a  year  ago  neither 
professional  engineering  as  a  whole  nor  the  individ- 
ual engineer  had  satisfactory  legal  standing  or  pro- 
tection in  any  of  the  provinces,  but  that  to-day  six 
of  the  provinces  had  fairly  satisfactory  legislation  on 
their  statute  books.  With  regard  to  Ontario,'  Mr. 
Challies  said  that  about  a  year  ago  the  professional 
engineering  bodies  in  the  province  decided  to  set  up 
an  advisory  conference  committee,  consisting  of  two 
representatives  of  each  body,  charged  with  the  re- 
sponsibility of  considering  the  question  of  engineer- 
ing legislation  for  the  province  of  Ontario  and  of  sub- 
mitting recommendations  covering  appropriate  action 
and  a  suitable  bill. 

Mr.  Chipman  explained  the  report  of  the  commit- 
tee, and  especially  its  draft  bill.  He  said  that  the 
main  features  of  the  bill  that  it  was  hoped  Parliament 
would  pass,  were  closely  along  the  lines  of  legisla- 
tion already  enacted  in  the  other  provinces,  and  for 
this  reason  reciprocal  privileges  would  be  more  easily 
extended. 

"It  places,"  Mr.  Chipman  said,  "the  control  of  en- 
gineering in  the  hands  of  the  profes.-ion  itself  and 
thus  averts  control  by  officials  who  might  not  be  con- 
versant with  engineering.  This  would  ensure  public 
safety." 


New  Terra  Gotta  Business 

Mr.  Alias  Desrosiers,  1742-A  Delorimier  Ave.. 
Montreal,  has  recently  opened  up  business  for  the 
manufacture  of  terra  cotta  blocks  of  all  sizes.  Mr. 
Desrosiers  has  had  considerable  experience  in  this  line 
of  work,  having  served  with  some  of  the  largest  firm? 
on  the  Continent. 
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Contractors,    Architects   and    Lawyers    Add    Further   Opinions 
to  the  Discussion  Opened  by  the  Contract   Record,  Regarding 

Ten- Year  Liability  for  Buildings 

Some  Correspondents  Defend  the  Principle  of  the  Contentious 

Clause  in  Quebec's  Civil  Code,  While  Admitting  the 

Difficulties  That  are  Wrought  by  Its  Operation 


Montreal,   Dec.   23. 
Editor   Contract    Record, 

I  have  read  your  editorial  in  regard  to  the  ten-year 
liability  of  the  architect  and  contractor  in  regard  to  build- 
ings in  the  province  of  Quebec. 

It  seems  difficult  to  understand  how  such  an  unfair 
piece  of  legislation  could  have  come  into  being.  I  have 
little  objection  to  any  law  which  requires  a  man  to  stand 
behind  his  work  or  to  guarantee  it,  but  where  the  duties 
and  responsibilities  are  so  entirely  divided  as  those  of  an 
architect  and  a  builder,  I  cannot  see  any  basis  whatsoever 
whereby  they  should  be  jointly  and  severally  condemned  is 
case  the  work  of  either  of  them  is  at  fault.  Apparently 
from  the  wording  of  the  law  this  includes  their  financial 
responsibility,  and  no  matter  if  the  fault  is  proved  beyond 
a  shadow  of  doubt  to  be  entirely  that  of  the  contractor,  the 
architect  would  be  compelled  to  make  good  the  amount  to 
the  owner  should  the  contractor  be  insolvent.  The  archi- 
tect does  not  receive  any  sum  which  would  warrant  his 
bonding  the  contractor  in  this  manner,  and  equally,  on  the 
other  hand,  one  cannot  see  why  the  contractor  should  be 
financially  responsible  for  a  fault  which  is  solely  that  of 
the  architect. 

No  effort  should  be  spared  to  have  this  law  repealed, 
omitting  the  words  "jointly  and  severally"  and  also  the 
clause  in  regard  to  the  unfavorable  nature  of  the  ground, 
or  any  other  latent  effect,  provided  it  is  of  a  character  which 
rould  not  have  been  ascertained  even  with  the  most  thorough 
examination.  The  present  law  apparently  forces  us  to 
guarantee  the  entire  operation  to  the  owner,  in  spite  of  the 
acts  of  God  or  the  King's  enemies. 

Yours    very   truly, 

Kenneth  G.  Rea,  F.R.I. B.A. 

Architect. 

*  *      * 

Montreal,  December  28. 
Editor  Contract  Record, 

In  a  word,  the  ten-year  liability  is  immoral.  In  the  case 
of  reliable  men  there  is  no  need  for  it;  in  the  case  of  ^ex- 
perienced and  incompetent  men,  it  is  unavailing.  As  it 
stands,  the  law  places  an  unfair  handicap  upon  the  best  firms 
in  the  constructional  business.  I  am  certainly  in  favor  of 
its  abolition. 

Joseph    Sawyer, 

Architect. 

*  *      * 

Montreal.  December  28. 
Editor  Contract   Record, 

In  considering  the  ten-year  liability  question,  it  is  well 
to  realize  what  objects  the  legislature  had  in  mind  when 
adopting  this  law  and  also  to  endeavor  to  define  clearly  what 
is  meant  by  the  words  in  Article  1688  of  the  Civil  Code  of 
Lower  Canada. 

The  legislature  had  a  three-fold  object  in  passing  this 
law:     I.  The  proprietor  was  to  be  protected  against  his  own 


ignorance.  2.  Architects  and  contractors  were  to  be  pro- 
tected against  carelessness  and  neglect  on  their  part  by 
means  of  this  wholesome  threat.  3.  The  public  was  to  be 
protected  from  the  danger  to  which  it  might  be  exposed 
from  the  ignorance  of  the  former  and  carelessness  of  the 
latter. 

All  these  objects  are  as  they  should  be,  but  what  is  to  be 
understood  by:  "If  a  building  perish  in  whole  or  in  part"  etc.? 
This  continues  to  be  a  debatable  point.  Are  we  to  under- 
stand that  the  legislature  intended  that  this  clause  was  <o 
cover  such  matters  as  defects  due  shrinkages,  or  cracks  in 
plaster,  for  which  proprietors  have  been  known  to  make 
claims? 

I  do  not  see  that  there  is  much  greater  hardship  in 
guaranteeing  a  building  as  being  constructionally  sound  for 
ten  years,  than  there  is  for  five  years  or  less,  but  it  is  im- 
possible to  ensure  that  no  small  defects,  such  as  are  men- 
tioned above,  are  not  going  to  occur,  and  it  is  in  such  cases 
that  the   law   seems  often   unfair. 

Unfortunately,  the  law  does  not  protect  the  public 
against  those  irresponsible  contractors,  who,  having  no  rep- 
utation to  lose,  erect  faulty  work,  or  against  designers  and 
draughtsmen  who  are  able  to  prepare  plans,  but  are  not 
registered  architects,  and  therefore  do  not  come  under  the 
liability  that  is  under  discussion. 

It  is  also  important  that  both  architect  and  contractor 
should  be  protected  against  unfair  usage  of  their  buildings. 
Where  a  factory  or  warehouse  is  designed  to  carry  certain 
loads,  the  parties  should  not  be  responsible  if  the  building 
"perish"  from  the  fact  that  the  floors  have  been  loaded  for 
double  the  weights,  or  more  than  that  for  which  they  were 
originally  designed  to  carry. 

Again,  if  an  architect  designs  a  building,  and  does  not 
superintend  its  construction,  he  must  protect  himself  by  stat- 
ing that  the  foundations  shown  are  only  suitable  for  certain 
soils. 

A  liability  clause  of  some  sort  will  be  found  of  service 
if  it  helps  to  keep  up  the  standard  of  good  construction  and. 
therefore.  I  consider   that  such  a  clause  has  advantages. 

If  some  means  can  be  found  to  make  the  consequences  of 
the  liability  apply  to  all  parties  alike — architect,  contractor, 
("substantial"  or  otherwise1)  and  draughtsman — and  also  some 
modification  be  found  for  relieving  contractors  and  others 
from  defects  due  to  shrinkages,  etc..  after  a  period  of. 
twelve  months,  then  a  step  in  the  right  direction  will  have 
been  made.  Such  defects  are  not,  as  a  rule,  the  result  ii 
carelessness  or  neglect  nor  signs  of  a  "building  perishing" 
or  of  "causing  danger  to  the  public"  which  the  law  is 
intended  to  cover.  In  any  case,  we  do  not  want  to  lower 
the  genertJ  standard  of  building  work  in  this  province  of 
Quebec,  as  there  is  still  much  room  for  improvement  in 
this  respect. 

Yours  very  truly, 

Philip  J.  Turner,  F.R.I.B.A 
Special    Lecturer   on    "Professional    Practice." 
Department    of    Architecture.    McGiill    University. 
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Montreal,  December  31. 
Editor  Contract  Record. 

The  responsibility  of  the  architect  and  the  contractor 
to  the  owner  for  ten  years  seems,  at  first  sight,  to  be  severe 
and  as  it  is  not  in  force,  1  understand  in  the  other  prov- 
inces, appears  discriminating.  This  does  not  prove  that  it 
is  wrong,  however. 

The  object  of  the  law  undoubtedly  is  to  protect  the 
public  from  the  ignorance  (in  building)  of  the  owner  and  the 
carelessness  of  the  architect  and  contractor,  and  for  this 
reason  may  be  of  public  benefit.  This  guarantee,  it  is 
claimed,  is  of  no  value  where  the  architect  and  contractor 
have  no  financial  standing,  but  should  not  this  throw  the 
better  class  of  work  into  the  hands  of  the  responsible  con- 
tractor and  not  the  reverse. 

The  reduction  of  the  length  of  the  period  of  responsi- 
bility might  be  of  benefit,  say  to  five  years — one  year  seems 
too  short. 

Regarding  sub-contracts,  the  general  contractor  should 
certainly  be  held  responsible  as  he  usually  selects  the  man 
and  neither  owner  nor  architect  will  object  to  a  responsible 
man  as  a  sub-contractor  instead  of  one  of  straw.  Other- 
wise separate  contracts  had  better  be  made. 

I  fancy  any  changes  which  may  be  proposed  to  the 
legislature  will  be  viewed  from  the  standpoint  of  the  public 
and  if  the  law  protects  the  public  it  may  be  hard  to  have 
it  altered. 

Yours   very  truly, 
J.   Rawson   Gardiner, 
Architect. 


Montreal,    December    31. 
Editor   Contract    Record, 

You  have  invited  a  brief  analytical  discussion  of  your 
editorial  article  of  December  22nd  with  regard  to  the  ten 
year  liability  of  contractors,  engineers  and  architects. 

It  might  perhaps  be  worth  noting  that  there  are  two 
ten-year  periods  involved  in  this  liability.  Under  Article 
1688  of  the  Code,  if,  within  ten  years  a  building  perish  in 
whole  or  in  part  from  a  defect  in  construction,  or  even 
from  the  unfavourable  nature  of  the  ground,  the  superin- 
tending architect  and  the  builder  are  jointly  and  severally 
liable.  There  is  also,  in  addition  to  this  ten  year  period 
within  which  the  liability  may  arise,  a  further  period  of  ten 
years  within  which  the  action  for  indemnity  must  be  taken. 
This  period  dates  from  the  loss  unless  the  defect  is  one 
which  is  only  gradually  revealed,  in  which  case  it  dates 
from  the  end  of  the  tenth  year  from  the  construction.  It 
may  also  be  noted  that  where  the  architect  does  not  super- 
intend the  work  he  is  only  liable  where  the  loss  was  occas- 
ioned through  defect  or  error  in  his  plans. 

The  rule  in  question  has  a  long  history  behind  it  and 
was  originally  brought  about  for  the  protection  of  the 
public  at  large.  In  its  application  as  between  the  owner 
and  the  contractor  and  architect,  the  principle  behind  it  is 
that  the  layman  must  put  himself  into  the  hands  of  the 
experts  on  such  questions  as  the  solidity  of  the  site  and  the 
efficiency  of  the  design,  the  workmanship  and  the  materials. 
Any  attempt  to  modify  the  law  would  have  to  meet  objec- 
tions raised   from   this  view. 

Your  main  suggestion  seems  to  be  that  the  statutory 
liability  should  be  replaced  by  such  contractual  liability  as 
may  be  agreed  upon.  From  the  point  of  view  of  the  owner 
this  would  certainly  be  objectionable.  The  contractors 
could  unite  upon  a  standard  form  which  might  stipulate 
against  every  kind  of  liability,  and  the  owner  would 
have    no    security    whatever   except    the    good    faith    of    the 


particular  contractor.  From  tin-  point  of  view  of  the  con- 
tracting profession,  on  the  other  hand,  the  man  who  made 
it  a  point  of  honor  not  to  build  upon  an  improper  site,  or 
witli  defective  materials,  whatever  the  owner  might  say, 
would  find  himself  in  precisely  the  position  that  In-  funis 
himself  in  to-day,  namely,  of  being  underbidden  by  the 
contractor  who  is  frilling  to  do  bad  work.  The  result  would 
seem  to  be  against  the  interests  either  of  the  public  or  the 
contracting  profession. 

The  other  alternative  directions  in  which  reform  might 
take  place  are,  firstly,  the  possible  lessening  of  the  period  of 
time  during  which  the  liability  may  arise,  or  the  time  within 
which  it  might  be  sued  upon,  and  perhaps  some  schem 
apportioning  the  respective  liabilities  of  the  architect  and 
the  contractor  towards   the   owner. 

With  regard  to  the  first,  it  would  seem  that  one  year 
would  be  an  insufficient  time  to  permit  of  any  check  on  the 
real  situation.  Dry  rot,  tor  instance,  might  be  inherent  in 
a  building  on  account  of  defective  timber  and  might  not 
declare  itself  for  a  couple  of  years  afterwards,  whil< 
full  effect  might   not  even   then   be  known. 

With  regard  to  the  possible  apportionment  of  res; 
bility  between  the  architect  and  the  builder,  it  might  lie 
possible  to  develop  Article  1869  of  the  Code  which  limit., 
the  architect's  liability  where  he  does  not  superintend  and 
to  make  each  party  liable  as  towards  the  owner  for  the 
consequences  of  his  own   work. 

Suggestion   along  this   line   would   have   to   be   ver> 
fully   thought   out.     My    main    point   is   that    the    subs  til 
of  a  contractual  for  a  legal  liability  would  not   seem  to  meet 
the  undoubted  difficulties  raised  by  your  article. 

Yours  very   truly. 
\V.    F.   Chipman.    K.C..    Barrister. 


Montreal,  December 
Editor  Contract   Record, 

I  have  read  with  interest  your  article  in  the  Contract 
Record  of  December  22nd  relative  to  the  securing  of  an 
amendment  to  the  Civil  Code,  dividing  the  responsibility  of 
the  architect,   engineer  and  builder. 

The  architectural  profession  welcome  any  effort  on  the 
part  of  the  builder  in  approaching  the  Government  to  ask  an 
amendment  to  a  law  which  has  outgrown  its  usefulness. 

Committees  should  be  appointed  by  the  several  Assoc- 
iations to  thoroughly  study  this  question  and  show  why 
the  law  works  an  injustice,  and  in  suggesting  an  amendment 
show  the  reasons  why  it  will  be  fair  to  all  concerned. 

Yours  truly, 
.  David    R.    Brown. 

Architect. 

*      *     * 

Toronto,   Dec.   31. 
Editor    Contract    Record, 

Your  letter  of  the  22nd.,  enclosing  copy  of  an  article, 
relating  to  the  Quebec  ten-year  liability  clause,  has  just  been 
received.  I  had  already  noticed  the  article  in  the  Contract 
Record,  and  although  our  Montreal  office  has  been  dis- 
continued, I  am  in  hearty  sympathy  with  the  efforts  you 
are  making  to  have  this  clause  altered.  The  ten-year  liabil- 
ity clause  is  one  of  several  in  the  Civil  Code  of  the  Province 
of  Quebec  which  no  longer  fit  conditions.  I  am  not  in  a 
position  to  express  an  opinion  as  to  the  justness  when  the 
clause  was  originally  conceived.  Architects,  engineers  and 
contractors  who  are  desirous  of  erecting  properly  designed 
and  well  constructed  buildings  have  nothing  to  fear  were  it 
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not  for  the  unfair  competition  of  unscrupulous  competitors 
and  the  attitude  of  some  owners.  The  ten-year  liability 
clause  can  be  evaded  by  the  one  and  used  as  a  club  by  the 
other.  I  am  most  certainly  in  favor  of  the  repeal  of  this 
clause  and  the  insertion,  in  each  contract,  of  a  clause  defin- 
itely  fixing   the   extent   of  a   contractor's   liability. 

Yours  very  truly, 
H.    R.    Dowswell, 
of  Dowswell  and  Dolphin,  Architects. 


Montreal,    December    2.'!. 
Editor,   Contract   Record, 

The.  article  published  in  the  Contract  Record  01  Dec. 
22nd,  is  certainly  drawing  a  line  on  unfair  treatment  which 
the  genera]  contractors  suffer  with  this  ten-year  guarantee. 
After  lowering  his  tender  to  obtain  the  contract,  lie  has 
also  to  support  a  burden  of  responsibility  for  the  owner  and 
the  architect  who  supervises  and  specifies  for  work  done 
and  material  used  in  connection  with  which  the  contractor's 
opinion  and  experience  is  not  taken  into  consideration. 
We  greatly  approve  your  stand  in  the  matter. 

Yours  truly, 
The    Rancourt    Construction    Co.,    Ltd. 


evitable  delects,  endorses  the  act  in  its  broad  principles 
and  outlines." 

A  number  of  meetings  of  members  of  the  profession 
:n  various  parts  of  the  province  are  to  be  held  to  con- 
sider the  proposed  bill, 


Toronto    Engineers   Approve    Proposed 
Legislation  Bill 

WITH  the  object  in  view  of  considering  sug- 
gested legislation  which  will  give  engineering 
in  Ontario  full  professional  status,  and  to 
put  the  profession  on  a  similar  footing  to 
that  of  medical  men  and  lawyers,  a  well-attended  meet- 
ing of  the  Toronto  Branch  of  the  Engineering  Insti- 
tute of  Canada  was  held  at  the  Engineers'  Club  last 
Thursday,  with  Mr.  R.  0.  Wynne-Roberts  in  the  chair. 
The  report  of  the  Advisory  Conference  Committee, 
which  has  been  considering  the  question,  as  well  as 
the  draft  bill,  was  before  the  meeting,  and  the  pro- 
posals met  with  enthusiastic  support  from  a  number  of 
speakers. 

On  the  motion  of  Professor  Gillespie,  seconded  by 
(apt.  Dallyn,  the  following  resolution  was  unani- 
mously adooted:  "That  the  Toronto  Branch  of  the  En- 
gineering Institute  of  Canada,  after  a  careful  "  con- 
sideration of  the  text  of  the  proposed  act  respecting 
professional  engineers,  while  recognizing  minor  and  in- 


Montreal  Property   Owners  to  Pay 
for  Paving 

THE  policy  of  the  Administrative  Commission  of 
Montreal  in  regard  to  paving,  by  which  the 
proprietors  are  called  upon  to  pay  for  the  work 
done,  and  which  has  been  strongly  opposed  by  a 
section  of  the  aldermen  every  season,  was  endorsed  by 
the  Charter  Commission  committee  on  general  admin- 
istration yesterday  afternoon.  Under  the  law  as  it  exists 
now.  according  to  statements  made  at  the  meeting, 
the  commission  could  exercise  discretion  as  to  whether 
the  proprietors  should  be  called  upon  to  bear  the  cost 
or  not,  but  on  the  proposal  of  Mr.  Evans  it  was  decided 
to  restore  the  old  paving  law  of  1913  which  declares 
that  the  whole  cost  of  the  paving-  of  any  street,  lane. 
highway,  square  or  public  place,  including  the  inter- 
section of  lanes,  shall  be  borne  by  the  proprietors  of 
immoveables  situate  thereon,  with  the  exception  of 
the  intersection  of  streets,  which  shall  be  paid  by  the 
city  out  of  the  loan  fund. 

The  only  exception  made  to  this  law  by  the  com- 
mittee was  that  when  less  than  fifty  per  cent,  of  the 
lots  are  built  upon,  the  proprietors  Of  a  street  may,  by 
a  majority,  oppose  the  paving  of  the  street  by  a  peti- 
tion to  the  City  Council  within  sixty  days  of  the  mak- 
ing of  the  proposal  to  pave  it. 

Some  discussion  arose  regarding  the  question  of 
tendering,  and  it  was  decided  that  the  general  man- 
ager should  prepare  all  plans  and  specifications  for 
tenders,  and  .after  a  tender  has  been  accepted  by  the 
City  Council,  shall  award  the  contract  to  the  success- 
ful tenderer  and  see  that  it  is  faithfully  carried  out. 
There  must  be  a  delay  of  eight  days  between  advertis- 
ing for  tenders  and  the  opening  of  the  tenders  re- 
ceived by  the  manager. 

The  committee  also  decided  that  there  should  be 
established  a  purchasing  and  sales  commission  com- 
posed of  not  more  than  three  members  appointed  bv 
the  City  Council,  who  shall  fix  their  remuneration  and 
enact  all  the  by-laws  necesary  for  the  operation  of  the 
commission. 


Attention,  Eastern  Delegates  to  the  Construction  Conference! 


Arrangements  are  being  made  so  that  all  Eastern 
Delegates  attending  the  Conference  of  Canadian  Build- 
ing and  Construction  Industries  in  Winnipeg  on  Jan- 
uary 19th  to  21st,  may  till  travel  together.  The  plan 
is  to  leave  Toronto  on  Sunday  evening,  January  16th 
by  the  Canadian  Pacific  Railway  at  6.35  P.M.  The 
London  and  Windsor  delegates  will  join  the  special 
cars  at   their  respective  stations. 

Train  arrives  in  Chicago  following  morning  at 
eight  a.m.  In  order  that  the  delegates  may  have  as 
much  pleasure  as  possible- out  of  the  trip,  the  whole 
day,  Monday,  will  be  spent  in  Chicago.  Probablv  a 
theatre  party  will  be  arranged  for  the  evening.  The 
train  leaves  Chicago  Tuesday  morning  at  1.30  a.m. 
but  delegates  mav,  of  course,  board  the  train  tit  a  reas- 


onable hour  before  that  time.  Arriving  at  St.  Paul  on 
Tuesday  afternoon  tit  four  p.m.,  one  hour  is  spent  in 
that  city.  Train  arrives  in  Winnipeg  on  Wednesday 
the  19th  at  M5  a.m..  in  time  for  the  opening  of  the 
Convention. 

Present  indications  are  that  sufficient  delegatt 
assured  from  Eastern  points  to  permit  the  reservation 
of  at  least  two  special  pullman  cars.  Intending  del- 
egates are  requested  to  communicate  with  Mr.  Martine 
Lindsay,  c/o  Soecification  Data,  Limited.  403  Domin- 
ion Bank  Building.  Toronto,  who  has  charge  of  all 
transport  arrangements.  Mr.  Lindsay  will  supply  any 
information  desired  regarding  transportation,  cost.  etc.. 
and  will  look  after  the  reservation  for  each  delegate. 
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The  Construction  Conference,  Winnipeg 
January  19,  20  and  21 


Arrangements  are  being  rapidly  completed  for  the 
coming  Conference  of  the  Association  of  Canadian 
3uilding  and  Construction  Industries.  As  previously 
announced,  the  sessions  will  be  held  in  the  Fort  Garry 
Hotel,  Winnipeg,  January  19th  to  21st,  and  special 
reservations  can  be  made  by  the  delegates.  The  rates 
for  rooms  are:  Single  rooms,  without  bath,  $3.00; 
with    bath,    $4.50;    double    rooms,    without    bath    $4.50 


Mr.   J.    P.   Anglin,   president,   A. C. B.C. I. 

and  up;  with  bath  $6.00  and  up.  Rooms  should  be 
secured  at  once  by  applying  to  the  Secretary  of  the 
Association,  Mr.   Reilly. 

The  delegates  from  points  in  Ontario  and  east  of 
Toronto  are  asked  to  meet  in  Toronto  on  the  16th. 
They  will  then  leave  via  C.P.R.  at  6.35  p,m,  in  a  special 
car,  for  Chicago,  St.  Paul  and  Winnipeg.  The  arrange- 
ments are,  that  Monday  the  17th,  will  be  spent  in 
Chicago,  and  it  is  hoped  that  while  there  an  oppor- 
tunity may  be  given  of  seeing  some  of  the  larger 
construction  work  and  meeting  some  of  the  prominent 
men  in  the  construction  industries. 

By  arrangement  with  the  Canadian  Passenger  As- 
sociation, convention  rates  have  been  secured.  This 
means  that  if  100  or  more  delegates  attend  the  Con- 
ference, with  standard  railway  certificate,  return  fare 
will  be  issued  at  three-fifths  of  single  fare.  Each 
delegate  is  therefore  requested  when  purchasing  his 
ticket,  to  buy  a  single  ticket,  securing  at  the  same  time 
the  standard  certificate  which  will  be  validated  at 
the   Conference.     This  is  important   in   order   to   have 


our  arrangements  complete  and  to  secure  the  con- 
vention rate. 

The  program  of  the  Conference  promises  to  be  a 
most  interesting  one.  The  luncheons,  which  have  been 
such  a  feature  of  past  conferences,  will  be  held  on  the 
three  days.  Mr.  E.  Parnell,  who  is  the  principal 
speaker  on  Wednesday,  the  19th,  is  the  mayor-elect 
of  Winnipeg  and  president  of  the  Board  of  Trade. 
He  has  been  very  much  interested  in  the  development 
of  the  Builders'  Exchange  in  Winnipeg,  and  has  re- 
cently won  a  hard  campaign  as  a  candidate  of  the 
Citizens'  Committee.  On  Thursday  the  20th,  the  spec- 
ial speaker  at  the  luncheon  will  be  Mr.  Isaac  Pitblado, 
one  of  Winnipeg's  most  prominent  lawyers,  and  who 
has,  by  his  fairness  in  various  questions  that  have 
arisen  regarding  labor,  made  himself  acceptable  to 
both  sides  in  several  disputes. 

On  the  21st  it  is  hoped  to  have  Premier  Norris  and 
Lieut.-Governor   Aikens  speak. 

One  of  the  features  of  the  work  of  the  Winnipeg 
Exchange  each  winter,  has  been  the  conducting  of  a 
Bon  Spiel,  and  the  secretary,  Mr.  A.  E.  Godsmark,  has 
in  the  past  couple  of  years,  run  them  off  very  suc- 
cessfully, getting  all  the  members  to  take  part.  This 
year  the  matches  will  commence  on  the  17th  and  18th, 
and  the  semi-finals  and  finals  will  be  played  on  Thurs- 
day, the  20th,  in  the  afternoon.     The   Conference   will 


Mr.  J.  C.   Reilly,  general  secretary,  AC. B.C. I. 

adjourn  to  the  Granite  Rink  to  view  these  matches, 
which  promise  to  be  of  exciting  interest.  There  will 
also  be  4  sets  of  ice  open  for  matches  between  visitors 
and  local  teams,  and  as  the  Granite  Rink  is  one  of  the 
finest  in  the  world'  (the  Winnipeggers  say  the  finest), 
the   rivalry   ought   to   be   very   keen   and  the   matches 
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good.  The  evening  of  Thursday,  the  20th,  has  been 
left  open  for  individual  entertainment. 

The  Conference  will  give  a  splendid  opportunity 
as  a  meeting  place  of  the  eastern  contractors  and  sup- 
plymen  and  their  friends  in  the  West.  The  time  is 
opportune  for  the  discussion  of  many  serious  questions 
in  the  industry.  We  are  facing  new  conditions  in 
1921  and  we  should  know  what  is  the  general  opinion 
of  the  members  of  our  industry  on  these  vital  issues. 

The  complete  program  is  as  follows; 

Wednesday,  January  19th 
10:00  A.M.  Opening  of  Conference.     Registration. 
Secretary's  Annual  Report. 
Treasurer's  Annual  Report. 
Appointment  of  Conference  Committees. 
Questions  to  be  suggested  for  discussion. 
1 :00  P.M.  Luncheon.     Addresses  by  E.  Parnell,  Mayor 


Mr.   J.    B.    Carswell,    1st   vice-president,   A. C. B.C. I. 

of   Winnipeg,   and    Pres.    Board    of   Trade, 

and  by   W.    H.   Carter,   ex-Pres.   Board   of 

Trade. 
2:30  P.M.  General   session. 

President's  address. 

Reports    of    standing    committees,    Labor. 

Standard  Practices,  etc. 

Appointment  of  new  committees. 
5:00  P.M.  Organization  meetings  of  committees. 
6:00  P.M.  Meeting  of  National  Council. 
8:00  P.M.  Meetings   of   sections,   general   contractors, 

-trade   contractors   and   supply-men. 

.Thursday,  January  20th. 
9:30  A.M.  Reports. 

Discussion   of  business   outlook. 
Address  by  prominent  authority. 
Short  talks  by  National  Council  members. 
12:15  P.M.  Luncheon.  Address  by  Isaac  Pitblado,  K.C. 
Greetings  from  allied  organizations. 
1 :30  P.M.  Bonspiol.      Semi-finals    and    finals    of    1jhe 
(Sharp!)    Winnipeg      Exchange.        Bonspiel    will    be 


Mr.    Jas.    Mackie,   2nd    vice-president,    AC. B.C. I. 

played  at  Granite  Rink;  also  four  sheets  of 
ice  will  be  open  for  matches  between  visit- 
ors and  local  teams. 
8:00  P.M.  Evening  free   for  individual   entertainment. 
Committees. 

Friday,  January  21st. 

9:30  A.M.  General   Session.     Suggestions. 

Reports  of  committees. 
1:00  P.M.  Luncheon.     Speeches    by    Premier    Ndrris, 

Lieut.-Gov.    Aikens,    and    Mr.    C.     Oxton, 

Department  of  Public  Works. 
2:30  P.M.  Report  of  nominating  committee. 

Election  of  officers. 

General   business. 
5:00  P.M.  New  National  Council  meeting. 


Mr.  Geo.  A.  Crain.  honorary  treasurer.  A. C. B.C. I 
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The  National  Joint  Industrial  Board  of  the  Building 
and  Allied  Trades  Recommends  to  the  Government 

$250,000,000    Housing   Loan 

Board  Also  Makes  Proposals  to    Improve  Apprenticeship  System  in  the 

Construction  Industry,  Advising  Formation  of  a  National 

Apprenticeship  Council  and  Local  Councils 


THE  subjects  of  a  very  large  federal  loan  for 
housing  purposes,  an  apprenticeship  system, 
and  data  on  the  cost  of  living  were  discussed  at 
a  meeting  of  the  National  Joint  Industrial  Board 
of  the  building  and  allied  trades  held  on  January  3rd 
in  the  Builders'  Exchange,  Montreal.  At  the  meeting 
representing  the  building  and  construction  industries 
were:  Messrs.  F.  W.  Dakin,  of  Sherbrooke;  K.  D. 
Church,  Montreal;  R.  Fuller,  Toronto;  J.  P.  Anglin, 
Montreal,  and  John  Grieve,  Montreal.  The  represen- 
tatives of  the  Building  Trades  locals  of  the  Interna- 
tional Union  present  were :  Messrs.  Thomas  Izzard. 
representing  the  bricklayers ;  Jos.  P.  Hunter,  repre- 
senting the  painters ;  E.  Ingles,  representing  the  elec- 
tricians; J.  H.  Kennedy,  representing  the  sheet  metal 
workers ;  Art.  Martel.  representing  the  carpenters, 
and  John  W.  Bruce,  representing  the  plumbers  and 
steamfitters.  Mr.  E.  McG.  Quirk,  of  the  Department 
•  if  Labor,  Ottawa,  presided,  and  at  the  request  of  the 
department  Mr.  David  K.  Trotter  acted  as  secretary. 

The  subject  of  housing  was  introduced  by  Mr.  J. 
I'.  Anglin,  the  object  being  to  provide  houses  and  em- 
ployment for  the  workers  of  Canada.  The  scheme  a? 
adopted  will  be  sent  to  the  Minister  of  Labor.  Its 
essential  features  are : 

$250,000,000  Loan  Recommended. 

That  the  Federal  Government  float  a  loan  of  $250,- 
000,000  to  be  known  as  a  housing  loan,  and  the  pro- 
ceeds to  be  used  entirely  for  the  purpose  of  building 
homes,  and  provision  to  be  made  so  that  anyone  pur- 
chasing housing  loan  bonds  could  apply  them  as  part 
payment  of  a  home; 

That  there  shall  be  established  a  Federal  Housing 
Hoard  appointed  by  the  government,  such  board  to  in- 
clude representatives  of  the  workers. 

That  the  Federal  Housing  Board  shall  have  power 
to  exercise  authority  as  the  agents  of  the  Federal  Gov- 
ernment in  matters  pertaining  to  the  making  of  a  grant 
through  loaning  companies  for  the  purpose  of  building 
homes,  and  that  they  shall  also  have  power  tp  make 
investigations  and  recommendations  for  the  appro- 
priation of  money ; 

That  for  the  successful  operation  and  satisfactory 
application  of  the  loan,  the  Federal  Housing  Board 
shall  make  arrangements  with  existing  well  established 
loan  companies  in  the  various  centres  throughout  Can- 
ada for  the  recention  of  applications,  the  placing  of 
mortgages,  and  the  repayment  of  same; 

That  all  loans  shall  be  lor  a  period  of  30  years  or 
less;  and  shall  not  exceed  85  per  cent,  of  the  value  of 
the  house  and  land ;  and  shall  be  repayable  monthly, 
both  as  to  principal  and  interest,  and  at  a  rate  of  in- 
terest such  as  charged  on  loans  for  the  building  of 
public  highways; 


That  necessary  legislation  should  be  enacted  in 
prevent  speculation  or  any  undue  measure  of  exploita- 
tion in  land,  houses  or  materials. 

The  same  resolution  outlines  that,  as  the  two  pur- 
poses of  the  proposed  housing  law  are  to  provide 
homes  and  to  provide  labor,  regulations  should 
permit  a  worker  to  build  with  his  own  labor,  if  de- 
sired, and  also  that  a  special  effort  should  be  made  to 
encourage  owners  to  build  on  their  own  individual 
lots,  and  that  the  total  value  of  an  individual  home  or 
dwelling  on  which  a  loan  is  made  should  not  exceed 
$10,000,  and  the  construction  of  duplex  homes  or  three 
flat  properties  should  also  be  permitted. 

Apprenticeship  Proposals. 

The  scheme  for  apprenticeship  was  introduced  by 
Mr.  J.  W.  Bruce,  its  main  features  as  adopted  being: 

The  establishment  of  ;<  National  Apprenticeship 
Council  of  the  building  industry,  charged  with  ad- 
visory and  supervisory  functions; 

This  council  to  consist  of  one  employer  from 
branch  of  the   building  trade,  one  journeyman    from 
each  branch  of  the  building  trade,  two  architects  and 
two  industrial  engineers ; 

Local  councils  to  be  formed  under  the  authoritj 
the  National  Council,  with  power  to  carry  out  it-  rules 
and  objects;    ' 

The  National  Council  to  issue  forms  of  indenture 
for  each  trade,  the  boys  to  be  apprenticed  to  the  em- 
ployer, who  shall  engage  to  give  the  apprentice  tin- 
fullest  opportunity  of  efficiently  learning  his  trade  in 
all  its  branches  in  the  workshop,  on  the  job,  and  by 
attendance  at  suitable  technical  classes  ; 

All  complaints  or  disputes  between  employers  and 
apprentices  which  cannot  be  settled  between  the  par- 
ties in  regard  to  conditions  of  work,  discipline  or 
wages  to  be  referred  to  the  local  council,  whose  de- 
cision shall  be  binding  on  both  parties,  subject  to  ap- 
peal to  the  National  Council. 

These  proposals,  as  outlined,  were  adopted  on  mo- 
tion of  Mr.  Thos.  Izzard,  representing  the  bricklayers, 
seconded  by  Mr.  K.  D.  Church. 

Mr.  Bruce,  in  speaking  on  his  proposition,  said 
that  in  any  apprenticeship  plan,  due  regard  woulH 
have  to  be  made"  for  the  climatic  conditions  existing, 
and  the  seasonal  nature  of  the  industry.  Care  would 
also  have  to  be  taken,  said  he.  not  to  overload  any  one 
industry  with  apprentices  which  the  future  demands 
of  the  trade  could,  not  absorb,  and  protection  must 
be  assured  to  the  interests  of  all  concerned. 

The  meeting  unanimously  resolved  to  recommend 
to  all  concerned  that  in  order  to  afford  employment  to 
as  great  a  number  of  workers  as  possible,  the   work- 
should  be  split  up  among  as   many   workers 
sible  bv  means  of  a   short   time  dav,   with   the   added 
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stipulation  providing  that  such  a  system  did  aot  de- 
stroy efficiency,  the  idea  being  to  give  as  many  men 
as  possible  sonie  work  during  present  conditions. 

Discussion  on  Cost  of  Living. 

The  cost  of  living  figures  published  by  the  Cana- 
dian Department  of  Labor  in  the  "Labor  Gazette" 
were  criticized  by  the  labor  representatives  as  not  be- 
ing  as  representative  as  those  furnished  by  the  Labor 
Department  of  the   United  States  for  that  country. 

Mr.  Art.  Martel.  representing  the  carpenters,  pre- 
sented labor's  case.  It  was  urged  by  him  and  other 
labor  men  that  the  statistics  furnished  by  the  Depart- 
ment of  Labor  should  be  at  least  as  complete  as  the 
American  figures.  It  was  pointed  out  by  these  speak- 
ers that  the  American  figures  indicated  even  the  cost 
of  hair  pins  to  be  used  in  a  family,  and  the  length  of 
time  for  which  a  kimona  would  prove  serviceable. 

Mr.  E.  Ingles,  representing  the  electricians'  union, 


favored  the  establishment  of  a  schedule  giving  quanti- 
ties rather  than  costs,  as  the  latter  fluctuated  from  time 
to  time,  and  in  various  districts,  and  could  easily  be 
ducked  by  the  prices  that  prevailed  at  any  time  and 
place. 

Mr.  K.  I  J.  Church,  one  of  the  employers  at  the  con- 
ference, stated  that  he  considered  that  the  statistics 
furnished  by  the  Dominion  Labor  Department  were 
complete  enough  for  all  reasonable  purposes,  and  en- 
abled interested  persons  to  note  the  percentage  in- 
crease in  the  cost  of  living.  Wages  in  the  building 
trades,  said  Mr.  Church,  had  fairly  well  responded  to 
this  increase. 

The  decision  finally  reached  was  that  the  commit- 
tee on  statistics  of  living  costs  in  Canada  should  con- 
tinue in  office  and  gather  what  information  they  could 
secure  from  the  members  of  the  National  Board.  This 
committee  is  composed  of  Messrs.  Quirk,  Church  and 
Martel. 


The  Advisory  Conference  Committee,  Representing  Civil,    Mech- 
anical,   Electrical    and    Mining    Engineers,    Formed    to    Consider 

Engineering  Legislation  for  Ont. 


Have  Drawn  up  Draft  Bill,  Which  is  Now   Being   Considered    by 
the  Organizations  Concerned  Prior  to  Its  Presentation  Be- 
fore the  Ontario  Legislature    for    Enactment 


A 


T  the  forthcoming  session  of  the  Ontario  Leg- 
islature, the  engineers  of  the  province  will  en- 
deavor to  secure  legislation.  The  draft  act 
is  already  in  shape,  having  been  finally  formu- 
lated by  the  Advisory  Conference  Committee  on  Eng- 
ineering Legislation.  This  Committee  was  organized  to 
consider  the  question  of  Engineering  Legislation  for 
the  Province  of  Ontario.  At  the  time  of  formation  it 
was  understood  that  the  function  of  the  Committee 
was  advisory  only,  and  that  it  should  report  back  to 
the  constituent  bodies. 

The  Committee  was  formed  of  the  following  mem- 
bers, who  were  appointed  to  it.  by  the  organizations 
indicated:  Engineering  Institute  of  Canada  (Ontario 
Provincial  Division),  J.  B.  Challies  and  Willis  Chin- 
man;  Canadian  Mining  Institute.  Clifford  E.  Smith 
and  James  McEvoy ;  American  Institute  of  Electrical 
Engineers  (Toronto  Section).  !•'.  R.  Ewart  and  R.  R. 
Stevenson  ;  American  Society  of  Mechanical  Engine- 
ers (Ontario  Section),  C.  B.  Hamilton  and  Prof.  R.  W. 
Angus;  Canadian  Institute  of  Chemistry;  Prof.  J. 
Watson  Bain  and  E.  R.  Ardagh  ;  Ontario  Association 
of  Architects,  J.  I'.  Hynes  and  Forsey  Page ;  Associa- 
tion of  Ontario  Land  Surveyors.  T.  1).  LeMay  and  Col. 
A.  Van  Nostrand. 

At  the  first  meeting  of  the  committee  the  following 
officers  were  elected:  Chairman,  Clifford  E.  Smith; 
vice-chairman,     Willis     Chipman ;     secretary.     F.   R. 

Ewart, 

Eight  meetings  of  the  committee  were  held  on 
March  12  and  27,  April  19  and  24.  July  19,  October  9, 
November  26  and  December  8,  1920.  In  addition  to 
these  there  were  many  sub-committee  meetings  on 
drafting  of  the  proposed  bill.  The  bill  was  passed 
through  six  draftings  before  reaching  the  present  form. 


It  will  be  seen  from  this  that  the  work  of  the  Com- 
mittee  has  been  thorough,  and  all  points  have  been 
fully  considered  and  discussed.  While  the  bill  may 
not  be  perfect,  it  should  not  be  at  fault  in  any  serious 
point  of  principle. 

Architects  Withdraw 

Towards  the  conclusion  of  the  work,  the  Ontario 
Association  of  Architects  withdrew  from  the  scope  of 
the  bill,  as  they  reached  the  conclusion  that  their 
interests  would  be  better  served  by  securing  independ- 
ent legislation. 

The  main  features  of  the  bill  are  as  follows: 

1.  It  follows  closely  along  the  lines  of  legislation 
already  enacted  in  the  Provinces  of  British  Columbia. 
Alberta,  Manitoba.  Quebec.  New  Brunswick  and  Nova 
Scotia.  For  this  reason  reciprocal  privileges  between 
these  provinces  and  our  own  should  be  much  easier 
than  if  our  legislation  were  on  radically  different  lines. 

2.  It  places  the  control  of  engineering  in  the 
hands  of  the  profession  itself,  thereby  avoiding  con- 
trol by  Government  officials  who  may  lack  full  under- 
standing of  our  diversified  needs. 

3.  The  Government  will  have  a  share  in  choosing 
the  personnel  of  the  Council,  thus  providing  a  guar- 
antee that  the  Council  cannot  be  controlled  by  any 
particular  group. 

4.  The  different  branches  of  engineering  are  given 
equal  representation,  so  that  no  one  branch  can  gain 
control. 

5.  The  branches  are  made  partially  autonomous. 
so  that  their  regulations  may  vary  from  one  another 
in  matters  requiring  such  variation.  At  the  same  time 
the  Council  has  power  to  prevent  these  variations  be- 
coming too  extreme. 

6.  The  legislation  is  intended  to  cover  engineering 
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only.  Technical  trades  and  similar  occupation  cannot 
be  brought  within  its  scope.  It  is  only  by  remaining 
distinct  from  these  that  engineering  can  attain  full 
professional  status. 

7.  Provisions  for  registration  of  present  practic- 
ing engineers  are  made  reasonably  broad,  so  that  no- 
body with  fair  pretentions  will  be  debarred  from  his 
present  livelihood. 

The  Committee  feels  that  these  features  should 
prove  acceptable  to  every  professional  engineer  in 
Ontario.  Other  styles  of  legislation  may  have  points 
in  their  favor,  but  the  above  considerations  were  con- 
sidered to  be  of  more  importance. 

The  Committee  hopes  that  every  engineer  will  con- 
sider the  draft  bill  from  the  standpoint  of  broad,  gen- 
eral principles,  and  lend  his  hearty  support  to  it,  if 
found  satisfactory  in  this  regard.  It  will  never  be 
possible  to  get  every  minor  detail  adjusted  to  the  full 
satisfaction  of  all  concerned.  To  give  consideration 
and  effect  to  all  the  petty  amendments  and  alterations 
which  might  be  proposed,  would  effectively  prevent  the 
matter  ever  being  brought  to  an  issue. 

The  draft  bill  follows: 

"An  Act  Respecting  Professional  Engineers" 

His  Majesty,  by  and  with  the  advice  and  consent  of 
the  Legislative  Assembly  of  the  Province  of  Ontario, 
enacts  as  follows : 

Short  Title 

1.  This  act  may  be  cited  as  the  ''Professional  En- 
gineers' Act." 

Interpretation 

2.  In  this  act.  unless  the  context  otherwise  re- 
quires, the  expression — 

(a)  "The  Association"  means  the  Association  of 
Professional  Engineers  of  the  Province  of  Ontario. 

(b)  "Council"  means  the  Executive  Council  of  the 
Association. 

(c)  "Member"  means  a  Registered  Member  of  the 
Association. 

(d)  "President"  means  the  President  of  the  As- 
sociation. 

(e)  "Vice-President"  means  the  Vice-President  of 
the  Association. 

(f)  "Registrar"  means  the  Registrar  of  the  Associ- 
ation. 

(g)  "Secretary"  means  the  Secretary  or  Secretary- 
Treasurer  of  the  Association. 

(h)  "Board"  Means  the  Board  of  Examiners  of 
the  Association. 

(i)  "Registered"  means  that  an  Engineer  has  been 
admitted  to  membership  in  the  Association  and  that 
his  name  has  been  enrolled  in  the  Register;  and  "Cer- 
tificate of  Registration"  means  the  official  certificate 
under  the  seal  of  the  Association  evidencing  the  same. 

(j)  "Licensed"  means  that  permission  has  been 
granted  by  the  Council  to  a  non-resident  professional 
engineer  to  practice  temporarily  without  being  reg- 
istered, and  "License"  means  the  official  certificate  un- 
der the  seal  of  the  Association  evidencing  such  per- 
mission. 

(k)  "Professional  Engineering"  means  the  advis- 
ing on,  the  reporting  on,  the  designing  of,  the  super- 
vising of  the  construction  of,  the  appraisal  of:  All 
public  utilities,  industrial  works,  railways,  tramways, 
bridges,  tunnels,  highways,  roads,  canals,  harbor 
works,  harbors,  light  houses,  river  improvements,  wet 
docks,  dry  docks,  floating  docks,  dredges,  cranes, 
drainage  works,  irrigation  works,  water  works,  water 
purification  plants,  sewerage  works,  sewage  disposal 


works,  incinerators,  hydraulic  works,  power  transmis- 
sion, steel,  concrete  and  reinforced  concrete  structures, 
electric  lighting  systems,  electric  power  plants,  electric 
machinery,  electric  apparatus,  telephone  systems,  tele- 
graph systems,  cables,  wireless  plant,  mineral  prop- 
erty, mining  machinery,  mining  development,  mining 
operations,  gas  and  oil  development,  smelters,  re- 
fineries, metallurgical  machinery,  and  equipment  and 
apparatus  for  carrying  out  such  operations,  machinery, 
steam  engines,  hydraulic  turbines,  pumps,  internal 
combustion  engines  and  other  mechanical  structures, 
chemical  and  metallurgical  machinery,  apparatus,  and 
processes,  aeroplanes,  air  ships,  and  all  other  en- 
gineering works. 

The  execution  by  a  contractor  or  his  assistants 
of  work  designed  by  a  Professional  Engineer,  or  the 
direction  of  work  as  otherwise  defined  in  this  clause 
by  a  superintendent  of  construction,  or  superintend- 
ent of  maintenance,  or  their  subordinates,  when  work- 
ing from  designs,  or  upon  advice  of  a  Professional 
Engineer,  shall  not  be  deemed  to  be  the  practice  of 
Professional  Engineering  within  the  meaning  of  the 
Act. 

The  Association 

3.  (a)  All  persons  Registered  as  Professional 
Engineers,  under  the  provisions  of  this  Act  shall  con- 
stitute the  "Association  of  Professional   Engineei 

the  Province  of  Ontario"  and  shall  be  a  body  politic 
and  corporate,  with  perpetual  succession  and  a  com- 
mon seal. 

(b)  The  head  office  of  the  Association   shall 
at  the  City  of  Toronto,   Province  of  Ontario. 

(c)  The  Association  shall  have  power  to  acquire 
and  hold  real  or  personal  property  not  producinj 
any  time  an  annual  income  in  excess  of  $10,000.  an 
alienate,  mortgage,  lease,  or  otherwise  dispose  of  such 
property  or  any  part  thereof  as  occasion  may  require. 

(d)  All  fees  and  fines  and  penalties  receivable 
and  recoverable  under  this  Act  shall  belong  to  the 
Association. 

By-Laws 

4.  The  Association  may  pass  by-laws  not  in- 
consistent with  the  provisions  of  thi>  Act  for:  (a) 
The  election  of  "Council";  (b)  the  government  and 
discipline  of  the  members;  (c)  the  management  of  its 
property;  (d)  the  appointment  of  such  officers  as  may 
be  necessary  for  carrying  out  the  purposes  of  the 
Association;  (e)  the  maintenance  of  the  Association 
by  levying  and  collecting  the  necessary  fee  from  each 
member  and  licensee,  which  fee  shall  not  exceed  $10 
per  annum  ;  (f)  the  admission  of  candidates  to  prac- 
tice; (g)  the  keeping  of  the  "Register";  (hi  fixing 
dates  and  places  of  meetings  of  the  "Association";  (i) 
all  such  other  purposes  as  may  be  deemed  necessary  or 
convenient  for  the  management  of  the  Association, 
or  the  conduct  of  its  business. 

5.  No  by-law  of  the  Association  or  amendment 
thereto  shall  be  valid  or  take  effect  until  approved 
by  the  Lieutenant-Governor-in-Council. 

Classification 

6.  (a)  For  purposes  of  representation  upon  the 
Council  and  for  Registration,  and  for  such  purposes 
only  as  are  hereinafter  set  out,  membership  of  the 
Association  shall  be  divided  into  the  following 
branches:  civil  engineers,  mechanical  engineers,  chem- 
ical engineers,  electrical  engineers,  mining  engineers. 

(b)  Each  member  admitted  to  the  Association 
may  register  in  all  Branches,  for  which  he  can  submit 
credentials  satisfactory     to  the     authority  governing 
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admission  to  each  of  such  Branches,  lie  shall,  how- 
ever, vote  in  only  one  such  Branch  according  to  his 
own  selection,  but  may  transfer  his  vote  to  some 
other  Branch,  in  which  he  is  registered,  upon  the  ap- 
proval of  the  Council. 

7.  Additional  branches  may  be  established  by  the 
Lieuteriant-Governor-in-Council  upon  the  petition  of 
not  less  than  100  Registered  Members  of  the  Associ- 
ation, provided  such  petition  be  approved  by  the 
"Council,"  or  upon  petition  of  200  members  of  the 
Association  if  such  approval  be  not  obtained. 

Administration 

8.  (a)  The  Council  shall  consist  of  a  President, 
a  Vice-President,  an  immediate  Past  President,  and 
three  Councillors  from  each  branch  of  the  Association, 
all  of  whom  shall  be  Registered  Members  of  the  As- 
sociation. 

(b)  The  President  shall  be  elected  annually  by 
vote  of  members  and  shall  hold  office  until  his  suc- 
cessor is  elected.  He  shall  act  as  presiding  officer 
at  the  meetings  of  the  Council  and  of  the  Association, 
voting  only  when  the  votes  are  evenly  divided.  On 
his  retirement  he  shall  hold  office  as  Councillor  for 
the  next  year  succeeding. 

(c)  The  Vice-President  shall  be  elected  annually 
by  vote  of  members,  and  shall  have  all  the  powers  of 
the  I 'resident  during  tbe  absence  of  the  latter. 

(d)  Two  Councillors  shall  be  elected  annually 
from  each  branch  of  the  Association  by  the  vote  of 
the  registered  members  in  such  branch,  and  one 
Councillor  from  each  Branch  shall  be  appointed  by 
the  Lieutenant-Governor-in-Council. 

(e)  The  Council  shall  appoint  a  Registrar  and  a 
Secretary  who  shall  hold  office  during  the  pleasure 
of  the  Council. 

9.  (a)  The  Members  of  tbe  Council  represent- 
ing each  Branch  shall  control,  subject  to  the  terms  of 
this  Act,  the  conditions  for  registration  and  for  licens- 
ing in  such  Branch;  including  credentials,  examina- 
tions and  exemptions. 

(b)  The  Council  as  a  whole  shall  have  the  power 
in  review  the  establishment  of  and  the  carrying  oui 
of  the  conditions  for  Registration  as  administered  by 
the  representative  Councillors  from  all  branches,  and 
shall  have  the  power  to  require  the  representatives  of 
such  branches  to  modify  their  administration  in  order 
to  maintain  a  standard  of  qualification  in  Members 
satisfactory  to  the  Council. 

(c)  The  revocation  of  certificates  and  reissuing  of 
such  certificates,  the  questions  of  discipline,  tines,  sus- 
pension, expulsions,  finance,  overlapping  of  practice 
in  branches,  and  all  matters  not  coming  within  the 
provisions  of  sub-section  (a)  shall  be  dealt  with  by 
the  council  as  a  whole. 

Registration  Within  One  Year. 

10.  (a)  Any  person  residing  in  the  province  of 
Ontario  at  the  date  of  the  passing  of  this  act.  who  has 
been  engaged  in  professional  engineering  for  five  or 
more  years,  shall  be  entitled  to  be  duly  registered  as 
a  member  of  the  association  without  examination,  pro- 
vided that  such  person  shall  produce  to  the  council, 
within  one  year  of  the  passing  of  this  act.  satisfactory 
credentials  of  having  been  so  engaged. 

(b)  Any  person  residing  in  tin-  province  of  (  m- 
tario,  not  qualified  as  in  sub-section  la)  above,  may 
make  application  for  membership  in  the  association 
and  shall  successfully  pass  such  examination  as  shall 
be  prescribed  by  council,  or  submit  credentials  satis- 
factory to  the  council  to  be  admitted  to  membership. 


(c)  Any  person  who  applies  for  membership  in 
the  association  within  one  year  from  the  passing  of 
this  act  shall  submit  to  the  council  with  his  applica- 
tion a  statement  giving  a  summary  of  his  professional 
career,  which  statement  shall  be  made  upon  the  forms 
prescribed  by  the  council. 

(d)  The  council  may  require  the  applicant  for 
membership  to  prove  the  correctness  of  the  statements 
made  in  his  application,  by  attesting  by  oath  or  by 
affidavit. 

(e)  If  the  evidence  of  professional  employment 
for  five  years,  as  submitted  by  the  applicant,  be  con- 
sidered satisfactory  by  the  members  of  council  repre- 
senting the  branch  to  which  admission  is  desired.  The 
shall  be  admitted  to  membership  in  the  association 
without  examination  and  the  registrar  shall  issue  a 
certificate  of  registration  to  applicant  and  enter  his 
name  in  the  register. 

(f)  Any  person  duly  authorized  and  registered  as 
an  Ontario  land  surveyor  at  the  date  of  the  passing 
of  this  act  shall  be  entitled  on  application  within  one 
year  of  the  passing  of  this  act  to  be  admitted  as  a 
member  of  the  association  in  the  branch  of  civil  engi- 
neers. 

11.  If  the  applicant  for  membership  has  been  en- 
gaged for  less  than  i)\t  years  at  professional  engineer- 
ing at  the  date  of  the  passing  of  this  act  he  shall  sub- 
mit certificates  and  proofs  respecting  the  period  of  his 
employment  to  the  date  of  his  application  and  the 
members  of  council,  representing  the  branch  to  which 
admission  is  desired,  will  determine  from  the  evidence 
so  submitted  the  period  of  such  employment. 

Registration  After  One  Year. 

12.  Any  person  resident  in  the  province  of  Ontario 
who  has  applied  for  membership  in  the  association 
within  one  year  from  the  passing  of  this  act.  who  ha< 
not  been  admitted  under  the  provisions  of  Section  10. 
shall  file  with  the  secretary  a  notice  setting  forth  his 
employment  and  the  name  of  his  employer,  which  no- 
tice shall  be  filed  annually  during  the  term  necessary 
to  complete  the  five  years  of  employment,  at  the  ter- 
mination of  which  term  he  shall  be  admitted  to  mem- 
bership, without  examination. 

13.  (a)  Any  person  who  applies  for  membership 
in  the  association  after  one  year  from  the  parsing  of 
this  act  shall  submit  to  the  council  with  his  application 
a  statement  giving  a  summary  of  his  professional 
career,  as  an  engineer,  which  statement  shall  be  made 
upon  the  forms  prescribed  by  the  council. 

(b)  The  council  may  require  the  applicant  for 
membership  to  prove  the  correctness  of  the  statement 
made  with  his  application  by  attesting  by  oath  or  by 
affidavit. 

(c)  If  the  evidence  of  professional  employment  for 
not  less  than  six  years,  as  submitted  by  the  applicant, 
be  considered  satisfactory  by  members  of  council  re- 
presenting the  branch  to  which  admission  is  desired, 
the  applicant  shall  be  admitted  to  membership  after 
successfully  passing  the  prescribed  examination  in  the 
theory  and  practice  of  such  branch  of  engineering  or 
in  lieu  of  such  examination,  upon  submission  of  cre- 
dentials satisfactory  to  the  members  of  council  repre- 
senting such  branch  and  to  the  council  as  a  whole. 

(d)  An  applicant  who  is  required  to  successfully 
pass  an  examination  may  select  any  one  or  more 
branches  of  engineering  for  his  examination. 

14.  Any  resident  of  Canada  who  may  come  to  re- 
side in  the  province  of  <  mtario.  and  who  at  the  time  is 
a  duly  registered  number  of  an  association  of  profes- 
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sional  engineers,  in  any  province  of  the  Dominion  of 
Canada,  similarly  constituted  to  this  association,  may 
upon  application  made  to  council,  be  admitted  to  mem- 
bership, upon  producing  a  certificate  of  membership 
in  such  province. 

15.  Any  person  Who  comes  to  reside  in  Ontario 
who  is  a  registered  member  of  any  association  or  insti- 
tute in  other  parts  of  the  British  Empire  or  in  the 
United  States,  similarly  constituted  to  this  association, 
and  which  grants  reciprocal  privileges,  and  who  ap- 
plies for  membership  in  this  association,  may  be  ad- 
mitted to  membership  upon  producing  to -council  a 
certificate  of  membership  in  such  association  or  in- 
stitute. 

Graduates 

16.  (a)  Any  graduate  in  any  branch  of  engineer- 
ing from  any  university  recognized  by  the  council  upon 
presenting  evidence  of  graduation  satisfactory  to  the 
council  will  be  granted,  as  part  of  his  term  of  employ- 
ment, the  actual  time  of  instruction  in  such  university, 
this  total  not  to  exceed  four  years,  and  such  graduate 
will  not  be  required  to  submit  to  a  written  exami- 
nation. 

(b)  Graduates  or  undergraduates  of  recognized 
engineering  colleges  or  bona  fide  assistants  serving 
under  articles  may  during  the  remainder  of  their  re- 
spective periods  required  for  registration  be  engaged 
in  professional  engineering  as  defined  in  this  act  under 
the  guidance  of  professional  engineers  who  assume  full 
responsibility  for  their  work,  but  shall  not  be  classed 
;is  professional  engineers  until  registered  as  members 
of  the  association  as  provided  in  this  act. 

(c)  Such  graduates,  undergraduates,  or  assistants 
serving  under  articles  may,  during  their  respective  en- 
gineering courses  or  terms  of  service,  be  recorded  with 
the  association,  and  such  graduates,  undergraduate-, 
or  assistants  serving  under  articles  shall  be  subject  to 
the  control  of  the  council  as  provided  in  this  act  and 
to  the  by-laws  of  the  association,  but  shall  not  be  mem- 
bers of  the  association. 

Licensing 

17.  (a)  Any  person  not  residing  in  the  province 
of  Ontario  who  is  a  registered  member  of  an  associ- 
ation of  engineers  similarly  constituted  of  any  other 
province  of  the  Dominion  of  Canada,  may  upon  appli- 
cation obtain  from  the  registrar  a  license  to  practice 
as  a  professional  engineer  in  the  province  of  Ontario 
unon  production  of  evidence  of  his  registry  in  such 
other  province. 

(b)  Any  person  who  is  not  a  resident  of  Canada, 
but  who  in  the  opinion  of  the  members  of  council  in 
any  branch  is  recognized  as  a  consulting  specialist  in 
such  branch  of  engineering,  and  has  not  less  than  ten 
years  of  experience  in  the  practice  of  his  profession, 
or  who  presents  credentials  to  satisfy  such  members  of 
council  that  he  has  equal  qualifications  with  those  re- 
quired for  registration  in  such  branch  of  the  profes- 
sion, may.  with  the  approval  of  the  members  of  coun- 
cil of  such  branch  be  granted  a  license  to  practice  in 
that  branch. 

(c)  Any  professional  engineer  who  is  a  resident  of 
some  other  province  of  Canada  in  which  there  is  no 
association  of  engineers  similarly  constituted,  may  ob- 
tain a  license  to  practice  in  a  branch  of  engineering 
subject  to  the  anproval  of  the  members  of  council  re- 
presenting such  branch. 

(d)  Tn  the  event  of  any  such  person  mentioned  in 
this  section  being  unable  by  reason  of  emergency  or 
neglect  on  the  part  of  the  registrar,  or  for  anv  other 


good  and  sufficient  reason,  to  obtain  such  license  within 
three  (3)  months  of  his  making  application  therefor, 
he  -ball  be  entitled  to  practice  as  a  professional  engi- 
neer in  the  province  for  such  period  of  three  months 
without  holding  such  license. 

18.  (a i  Any  person  who  i-  employed  as  a  pro- 
fessional engineer  by  a  public  service  corporation, 
public  utilities  or  government  department,  who  is  by 
reason  of  his  employment  required  to  practice  a-  a 
professional  engineer  in  provinces  other  than  that  of 
his  residence,  may  so  practice  in  the  province  of  On- 
tario without  holding  a  non-resident  license  or  payment 
of  fee.  providing  such  person  can  on  demand  of  the 
council  produce  credentials  satisfactory  to  the  council 
showing  that  he  is  a  registered  member  of  an  associ- 
ation of  engineers  similarly  constituted  by  some  other 
province  of  Canada. 

Membership 

19.  (a;  Only  such  persons  who  are  members  of 
the  association  hereby  incorporated,  and  registered  as 
such  under  the  provisions  of  this  act,  or  who  have  re- 
ceived a  license  from  the  council  of  the  association  ;is 
hereafter  provided,  shall  be  entitled  within  the  province 
of  Ontario  to  take  and  use  the  title  "Kegi-tcred  Pro- 
fessional Engineer,"  or  any  abbreviation  thereof,  or  to 
practice  as  a  "Professional  Engineer." 

(b)  Each  member  of  the  association  shall  have  a 
seal,  the  impression  of  which  shall  contain  the  name  ol 
the  engineer  and  the  words  "Registered  Professional 
Engineer"  and  "Province  of  (  mtario,"  with  which  seal 
he  shall  stamp  all  official  documents  and  plans.  The 
design  of  such  seal  shall  be  approved  by  the  council. 

20.  The  provisions  of  this  act  shall  not  apply 
against  any  person  while  carrying  on  his  duties  in  his 
Majesty's  Naval,  Military  or  Aerial  Service. 

21.  In  the  case  of  engineers  who  were  practicing 
in  the  province  of  Ontario,  and  who  wire  accepted  for 
overseas  service  in  the  war  of  1914-1919,  in  the  forces 
of  Great  Britain,  or  any  of  her  Allies,  shall  on  their 
return  to  Canada  be  entitled  to  all  the  rights  and  privi- 
leges conferred  under  section  10. 

22.  Notwithstanding  any  other  provision  of  this 
act,  no  person  shall  be  registered  as  a  member  of  the 
association  until  after  he  has  attained  the  age  of 
twenty-three  years. 

Partnership 

23.  (a)     In    the    cases    of   two   or    more    per- 
carrying  on  a  practice  as  professional  engineers  in  co- 
partnership, only  such  members  who  are  registered  or 
licensed  under  this  act  shall  individually  assume  the 
function  of  a  professional  engineer. 

(b)     A  firm   of  professional   engineers   cannot 
such  be  deemed  to  be  a  member  of  the  association  or 
be  licensed  to  practice. 

Examinations 

24.  The  council  shall  appoint  anually  a  board  of 
examiners  for  each  branch  of  engineering  from  nomi- 
nations made  by  members  of  council  representing  each 
of  such  branches. 

25.  (a)  Examinations  of  candidates  for  registra- 
tion or  for  license  shall  be  held  at  least  once  per  an- 
num, at  such  place  or  places  as  the  council  may  direct. 

(b)  The  scope  of  the  examinations  and  the 
methods  of  procedure  shall  be  prescribed  for  each 
branch  by  the  members  of  council  representing  such 
branch,  with  special  reference  to  the  applicant's  abilitv 
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to  design  and  supervise  engineering  works  which  shall 
insure  the  safety  of  life  and  property. 

(c)  The  board  shall  examine  all  degrees,  diplomas, 
certificates  and  other  credentials  presented  or  given  in 
evidence  for  the  purpose  of  obtaining  registration  or 
license  to  practice,  if  referred  to  them  by  the  council, 
and  may  require  the  holder  of  such  degree,  diploma, 
certificate  or  other  credential  to  attest  on  oath,  viva 
voce  or  by  affidavit  concerning  the  matter  of  his  ap- 
plication. 

(d)  The  candidate  shall  submit  to  an  examination 
before  the  board  or  before  such  members  of  the  board 
as  may  be  deputed  by  the  council,  to  conduct  such 
examination,  on  such  branch  or  branches  of  profes- 
sional engineering  as  the  candidate  may  elect. 

(e)  As  soon  as  possible  after  the  close  of  each  ex- 
amination the  members  of  the  board  who  shall  have 
conducted  such  examination  shall  make  and  file  with 
the  secretary  a  certificate  stating  the  result  of  such 
examinations,  whereupon  the  council  shall  notify  each 
candidate  of  the  result  of  his  examination  and  of  their 
decision  upon  his  application. 

(f)  A  candidate  failing  on  examination  may  after 
an  interval  of  not  less  than  nine  months  be  examined 
again.  ' 

(g)  The  council  shall  from  time  to  time  prescribe 
the  fees  payable  by  candidates  for  examination,  which 
lees  shall  he  payable  in  advance  by  the  candidates. 

26.  The  council  shall  have  power  to  establish  con- 
jointly with  any  council  of  any  association  similarly 
constituted  in  one  or  more  of  the  provinces  of  Canada 
a  central  examining  board,  and  to  delegate  to  such 
central  examining  board  all  or  any  of  the  powers  pos- 
sessed by  the  said  council  respecting  the  examinations 
of  candidates  for  admission  to  practice,  provided  that 
any  examination  conducted  by  such  central  examining 
hoard  shall  be  held  at  least  in  one  place  within  this 
pn  ivince. 

Register  and  Registrar 

27.  (a)  The  registrar  shall  issue  a  certificate  of 
membership  to  each  member  admitted  to  the  associ- 
ation by  the  council,  such  certificate  to.  be  signed  by 
the  president  or  the  vice-president  and  by  the  regis- 
trar, and  it  shall  bear  the  seal  of  the  association,  and 
-hall  also  state  the  branch  or  branches  of  engineering 
in  which  the  member  was  examined  or  otherwise 
accepted. 

(b)  The  registrar  shall  issue  a  license  to  practice 
lo  any  person  entitled  thereto,  such  license  to  specify 
the  work  upon  which  the  holder  of  the  license  is  to  be 
employed  and  the  period  for  which  the  same  is  issued, 
but  in  no  case  shall  the  period  extend  beyond  the  end 
of  the  calendar  year,  in  which  said  license  was  issued. 

(c)  The  registrar  shall  enroll  in  the  register  pro- 
vided by  the  council  the  names  of  all  persons  admitted 
to  the  association  by  the  council,  also  the  names  of  all 
persons  licensed  by  council. 

28.  The  registrar  shall  keep  the  register  correct 
and  in  accordance  with  the  provisions  of  this  act.  and 
the  instructions  of  the  council. 

29.  (a)  Each  member  shall  pay  to  the  secretary, 
or  such  other  person  as  may  be  deputed  by  council  to 
receive  it.  on  or  before  January  1st  in  each  year,  such 
annual  fee  for  the  ensuing  year  as  may  be  determined 
by  the  by-laws  of  the  association. 

(b)  Each  person  licensed  by  council  shall  pay  in 
advance  to  the  secretary,  or  such  other  person  as  may 
be  deputed  by  council  to  receive  it,  such  fee  as  the 
council  may  prescribe. 


(c)  The  annual  fee  due  from  a  member  shall  be 
deemed  to  be  a  debt  due  the  association  and  may  be 
recoverable,  with  the  costs  of  same  from  such  mem- 
ber in  the  name  of  the  council  or  of  the  association,  in 
any  court  of  competent  jurisdiction. 

30.  (a J  If  any  member  neglects  or  refuses  to  pay 
the  annual  fee  for  six  months  from  the  date  Upon  which 
it  became  due  after  the  notice  from  the  secretary,  the 
registrar  -hall  cause  the  name  of  such  member  t< 
erased  from  the  register  and  such  person  shall  there- 
upon cease  to  be  a  member,  but  such  person  shall  at 
any  time  thereafter  upon  payment  of  all  fees  in  arrears 
be  entitled  to  reinstatement  as  member. 

(b)  Any  member  may  resign  from  member-hip  in 
the  association  upon  giving  written  notice  to  the 
retary  and  by  payment  of  all  due-  in  arrears,  if  any, 
whereupon  the  name  of  said  member  shall  be  erased 
from  the  register  and  such  member  will  be  relieved  of 
the  liability  [or  further  annual  dues,  but  -uch  person 
shall  at  any  time  in  the  future  be  admitted  as  member 
upon  payment  of  the  fee-  prescribed  by  council. 

(c)  Any  member  whose  name  has  been  erased 
from  the  register  shall  not  be  entitled  to  any  of  the 
rights  and  privileges  conferred  by  the  provision-  oi 
this  act  until  he  has  been  readmitted  as  a  member. 

31.  In  case  the  council  should  refuse  to  registc- 
any  applicant  for  membership  in  the  association,  or 
refuse  to  issue  a  license  to  practice  to  any  applicant 
therefore,  the  person  aggrieved  shall  have  the  right  to 
apply  to  a  judge  of  the  High  Court  of  Ontario,  who 
upon  due  cause  shown  may  make  an  order  directing 
the  council  to  register  the  name  of  such  person  as  a 
member  of  the  association,  or  to  grant  a  licen- 
practice,  or  make  such  other  order  as  may  be  war- 
ranted by  the  facts,  and  the  council  shall  forthwith 
comply  with  such  order.  Such  order  when  so  made 
shall  be  final. 

32.  The  certificate  of  registration  under  the 

of  the  association  shall  be  prima  facie  evidence  of 
registration  or  license  or  of  non-registration,  as  the 
case  may  be.  unless  the  name  of  the  member  or  licensee 
has  been  erased  from  the  register. 

Suspension  or  Expulsion 

33.  (a)  The  council  may,  in  its  discretion,  repri- 
mand or  censure,  or  suspend,  or  expel  any  member 
guilty  of  unprofessional  conduct,  or  of  gross  negli- 
gence, or  of  continued  breach  of  the  by-laws  of  the 
association,  or  an}'  member  convicted  of  a  serious  crim- 
inal offence  by  a  court  of  competent  jurisdiction. 

(b)  The  council  shall  not  take  any  such  action 
until  after  a  complaint  under  oath  has  been  filed  with 
the  secretary  or  the  registrar,  and  a  copy  forwarded  to 
the  member  accused,  who  shall  be  given  an  opportun- 
ity of  submitting  evidence  in  his  defence,  and  the 
council  shall  not  suspend  nor  expel  a  member  with- 
out having  previously  summoned  him  to  appear  he- 
fore  the  council,  nor  without  having  heard  evidence 
under  oath  offered  in  support  of  the  complaint  and  in 
behalf  of  the  member  accused. 

(c)  The  council  shall  have  the  same  powers  as 
the  High  Court  to  compel  witnesses  to  appear  and  giv« 
evidence  under  oath  in  the  manner  and  under  the  pen- 
alties prescribed  by  such  court  and  all  such  evidence 
shall  be  taken  in  writing  or  by  a  duly  qualified  sten- 
ographer. 

(d)  Any  member  suspended  or  expelled  may  with- 
in sixtv  days  after  the  order  of  suspension  or  expul- 
sion appeal  to  a  judge  of  the  High  Court  from  such 
order  or  resolution,  giving  not  less  than   -even  days' 
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notice  of  such  appeal  to  the  secretary  of  the  associ-  neer  shall  be  entitled  to  recover  any  charges  in  any 

ation  and  may  require  the  evidence  taken  before  coun-  court  of  law  for  any  service  included  in  the  practice 

cil   to  be  filed   with   the  proper  officer  of  the   court,  of  professional  engineering  as  defined  in  this  act  unless 

whereupon  the  said  judge  shall  decide  the  matter  of  he  be  registered  as  a  member  of  the  association, 
appeal  from  the  evidence  so  filed  and  shall  confirm  or  Provisional  Council 

set  aside  such  order  of  suspension  or  expulsion,  with-  *  , 

out  any  further  right  to  appeal.    The  cost  of  the  said  4j-     (»)     The  following  persons  are  hereby  consti- 

appeal  shall  be  in  the  discretion  of  the  judge.  tute<!  as  a  provisional  council  of  the  association : 

(e)     Pending  an  appeal  the  member  suspended  or  President  . of 

expelled  by  council  may  continue  to  practice.     Unless  \  ice-president of. 

the  order  of  suspension  or  of  expulsion  be  set  aside,  Councillors— Representing  I. ranch  <>t  (  iwl  Engine* 

the  member  so  suspended  or  expelled  shall  not  prac-  * °j 

tice  thereafter,  except  upon  the  expiry  of  the  period  &   of 

of  suspension  (in  case  of  suspension).  ~ ■  •  •_•  •  ■  •  •  •  OI;  •  •  •  ■••••. 

p       ,  .  Representing  Branch  of  Mechanical   hn- 

34.  Any  person  in  the  province  of  Ontario  who,  gineers. 
not  being  registered  as  a  member  of  the  association  in 

the  province  of  Ontario.  P    f ' ' 

(a)     Practices  as  a  professional  engineer;  lI/_T"i»         l      *  "Al '  "• '  V  7-'  ' 

b)     Usurps  the  function  of  a  professional  engi-  Representing    Branch   of   Chemical    En- 

v  '  r  gineers. 

neer;  P  °  . 

(c)  Uses  verbally  or  otherwise  the  title  of  pro-  ~    °' 

fessional  engineer,  or  makes  use  of  any  addition  to  or  f1    ot 

abbreviation  of  such  title,  or  of  any  words,  name  or  '      •"""•« ',      V  ','-,'  '  '  '    '  ','  ','-'  ' 

designation,  that  will  lead  to  the  belief  that  he  is  a  '      Representing    Branch    of    Electrical    Em- 

professional  engineer,  or  a  member  of  the  association,  gineers. 

or  that  he  is  a  person  specially  qualified  to  practice  in  J      °* 

any  branch  of  professional  engineering;  j^    °* 

(d)  Advertises  himself  as  a  professional  engineer  L    °' 

in  any  way  or  by  any  means ;  Representing   Branch    of    Mining   Engi- 

(e)  Acts  in  such  manner  as  to  lead  to  the  belief  at"6^5- 

that  he  is  authorized  to  fill  the  offices  of  or  to  act  as  a  M    of 

professional  engineer,  ^    °j 

shall  be  liable  upon  summary  conviction  by  any  court  ^    °' 

of  competent  jurisdiction  to  a  fine  of  not  less  than  $100  all   of   whom    shall   hold   office    until    their   su 

nor  more  than  $200  for  the  first  offence,  and  to  a  fine  have  been  elected  and  appointed 

of  not  less  than  $200  nor  more  than  $500  for  any  sub-  (b)     If  a  vacancy  should  occur  in  the  provisional 

sequent  offence.  council  it  should  be  filled  by  the  lieutenant-governor- 

35.  When  a  person  after  conviction  for  practicing  in-council,  who  should  notify  each  member  of  the 
as  a  professional  engineer  continues  to  practice  as  a  provisional  council  of  such  appointment. 
professional  engineer  without  being  a  member  of  the  42.  (a)  The  provisional  council  shall  provide  the 
association,  or  being  licensed  by  council,  the  associ-  register  called  for  by  this  act,  and  shall  cause  to  be 
ation  or  any  official  thereof  may  apply  to  a  judge  of  entered  therein  the  names  of  all  persons  who  are  en- 
the  High  Court,  for  an  injunction  restraining  such  per-  titled  to  registration  and  who  apply  therefor. 

son  from  practicing  or  attempting,  to  practice  in  the  (b)  The  provisional  council  shall,  within  four 
province,  and  the  court  shall,  if  satisfied  that  the  person  months  from  the  passing  of  this  act.  prepare  pro- 
has  practiced  or  attempted  to  practice  as  a. professional  visional  by-laws  not  inconsistent  with  the  act  for  the 
engineer,  grant  the  injunction.  various  purposes  specified  in  clause  4  of  this  act,  which 

36.  If  the  registrar  makes  or  causes  to  be  made  shall  not  be  valid  until  approved  by  the  lieutenant- 
wilful  falsification  of  the  register,  or  in  matters  con-  governor-in-council. 

nected  therewith,  he  shall  upon  conviction  be  liable  43.     No  provisions  of  this  act  restricting  the  prac- 

to  a  fine  of  not  less  than  $100.  tice  of  professional  engineering  or  imposing  penalties 

37.  Any  person  who  wilfully  procures  or  attempts  shall  take  effect  until  one  year  after  the  passing  of  this 
to  procure  for  himself  registration  as  member  in  the  act. 

association  by  making,  producing,  or  causing  to  be  44.  Nothing  in  this  act  contained  shall  be  con- 
made  or  produced  any  fraudulent  representation  or  strued  as  preventing  the  carrying  on  or  construction 
declaration,  either  verbal  or  written,  and  any  person  0f  works  by  any  person  on  his  own  propertv  for  the 
knowingly  aiding  and  assisting  him  therein,  shall  sole  use  of  himself  and  his  domestic  establishment; 
unon  conviction  be  liable  to  a  fine  of  not  less  than  nor  the  designing,  constructing,  or  installing  by  any 
$200.  person  of  works,  plants  or  appliances  of  a  value  not 

38.  Any  and  all  penalties  imposed  under  this  act  exceeding  $5,000.  provided,  however,  that  such  work-, 
and  any  and  all  moneys  forfeited  shall  be  recoverable  plants  and  appliances  shall  not  involve  the  safety  or 
with  costs  under  the  provisions  of  the  law  respecting  health  of  the  general  public. 

summary  conviction  and  all  such  sums  shall  belong  45.  Nothing  in  this  act  contained  shall  be  con- 
to  the  association.  strued  as  altering  or  affecting  any  provisions  of  the 

39.  No  proceeding  shall  be  commenced  for  any  "Ontario  Land  Survevors'  Act."  the  "Municipal  Drain- 
violation  against  the  provisions  of  this  act  after  one  age  Act."  the  "Ditches  and  Watercourse^  \ct."  the 
year  from  the  date  of  the  committal  of  such  violation.  "Ontario  Mining  Act."  or  the  "Stationary  and  Hoisting 

40.  No  person  practicing  as  a  professional  engi-  Engineers'  Act." 
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45 


Is  Licensing  of  Contractors 

Advisable? 


Does  It  Protect  the  Public  and  Elevate  the  Status  of 
the  Contractor?— The   Pros  and  Cons  of  the  Question 


IT  is  sometimes  proposed  that  contractors  should 
be  licensed,  the  advocates  of  this  procedure  feeling 
that  this  will  elevate  the  status  of  the  building-  in- 
dustry by  eliminating  the  jerry  builders  who  will 
be  unable  to  pass  the  required  tests.  It  is  claimed  that 
licensing,  by  ensuring  builders  of  responsibility  and 
integrity,  would  also  protect  the  owner.  Two  points 
of  view  on  this  matter  are  presented  herewith,  the 
arguments  in  favor  of  licensing  being  advanced  by  O. 
W.  Rosenthal  in  the  "American  Contractor,"  and  the 
negative  side  by  C.  A.  Crane,  secretary.  General  Con- 
tractors' Association  of  New  York.  Mr.  Rosenthal's 
article  follows: — 

That  the  protection  of  the  public  against  unscrupul- 
ous, dishonest,  inefficient,  and  careless  persons  must 
necessarily  be  a  primary  consideration,  is  unques- 
tioned. 

The  efforts  of  the  state  to  give  to  the  public  this 
protection  have  brought  about  a  supervision  of  pri- 
vate industry  that  to  many  seems  extreme.  It  how- 
ever, is  generally  admitted  that  in  most  instances  some 
supervision  or  control  is  necessary. 

The  necessity  for  state  control  in  the  practice  of 
medicine,  pharmacy,  dentistry,  law,  architecture  and 
engineering  of  banks  and  the  sale  of  securities,  and  of 
the  many  other  branches  over  which  the  state  has  ex- 
tended its  supervision  is  unquestioned  by  any  who 
have  given  the  matter  thought. 

There  have  been  no  acts  passed  by  our  legislature 
that  would  have  been  productive  of  greater  good  than 
those  for  the  control  of  architecture  and  engineering, 
had  they  gone  one  step  farther  and  enacted  some  legis- 
lation for  the  control  of  the  builder.  As  the  matter 
now  stands,  the  protection  is  incomplete  "and  largely 
fails  of  its  purpose. 

The  registration  of  architects  and  engineers  leaves 
no  question  that  the  legislature  is  alive  to  the  hazard- 
ous nature  of  a  building  operation  and  recognizes  its 
public  character. 

The  mechanics'  lien  law,  the  workmen's  compensa- 
tion act,  and  the  many  precautionary  measures  for  the 
protection  of  the  workingman  and  the  public  which 
are  left  for  enforcement  to  the  state  factory  inspector 
are  further  evidence  that  our  law  makers  realize  the 
perilous  and  unusual  character  of  a  building  operation. 

The  various  building  codes  and  sanitary  measures 
give  further  assurance  that  every  effort  is  being  made 
to  safeguard  the  public  health  and  welfare,  but  the  one 
great  fundamental  protection  to  which  the  public,  the 
workingman.  the  future  occupant  of  the  building,  the 
investor,  and  the  seller  of  materials  is  entitled,  is  con- 
trol of  those  who  practice  the  art  of  building  by  a 
license  board  created  by  the  government— a  license 
board  with  power  so  broad  that  it  could  demand  of 
anyone  desiring  to  engage  in  the  practice  of  building 


that  he  give  satisfactory  evidence  of  his  ability  to  prac- 
tice the  art  in  the  best  and  most  efficient  manner;  a 
board  with  the  power  of  revocation  of  licenses. 

No  Evidence  of  Contractor's  Ability. 

The  registration  of  architects  and  engineers  as- 
sures the  public  that  the  codes  will  be  adhered  to  so  far 
as  the  design  is  concerned,  and  that  the  architecture 
and  engineering  will  be  sane  and  safe,  but  the  execu- 
tion of  the  design  is  in  the  hands  of  an  unregistered 
builder  who  has  never  been  required  to  give  evidence 
of  his  ability  to  carry  on  successfully  so  dangerous  and 
important  and  so  public  an  undertaking. 

The  enforcement  of  the  various  codes  covering  a 
building  operation  must  o£  necessity  be  perfunctory 
and  left  largely  to  the  honor  of  the  builder  when  build- 
ing is  at  its  height.  Where  an  infraction  of  the  code 
is  discovered,  the  wreck  is  stopped  temporarily  or  the 
correction  is  ordered.  The  penalties  are  absolutely 
insufficient.  The  architect  and  engineer  do  not  neces- 
sarily supervise  the  execution  of  the  design.  The 
responsibility  resting  upon  the  builder  is  one  that 
should  be  placed  only  upon  the  shoulders  of  one  who 
has  given  evidence  of  the  necessary  ability,  and  who 
is  under  state  control. 

There  is  expressed  everywhere  throughout  our 
statutes  the  feeling  that  control  of  building  is  regarded 
as  of  extreme  importance.  Yet  the  efforts  to  control 
as  evidenced  by  the  various  building  and  sanitary 
codes,  the  mechanics'  lien  law,  the  workmen's  com- 
pensation act,  the  architects'  and  engineers'  registra- 
tion acts,  and  the  various  safety  measures  fail  of  com- 
plete potency  so  long  as  the  builder  (the  one  who  car- 
ries on  the  actual  construction  of  the  building)  is  not 
directly  answerable  to  the  state. 

The  economic  waste  and  the  loss  of  life  due  to  in- 
competence, inefficiency,  and  lack  of  moral  responsi- 
bility would  be  surprising  could  the  facts  be  known. 
The  factors  of  safety  employed  by  architects  and  engi- 
neers, based  of  course  largely  upon  experience,  is  based 
not  entirely  upon  the  uncertainty  of  materials  and  the 
natural  carelessness  of  the  craftsman,  but  also  upon 
the  inefficiency  and  the  lack  of  even  reasonable,  to  say 
nothing  of  thorough  supervision  or  knowledge  on  the 
part  of  the  builder.  What  seems  to  be  an  excessive 
cost  of  liability  insurance  and  contractors'  bonds  also 
is  due  largely  to  these  conditions. 

Public  welfare  demands  that  fraud  and  collusion 
practiced  in  connection  with  building  operations  be 
stopped,  and  this  can  be  done  only  by  government 
control. 

The  question  of  the  efficacy  of  the  mechanics'  lien 
law  as  it  is  now  drawn,  and  which  is  intended  as  pro- 
tection against  the  unscrupulous  or  careless  builder, 
will  not  be  important  when  the  interest  of  the  seller 
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of  materials,  the  investor,  and  the  public  are  protected 
by  the  government  control  of  the  builder. 

Many  Builders  Are  Unfit 

There  are  many  engaged  in  the  practice  of  building 
who  are  wholly  unequipped  by  experience,  tempera- 
ment, or  a  sense  of  moral  responsibility  to  engage  in 
so  dangerous  and  difficult  a  profession.  To  permit 
others  to  engage  in  the  practice  without  making  an 
effort  to  ascertain  their  fitness  would  indeed  be  a  mis- 
take. 

We  are  at  the  present  time  facing  a  most  unusual 
situation  as  regards  a  lack  of  building  in  the  face  of  a 
most  unprecedented  need  of  buildings  of  every  descrip- 
tion. It  can  reasonably  be  expected  that  this  condition 
will  soon  be  corrected,  and  with  the  revival  of  building 
operations  the  public  should  be  protected  from  the  dis- 
honest, incompetent,  inefficient  and  irresponsible 
builder. 

It  is  almost  unbelievable  that  any  one  without  pre- 
vious experience  can  engage  in  so  dangerous  a  pro- 
fession and  be  answerable  to  no  one.  Under  our  pres- 
ent laws  one  can  be  a  doctor,  a  lawyer,  a  butcher,  or 
a  baker  to-day,  and  a  builder  to-morrow,  for  no  reason 
other  than  he  so  wills  it,  with  no  previous  experience, 
without  control,  and  without  regard  to  the  interests  of 
the  public.  This  is  not  a  healthy  condition,  and  should 
not  be  permitted. 

The  honest  builders  should  be  in  favor  of  any  legis- 
lation that  will  eliminate  the  unscrupulous  builder  who 
evades  the  building  codes,  and  in  many  other  ways 
conspires  to  defraud  the  public  with  no  regard  for  the 
dangers  of  such  a  practice. 

Consequent  to  the  establishment  of  such  a  board 
will  be  a  great  moral  awakening  in  the  building  pro- 
fession. A  better  understanding  of  the  duties  and  ob- 
ligations of  those  engaged  in  the  practice  will  result. 
The  tendency  of  many  builders  to  put  up  the  building 
at  a  profit,  regardless,  will  be  greatly  lessened.  It  will 
cause  to  be  established  a  code  of  ethics  and  will  compel 
obedience.  It  will  bring  about  a  recognition  of  the 
real  standards  of  the  profession,  and  the  public,  the 
workingman,  the  architect,  the  engineer,  and  the  seller 
of  materials  will  be  reassured  when  it  is  known  that 
the  art  of  building  is  in  the  hands  of  competent  build- 
ers who  are  under  the  control  of  a  government  board 
which  has  the  power  to  enforce  its  rulings. 

The  establishment  of  this  board  is  a  public  neces- 
sity. 

Arguments  Against  Licensing 

The  arguments  against  licensing  are  presented  by 
Mr.  Crane  as  follows: — 

If  a  license  were  to  be  a  guarantee  of  integrity  and 
responsibility,  we  would  be  for  it.  Mr.  Rosenthal's 
article  infers  that  it  would,  but  we  disagree  with  his 
conclusions.  It  would  add  nothing  to  the  reputation  of 
the  reliable  builder,  but  would  be  exploited  by  the  irre- 
sponsible holder  as  evidence  of  fitness  he  did  not  pos- 
sess.  The  answer  of  those  favoring  license  will  be 
that  the  requirements  and  examinations  should  be  so 
strict  and  searching  that  none  but  the  reliable  could 
qualify.  Again  we  say  if  that  could  be  assured,  we'd 
be  for  it.  Examinations,  however,  do  not  develop  proof 
of  reliability  and  integrity;  they  can  do  no  more  than 
reveal  a  certain  amount,  more  or  less,  of  theoretical 
knowledge  with  a  statement  of  the  applicant's  experi- 
ence on  which  his  practical  knowledge  is  based. 

Some  years  ago  an   enterprising  reporter  took  a 


series  of  civil  service  examinations  in  New  York  for 
professional  and  mechanical  positions  in  the  city '^ 
service.  Without  any  practical  experience  in  any  of 
them  he  passed  every  test  with  a  high  average,  and 
was  offered  appointments  to  several  positions,  not  one 
of  which  he  was  qualified  to  fill.  As  we  recall,  he  p 
ed  at  the  head  of  the  list  in  the  plumbers'  examination, 
although  he  had  never  wiped  a  joint  in  his  life  and 
didn't  know  red  lead  from  solder.  Hi-  purpose  was 
to  write  a  story  exposing  the  fallibility  of  civil  service 
examinations  and  showing  that  they  were  no  protec- 
tion against  the  employment  of  incompetent-.  Posi- 
tions of  higher  responsibility  such  as  chief  engineer  are 
not  usually  in  the  classified  civil  service.  Such  ap- 
pointments are  made  not  as  the  result  of  an  examina- 
tion, but  because  the  appointee  has  demonstrated  some 
preeminent  ability  in  his  particular  calling. 

What  Makes  a  Builder? 

How  many  builders  in  the  country  could  offhand 
qualify  on  even  the  simplest  of  technical  questions? 
There  are  any  number  of  first-class,  capable  contrac- 
tors and  builders  who  couldn't  read  a  blue  print  to  save 
their  lives.  They  hire  men  to  do  that,  but  they  have 
that  something  in  them  which  no  amount  of  book- 
learning  or  even  experience  can  instill — that  contrac- 
tor's sixth  sense  that  some  men  seem  born  with,  and 
without  which  no  one  becomes  a  big.  successful  con- 
tractor. As  evidence  of  this,  how  many  engineers  who 
have  made  great  reputations  in  their  profession,  have 
succeeded  as  contractors?  Yet  they  could  pass  the 
toughest   technical    examination    with    flying    colors. 

Mr.  Rosenthal  cites  as  an  argument  for  licensing  the 
builder,  the  fact  of  state  control  over  doctors,  lawyers, 
architects  and  engineers.  We  think  the  comparison  is 
far-fetched.  A  thorough  university  training  is  indis- 
pensable for  the  practice  of  those  professions,  and- we 
are  not  convinced,  nor  have  we  heard  it  advanced,  that 
a  college  education  is  a  sine  que  non  for  a  builder. 
Doctors'  and  lawyers'  operations  are  based  on  confi- 
dential personal  relations,  the  very  nature  of  which 
requires  that  only  the  selected  few  shall  be  permitted 
to  practice.  The  control  by  license  of  architects  and 
engineers  is  comparatively  new.  We  think  it  proper 
that  the  man  upon  whose  design  the  safety  of  a  struc- 
ture depends,  should  demonstrate  his  capacity  and 
knowledge  for  making  the  design  before  being  per- 
mitted to  hang  out  his  shingle.  We  think  the  records 
will  show  there  have  been  more  building  and  structural 
failures  through  faulty  design  than  faulty  method 
construction.  A  strict  license  law  for  architects  and 
engineers  will  do  more  to  safeguard  building  than 
licensing  the  builder. 

Is  Contracting  a  Business  or  a  Professiou? 

Contracting  is  more  of  a  business  than  a  profes- 
sion. Certain  elements  in  it  require  professional  men, 
technical  graduates,  and  so  do  certain  elements  in  the 
manufacture  of  steel,  but  does  any  one  contend  that  the 
steel  manufacturer  should  be  licensed?  Contractors 
are  manufacturers  in  a  sense — in  some  instances,  legal 
decisions  have  been  rendered  to  that  effect.  They  are 
assemblers  of  material  to  form  a  finished  product. 
.Skill  and  experience  are  necessary — absolutely  essen- 
tial— to  do  that  assembling  correctly,  just  as  they  are 
necessary  to  the  successful  ironmaster.  But  more 
than  skill  and  experience  in  the  mere  assembling  are 
necessary  for  the  successful  builder  or  contractor.  Like 
the  iron-master,  merchant  or  manufacturer,  he  must  be 
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a  .sound  financier,  a  trained  executive,  an  able  adminis- 
trator. Without  these  qualities  all  the  technical 
knowledge  in  the  world  couldn't  make  him  a  success- 
ful builder.  And  examinations  would  fail  to  reveal 
them. 

For  these  reasons  we  fail  to  see  how  the  public 
would  benefit  or  be  protected  by  a  license  law  for 
builders.  Even  in  those  professions  which  it  is  con- 
cededly  proper  to  license,  the  mere  fact  of  the  license 
does  not  bring  or  hold  clients.  Success  with  the  law- 
yer, doctor,  architect,  or  engineer  depends  on  the  per- 
sonal equation.  It  is  the  inevitable  rule  of  the  survival 
of  the  fittest  that  places  the  best  at  the  forefront.  ReT 
putation  brings  business,  and  so  it  will  be  always. 

What  Determines  Reliability? 

If  an  owner  selects  a  builder  merely  because  his 
bid  was  the  lowest,  without  inquiring  into  bis  reputa- 
tion, that  is  lamentably  poor  business  on  the  owner's 


part.  If  the  builder  makes  a  mess  of  it,  he  won't  do 
any  more  work  for  that  particular  owner  and  sooner  or 
later,  will  automatically  be  driven  out  of  the  building 
business.  Such  failures  don't  injure  the  responsible 
builder— in  the  end  they  help  him.  New  men  will 
always  be  breaking  into  the  gasat,  and  license  or  no 
license,  only  a  few  will  succeed. 

A  license  law  for  any  class  of  business  is  defensible 
im  two  grounds;  that  the  business  is  of  such  nature 
that  it  should  be  under  control  of  the  police  power  of 
the  community;  and  that  the  license  fees  produce 
substantial  revenue.  Neither  one  of  these  in  our  opin- 
ion applies  to  the  building  business.  Governmental 
regulation  of  business  tends  to  political  interference 
and  usually  results  in  the  last  state  of  affairs  being 
wmse  than  the  first.  We  think  it  was  President-elect 
Harding  who  said  we  needed  less  Government  in  busi- 
ness and  more  business  in  the  Government.  We're 
for  that  idea. 


Union   Labor   or   Non-Union? 

The  Closed  or  Open  Shop? 

A  Complicated  Question  Analyzed  from  the 
Contractor's  Point  of  View 

By  Chas.  F.  Dingman 


SOONER  or  later  every  organization  engaged  in 
building  construction  finds  itself  confronted  with 
this  question,  "Shall  we  employ  union  labor?" 
By  this  I  do  not  mean  that  they  must  decide 
whether  they  will  permit  one  or  more  union  men  to 
work  in  the  organization,  but  that  they  must  decide 
definitely  whether  the  labor  policy  shall  favor  the 
unionization  of  the  entire  organization,  or  whether 
they  will  adhere  to  a  strictly  open-shop  policy. 

This  question  is  much  more  complicated  than  it 
seems  to  be  at  first  sight,  and  there  are  many  factors 
which  must  be  considered.  For  instance,  the  territory 
in  which  the  organization  intends  to  solicit  business 
may  be  the  governing  factor  in  determining  its  labor 
policy.  There  are  many  sections  of  the  country  in 
which  it  is  absolutely  futile  for  a  construction  com- 
pany operating  upon  a  strictly  closed-shop  basis  to 
solicit  contracts  from  the  larger  manufacturing  plants. 

This  is  not  because  they  must  figure  to  charge 
higher  prices  for  their  work.  I  have  attended  openings 
of  bids  where  the  numbers  of  open-shop  and  closed- 
shop  bidders  were  about  equal,  and  the  bids  showed 
the  same  range  as  if  all  were  closed-shop  bidders.  Tt  is 
because  the  manufacturers  in  that  section  are  all 
strongly  opposed  to  the  employment  of  union  labor  on 
their  work. 

There  are  also  a  great  many  manufacturers  who, 
while  not  definitely  opposed  to  union  labor,  have  a  very 
strong  preference  for  the  open-shop  basis,  and  the  re- 
presentative of  any  closed-shop  organization  finds 
himself  called  upon  to  show  what-  actual  advantage  for 
the  client,  if  any,  is  gained  by  adhering  to  the  closed- 
shop  basis. 

Though  I  am  strongly  opposed  to  the  lump-sum  bid 
as  a  means  of  securing  business,  lump-sum  bids,  when 
publicly  opened,  have  one  good  feature,  and   that   is 


that  they  give  the  several  bidders  an  occasional  oppor- 
tunity to  compare  their  bases  of  figuring  with  that  of 
their  competitors.  And,  as  I  have  stated  above,  lump- 
sum bids  submitted  upon  a  great  variety  of  work  fail 
to  disclose  any  advantage  to  either  side.  Sometimes 
the  low  bidder  will  be  an  open-shop  concern,  some- 
times a  closed-shop  concern. 

Open  Shops  Do  Not  Pay  Less 

It  might  even  be  thought  that  an  open-shop  con- 
cern would  probably  be  paying  lower  wage  rates  than 
the  closed-shop,  organization  would.  Vet  1  have  never 
found  anything  to  bear  this  out.  I  have  heard  of  small 
shops,  employing  only  a  few  non-union  men.  wh< 
the  rate  was  apparently  lower  than  the  prevailing 
union  rate,  but  it  usually  develops  that  these  men  are 
kept  on  the  year  around,  whether  time-  are  busy  or 
-lack,  and  so  they  actually  receive  a  higher  income 
than  their  more  casually  employed  union  friends. 

In  fact,  I  have  talked  with  representatives  of  some 
fairly  large  organizations  who  do  business  on  an  open- 
shop  basis,  and  I  have  yet  to  meet  one  who  claimed 
that  he  was  able  to  employ  non-union  men  at  a  lower 
cost  per  unit  of  work  produced  than  that  at  which  he 
could  have  employed  union  men.  In  most  cases  I  was 
told  that,  because  of  not  having  the  union  as  a  reser- 
voir to  draw  upon  for  additional  men  when  needed,  it 
was  necessary  to  pay  Wages  equal  to  the  union  rate 
and  to  find  some  means  of  keeping  the  men  on  the  pay- 
roll all  of  the  time. 

<  >f  course,  in  times  when  there  is  more  than  enough 
work  to  go  around,  the  union  rate  really  becomes  the 
minimum  rate  for  the  least  competent  and  the  more 
competent  men — whether  union  or  non-union — will  de- 
mand and  be  offered  a  higher  rate.  It  is  then  that 
the  union  fails  to  perform  its  function  as  a  reservoir 
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for  additional  men.  When  work  is  plentiful  as  com- 
pared to  the  number  of  men  available,  we  find  em- 
ployers bidding  against  one  another  for  men  and  the 
union  rate  ceases  to  have  anything  but  a  nominal  sig- 
nificance, the  point  from  which  the  rate  starts  its  up- 
ward climb,  as  it  were. 

Then,  too,  the  production  of  work  per  man  begins 
to  diminish  and  the  men  begin  to  lose  a  sustained  in- 
terest in  their  work.  When  anyone  can  get  a  job  at 
any  time,  a  job  is  not  such  a  valued  possession  as  at 
other  times,  and  the  shortage  is  thus  still  further 
aggravated.  It  doesn't  matter  much  then  which  basis 
you  ar.e  working  on ;  if  you  need  men,  the  only  way  to 
get  them  is  to  hire  them  away  from  some  competitor 
who  happens  to  be  working  on  the  same  basis  as  you 
are,  and  to  meet  the  offers  of  the  man  who  tries  to  hire 
them  away  from  you.  Of  course,  in  the  well  organized 
trades,  union  men  and  non-union  men  won't  mix. 

Why  is  the  Open  Shop  in  Favor? 

If,  then,  non-union  labor  cannot  produce  work  more 
cheaply  than  union  labor,  why  is  there  such  a  strong 
preference  for  the  open  shop  on  the  part  of  many  men 
all  over  the  country,  and  such  a  determined  opposition 
to  union  labor  in  certain  sections?  This  feeling  is  so 
strong  that  there  are  some  of  the  very  large  building 
organizations  who  do  business  entirely  upon  the  open- 
shop  basis  and  who  make  that  one  of  their  selling 
points  when  soliciting  contracts. 

It  is  nothing  but  the  desire  to  be  in  control  of  a 
situation.  It  is  the  feeling  that  the  union  and  not  the 
employer  will  dictate  the  method  of  conducting  the 
work,  and  that  the  interests  of  the  union  will  receive 
preference  over  those  of  the  client. 

Of  course,  on  an  open-shop  job  there  is  no  union  to 
be  considered  at  all,  but  when  men  are  scarcer  than 
jobs,  it  does  not  matter  much  anyway.  The  same 
tendency  to  get  as  much  as  possible  and  to  give  as 
little  in  return  will  manifest  itself  in  either  case.  And 
it'  is  also  true  in  such  times  that  the  union  officials, 
from  the  sheer  necessity  of  preserving  their  own  func- 
tions, would  be  constrained  to  hold  the  men  in  check 
as  much  as  possible,  while  no  such  restraining  influ- 
ence would  exist  among  non-union  men.  Union  offi- 
cials realize  that  their  salvation  lies  in  their  ability  to 
induce  the  membership  to  keep  and  live  up  to  the 
agreements  which  the  officials  make. 

Conflict  Between  Men  and  Employers 

In  ordinary  times,  however,  there  is  always  a 
greater  or  less  surplus  of  men  over  jobs  and  there  are 
always  places  where  this  surplus  is  comparatively 
large,  while  in  other  places  an  actual  shortage  of  men 
exists.  It  is  then,  if  ever,  that  the  conflict  of  interests 
between  the  union  on  the  one  hand  and  the  employer 
and  client  on  the  other  hand  takes  place.  Of  course, 
the  interest  of  the  union  is  primarily  to  keep  its  en- 
tire membership  employed  at  the  union  rate  at  all 
times  and,  naturally,  each  local  union  seeks  to  enforce 
the  employment  of  its  local  membership  in  preference 
to  outsiders. 

The  interest  of  the  employer  or  client  is,  con- 
versely, only  to  employ  as  many  men  as  are  necessary 
for  the  efficient  conduct  of  the  work,  and,  of  course, 
to  choose  those  men  who  are  believed  to  be  most  likely 
to  deliver  the  greatest  volume  of  work  per  dollar  of 
wages. 

When  no  union  is  in  control  of  the  situation,  the 
only  factor  which  need  govern  the  employer  in  hand- 


ling the  employment  question  is  the  relative  supply 
of  and  demand  for  the  different  classes  of  men  needed. 

Keeping  Valuable  Men  on  the  Payroll 

With  the  conditions  of  employment  entirely  in  the 
hands  of  the  employer,  as  long  as  a  sufficient  supply 
of  men  is  available,  the  tendency  is  to  discharge  men 
as  soon  as  the  need  for  their  services  ceases  and  to 
employ  them  again  only  as  needed.  This  would  seem 
entirely  practicable  if  experience  had  not  already 
demonstrated  that  the  men  thus  discharged  are  very 
likely  to  drift  off  into  other  forms  of  employment  and 
not  be  available  when  needed  again ;  then  their  places 
must  be  filled  with  new  men  who  must  be  taught  all 
over  from  the  beginning.  This  has  developed  the 
necessity,  previously  mentioned,- of  finding  some  means 
of  keeping  all  moderately  valuable  men  on  the  payroll 
at  all  times.  In  many  industries  this  might  be  no 
problem  at  all  to  the  employer,  but  in  building  con- 
struction, which  is  subject  to  so  many  varying  condi- 
tions, it  may  often  be  necessary  to  take  unprofitable 
contracts  in  order  to  carry  men  who  may  be  needed 
in  the  future. 

Aside  from  the  fact  that  union  officials  are  some- 
times inclined  to  arrogance  and  that  union  rules  are 
often  onerous  to  the  employer,  that  jurisdictional  dis- 
putes have  often  made  the  employer  the  "goat"  during 
inter-union  quarrels,  there  are  many  building  organiz- 
ations which  have  concluded  that  they  can  give  their 
clients  better  service  by  operating  on  a  union  ba 
This  is  just  as  true  of  concerns  operating  over  wide 
stretches  of  territory  as  it  is  to  those  operating  in  par- 
ticular localities. 

In  fact,  the  concern  operating  locally  need  ordin- 
arily only  consider  whether  the  trades  in  the  place 
where  it  operates  are  well  organized  or  not.  to  deter- 
mine its  labor  policy,  while  the  organization  Operating 
over  a  large  territory  must  be  prepared  to  convince 
prospective  clients  everywhere  that  it  has  chosen  the 
wiser  policy. 

The  outstanding  reason  these  days  that  induces 
employers  to  relinquish  the  so-called  "freedom  of  con- 
tract" and  to  deal  with  labor  unions  instead  of  indi- 
viduals is  that  the  greater  number  of  the  best  me- 
chanics in  all  of  the  building  trades  are  union  men.  I 
do  not  mean  to  say  that  there  are  not  just  as  good  men 
out  of  the  unions  as  in  them,  but  there  are  not  as  many 
good  men  outside. 

The  "Reservoir"  Function  of  the  Union 

Another  reason  is  that,  in  normal  times,  the  unions 
do  perform  their  function  of  acting  as  a  reservoir. 
When  a  man  is  laid  off  at  one  job,  he  is  not  more  or 
less  permanently  detached  from  the  trade  but  is  avail- 
able through  the  union  office  for  any  other  employer 
who  needs  him  and  few  employers  would  feel  called 
upon  to  carry  him  on  the  payroll  just  to  be  able  to  get 
him  again  when  needed. 

Then,  too,  most  trades  which  are  organized  at  all 
are  so  organized  that  practically  the  same  rules  govern 
any  particular  trade  in  all  parts  of  the  country,  and  a 
concern,  operating  on  a  union  basis,  can  go  into  almost 
any  section  and  pick  up  the  men  which  it  needs  there 
and  employ  them  under  practically  the  same  conditions 
as  in  its  own  town.  I  am  aware  that  in  certain  districts 
there  are  agreements  between  building  trades  employ- 
ers' associations  and  the  unions  that  are  intended  to 
hamper  out-of-town  concerns  who  attempt  to  come  in, 
but  these  are  comparatively  few  and  are  mostly  con- 
fined to  very  large  cities. 
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A  Small  Bank  Need  Not  be  Unattractive 


THE  accompanying  plan  and  photograph  illus- 
trate a  small  branch  office  of  the  Imperial  Bank 
of  Canada,  situated  just  outside  the  limits  of 
the  city  of  Toronto. 
This  building  is  of  frame,  cemented  on  the  outside 
and  plastered  internally.  No  basement  is  provided,  as 
the  heating  furnace  is  placed  in  a  small  room  at  the 
rear  of  the  building,  at  the  same  level  as  the  banking 
room.  The  system  is  a  one-pipe  hot  air,  supplied  and 
installed  by  the  Pease  Heating  Company,  Wm.  T. 
Painter  &  Sons  were  the  general  contractors  and  E.  A. 
Murby  sub-contractor  for  the  cement  and  plaster  work. 
The  architect  was  Mr.  Murray  Brown,  A.R.I. B.A., 
Confederation  Life  Building,  Toronto. 


Exterior    and    floor    plan    of    a    small    but    attractive   bank    building.      Murray    Brown,    Architect. 


Ontario  Town  Planning  and   Housing 
Conference 

A  MEETING  that  should  have',  art  important 
bearing  on  municipal  development  in  Ontario 
was  recently  held  in  the  City  Hall,  Toronto. 
Siime  'of  the  executives  of  the  Town  Planning 
Association  of  Southwestern  Ontario  met  with  the 
officials  of  the  Town  Planning  and  Housing  Associ- 
ation of  Toronto  to  arrange  for  a  conference  on  hous- 
ing and  town  planning  to  be  held  in  Toronto  the 
middle  of  February,  1921.  Those  present  from  out  of 
town  included  Mr.  Thomas  Adams,  federal  town  plan- 
ning adviser;  Mr.  Gordon  Philip  of  London,  secretary 
of  the  Town  Planning  Association  of  Southwestern 
Ontario,  and  Mr.  W.  H.  Breithaupt,  chairman  of  the 
Kitchener  Town   Planning  Commission. 

Mr.  J.  P.  Hynes  was  appointed  chairman  of  a  gen- 
eral committee  with  Mr.  W.  S.  B.  Armstrong  as  sec- 
retary to  arrange  for  the  conference  in  February.  It 
is  proposed  that  the  conference  will  be  held  with  the 
co-operation  of  municipal  councils,  the  various  town 
planning  and  housing  organizations  of  Ontario,  On- 
tario branches  of  the  architectural,  engineering  and 
surveying  bodies,  the  National  Council  of  Women,  pro- 
vincial Women's  Institutes  and  the  Daughters  of  the 
Empire,  labor  and  trade  organizations,  the  Great  War 
Veterans'  Association,  and  the  Federation  for  Com- 
munity  Service. 


An  attractive  programme  has  already  been  ten- 
tatively arranged.  It  will  include  an  exhibition  of 
housing  and  town  planning  material  under  the  direc- 
tion of  the  Commission  of  Conservation.  The  pro- 
minent speakers  who  will  be  invited  to  address  the 
conference  will  explain  what  phases  of  town  planning 
may  be  accomplished  under  existing  Ontario  law. 

Will  Advocate  Legislation. 

One  of  the  main  objects  of  the  conference  is  to  far- 
ther new  town  planning  legislation  which  will  prob- 
ably come  before  the  provincial  house  this  session, 
and  this  proposed  legislation  will  be  discussed  at  the 
conference.  Housing  and  municipal  finance  are  sub- 
jects also  to  be  covered,  and  of  local  interest  will  be 
the  afternoon  devoted  to  the  problems  in  planning 
"Greater  Toronto."  It  is  expected  all  sessions  will  be 
open  to  the  public,  and  there  will  probably  be  a  special 
public  evening  meeting  devoted  to  housing  and  town 
planning,  which  will  be  illustrated  by  moving  pic- 
tures. 

The  co-operation  of  the  Harbor  Commission  was 
promised  by  Mr.  E.  L.  Cousins.  Controller  Gibbons 
and  Alderman  Mrs.  Hamilton  attended  the  meeting 
and  promised  their  hearty  support  in  making  the  con- 
ference a  successful  one. 

It  is  expected  that  the  conference  will  result  in  the 
formation  of  a  permanent  Town  Planning  and  Hous- 
ing Conference. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  value  of  building  permits  issued  at  Vancouver  during 
1980  amounted   to  $3,713,965.     The   1919  total  was  $2,710,411. 

Saskatoon  building  permits  for  1920  were  $1,150,585  in 
value.  This  figure  is  approximately  $300,000  less  than  that  of 
1919. 

The  citizens  of  Belleville,  Ont.,  at  the  recent  elections, 
defeated  the  proposal  for  a  city  manager  system  of  munici- 
pal government. 

The  total  value  of  permits  issued  at  Kitchener,  Ont., 
(luring  the  year  1920  was  $1,238,002,  compared  with  $1,176,662 
for  the  year  1919. 

The  vote  on  the  water  works  by-law  at  Port  Dover,  Ont., 
was  25  for  and  107  against;  on  the  sewerage  by-law,  20 
for  and  112  against.     The  vote  was  very  small. 

During   last   year    1,767      permits      were    issued   at    Van- 
couver for  buildings,  valued  at  $3,702,123.     In  1919,  1,233  per-  . 
mits  for  buildings  valued  at  $2,271,411  were  issued. 

The  citizens  of  Hamilton  recently  passed  the  by-law 
for  a  $350,000  Nurses'  Home  but  defeated  the  by-law  for  the 
establishing  of  a  $500,000  isolation  hospital  in   the  city. 

Over  $750,000  has  been  spent  by  the  C.P.R.  on  improve- 
ments to  the  Edmonton,  Dunvegan  &  British  Columbia 
Railway,  which  line  was  taken  over  by  the  C.P.R.  last 
summer. 

Building  figures  at  Guelph,  Ont.,  for  the  year  1920,  fell 
considerably  below  those  of  1919.  The  total  for  the  entire 
year  of  1920 -was  only  $494,158,  compared  with  the  1919  figure 
of  $003,259. 

Work  on  the  new  $200,000  dam  at  St.  Thomas,  Ont., 
authorized  by  a  by-law  passed  by  the  ratepayers  at  the  recent 
elections,  is  to  be  started  at  once  to  provide  jobs  for  the 
unemployed. 

Permits  issued  at  Windsor,  Ont.,  during  the  past  year 
of  1920  numbered  1.511.  with  a  total  value  of  $4,850,310.  This 
figure  shows  an  increase  of  over  $2,000,000,  compared  with 
tin-  figure  for  1919. 

Building  permits  for  the  past  year  at  Edmonton  total  $3,- 
831,956,  according  to  Inspector  N.  Mclvor's  annual  report. 
The  sum  is  more  than  three  times  greater  than  that  of  the 
previous  year,  when  the  figures  were  $931,346. 

It  has  been  announced  that  the  firm  of  P.  Lyall  &  Sons 
Construction  Company,  contractors  of  Ottawa,  has  been 
awarded  the  contract  for  the  new  Government  drydock  at 
Esquimalt,  B.C.,  at  a  price  in  the  neighborhood  of  $4,000,000. 

The  City  Council  at  Kingston,  Ont.,  has  passed  a  by-law 
for  the  construction  of  a  sewer  and  water  main  on  Macdonell 
Street,  in  order  to  provide  work  during  the  winter,  chiefly 
for  married  men  with  dependents.  The  work  will  last  more 
than  two  months. 

A  recent  announcement  states  that  the  Castle-Laggan 
Highway  in  British  Columbia  has  been  completed  and  will 
shortly  be  opened  up  to  the  public.  This  new  highway  makes 
the  Lake  Louise  region,  one  of  the  most  beautiful  in  the 
Rockies,   accessible  to   tourists. 

The  total  value  of  building  permits  issued  during  1920 
at  London,  Ont.,  is  slightly  behind  that  of  1919.  the  respec- 
tive figures  being  $2,146,305  and  $2,455,170.  A  large  per- 
centage of  last  year's  construction  was  houses,  232  being 
built  at  a  total  expenditure  of  $889,500. 

The   citizens   of   Windsor,   Ont.,  at   the   recent   municipal 


elections,  passed  by-laws  authorizing  the  issuance  of  de- 
bentures to  cover  the  cost  of  a  new  police  station  and  an 
asphalt  plant.  The  estimated  cost  of  the  police  station  - 
$175,000   and   the   asphalt    plant,   $50,000. 

\    statement    recently    issued    by    the   City   Architect's 

partment   at   Toronto  shows   an   increase   of  nearly   ■*»',.( .111111 

in  building  permits  issued  during  the  year  1920  over  1919. 
The  figures  are:  1920,  7,400  permits  issued,  value  $25,785,000; 
1919,  7,544  permits  issued,  value  $19,819,000. 

At  a  meeting  of     representatives     of     the  National  .!• 
Industrial  Board  of  the  Building  &  Allied  Trades,  held  at  the 
Building    Exchange,    Montreal,    recently,    the    consensu*    of 
opinion    was   that   a    Federal   loan   of   $250,000,000   should    be 
made  available  for  housing  purposes  in   Canada. 

A  by-law  to  provide  a  $350,000  filtration  plant  at    Pel 
borough.  (Int..  was  passed  recently.     The  plant  will  comprise 
a  mechanical  gravity   sand  filter  ol    5,000,000   -alb..,,   per   day 
capacity  and  a  covered  reservoir  of  2.000,000  gallons  cap 
low  lift  pumps,  coagulation   basins   and  filter   1  1 

Application  will  be  made  immediately  by  the  School 
Boards  of  Windsor  and  Walkerville,  Ont.,  to  the  Ontario 
Government,  for  the  passing  of  a  special  act  to  enable  tin- 
two    municipalities    to    build    the    $500,< technical    school. 

which  was  approved  by  the  voters  at  the  recent  municipal 
elections. 

The  Ottawa  Suburban  Road  Commission  lias  been  taking 
advantage  of  the  recent  period  of  fine  weather  to  deliver 
stone  on  Medcalfe  Road  and  Bowesville  Road,  in  prepara- 
tion for  the  program  of  construction  this  year.  (  her  100 
men  and  50  teams  are  engaged  on  this  work  and  the 
mission's  five  quarries  are  in  operation  turning  out  the  stone. 

Building    figures    from    Montreal    show    permits 
during    the    past    year    of    1920    totalling  155.         This 

figure  shows  a  considerable  increase  over  the  L919  figure 
when  permits  issued  totalled  $10,033,901  in  value.  Although 
last  year's  increase  is  very  gratifying,  the  total  is  still  -far 
behind  the  record  year  of  1913,  when  permits  issued  totalled 
$97,000,000. 

Mr.  E.  L.  Cousins,  chief  engineer  of  the  Harbor 
mission,  Toronto,  recently  urged  the  establishment  of  a 
permanent  office  in  London,  England,  by  the  City  Council 
of  Toronto,  for  the  purpose  of  interesting  English  industrial 
firms  in  the  possibilities  of  Toronto  for  the  establishment  of 
industrial  plants,  and  to  keep  before  the  British  public  the 
opportunities  of  trade  in   Canada. 


Personals 

Mr.  Wm.  M.  Walker  was  recently  re-elected  by  acclama- 
tion as  a  member  of  the  Windsor  Water  Commission,  Wind- 
sor, Ont.    Mr.  Walker  is  a  contractor. 

Chief  Engineer  E.  L.  Cousins  and  Mr.  R.  Home  Smith  of 
the  Toronto  Harbor  Commission,  left  that  city  recently  for 
Mexico   on   a   business   trip. 

Hon.  F.  C.  Biggs,  Minister  of  Public  Works  and  High- 
ways, Ont.,  will  be  the  guest  of  honor  at  a  banquet  to  be 
given  by  the  Board  of  Trade,  Gananoque.  Ont..  on  January 
20th. 

Mr.  Walter  J.  Francis,  C.E..  of  Montreal,  who  recently 
underwent  a  severe  operation  in  Baltimore,  is  now  con- 
valescent. He  will,  however,  remain  in  the  South  for  some 
time. 

Mr.  Herbert  W.  Wilson,  formerly  president  of  the  Build- 
ers' &  Contractors'  Association  of  Windsor,  Ont..  was  elected 
mayor  of  that  city  at  the  recent  municipal  elections.  Mr. 
Wilson  was  the  guest  of  honor  at  a  banquet  recently  held  by 
the  above  association,  on  the  occasion  of  bis  retirement  as 
president. 
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"The  effect  of  insurance 'is  to  distribute  losses 
over  as  wide  an  area  as  possible.  In  assimilation 
of  insurance  to  a  tax,  the  companies  are  the  mere 
machinery  by  which  the  losses  are  distributed,  so 
as  to  fall  as  lightly  as  possible  on  the  public  at 
large,  the  body  of  the  insured,  not  the  companies, 
paying  the  tax." — U.  S.  Supreme  Court. 


Sherbrooke,  P.  Q.,  Laying  Sewers 

The  city  of  Sherbrooke  is  laying"  a  sewer  and  water 
system  for  the  new  model  city  at  a  cost  of  about  $70,- 
000,  also  a  trunk  sewer  at  an  approximate  cost  of  $80,- 
(XX),  the  latter  connecting  with  the  sewer  constructed 
last  year.  The  work  is  being  carried  out  according 
to  the  design  and  under  the  supervision  of  Mr.  Thos. 
Tremblay,  city  engineer  of  Sherbrooke. 


Clay  Products  Agency  Distributes  Interest- 
ing Calendar 

The  Clay  Products  Agency  are  distributing  an 
interesting  calendar  for  the  year  1921.  On  each  sheet 
is  shown  an  illustration  of  the  process  of  manufactur- 
ing vitrified  clay  pipe,  from  the  stripping  of  a  selected 
layer  of  clay  to  the  shipping  and  installation  of  the 
pipe. 


The  Canada  Cement  Company  are  distributing  an 
attractive  1°21  calendar. 


Building  Permits  Issued  in  56  Canadian  Cities 
During  November,  1920 

ACTIVITY  in  the  building  trades,  as  indicated 
by  the  value  of  building  permits  issued  in 
56  cities,  showed  a  decrease  during  November 
as  compared  with  the  preceding  month,  the 
total  value  of  building  permits  falling  from  $9,660,- 
538  in  October  to  $5,289,321  in  November,  a  decrease 
of  $4,371,217,  or  45.3  per  cent.  Prince  Edward  Island 
and  British  Columbia  were  the  only  provinces  to  reg- 
ister increases  in  this  comparison,  while  of  the  de- 
clines recorded  in  the  remaining  provinces,  that  of 
$3,094,706,  or  51   per  cent,  in  Ontario  was  the  largest. 

As  compared  with  the  figures  for  the  correspond- 
ing month  in  1919,  there  was  a  decrease  of  $2,443,942, 
or  31.6  per  cent.,  the  value  of  November,  1919,  having 
been  $7,733,263.  In  this  comparison  all  provinces 
showed  declines,  that  in  Ontario  of  $1,704,786,  or  36.5 
per  cent.,  being  the  most  pronounced. 

All  the  larger  cities,  Montreal,  Toronto,  Winnipeg, 
Edmonton  and  Vancouver,  reported  decreases  in  the 
value  of  the  permits  issued,  both  as  compared  with  the 
figures  for  October.  1920,  and  November.  1919. 

Of  the  smaller  centres,  Sherbrooke,  Guelph,  New 
Westminster,  Point  Grey  and  Victoria  registered  in- 
creases as  compared  with  the  previous  month  and 
also  with  the  corresponding  month  in   1919. 

The  returns  from  35  cities  formerly  used  in  this 
report  (which  are  distinguished  by  asterisks,  and 
which  are  also  tabulated  separately  for  statistical 
purposes)  show  that  the  total  value  of  building  per- 
mits issued  by  these  cities  amounted  to  $4,689,201,  as 
compared  with  $9,018,593  in  October,  1920,  and  with 


$7,004,453  in   November,  1919.     There  was,  therefore, 
a  decrease  of  $4,329,392,  or  48  per  cent,  as  compared 

with  the  returns  for  the  preceding  month  and  of  $2,- 
315,252,   or    33.1    per    cent,    in    comparison    with    the 

figures  for  the  corresponding  month  of  last  year. 

Estimated   Cost   of   Building   Work  as   Indicated   by 
Building  Permits 

October  November  November 

City.                                          I'.C'o  1920  1919 

Prince    Edward    Island    1,200  4,000  16,000 

Cnarlo'ttetown     I.-1"1  *■"<"  UfiOO 

Nova    Scotia     501,556  100,715  244,795 

•Halifax     :;:;:i,.",'.>r,  78,868  224,210 

New    Glasgow     920  800  Nil 

•Sydney     161,040  21,200  20,088 

New     Brunswick      231,523  86,725  278,930 

Fredericton     5,600  8,800  Nil 

♦Moncton     166,573  54,21'.".  52, 1  9  • 

•St.     John     89,880  29,000 

Quebec    986,426  930,340  1.268,607 

*Montreal-Mais<m„,uve     725,526  012. Mo  sOO.MVl 

•Quebec     113,808  119,840  171378 

Shawinigan     Falls     25,000  1,200  15,000 

•Sherbrooke     23*600  140.300  40,200 

•Three    Rivers    54,70"  26,300  1 24,876 

"  Westmount      44,266  29,890  26,291 1 

Ontario      6.061,070  2.966,364  4.671.150 

Belleville     13,20m  BOO  84,700 

•Brantford     68,778  -:.520  194348 

Chatham     24,616  0,625  U.4J.-. 

•Fort    William     51  '■"'.  i<  10  .450  46,500 

Gait     4,500  2,000  27,000 

•Guelph     37,870  ».:,390  203*0 

•Hamilton    325,400  161,775  525,94*1 

•Kingston     18,920  \02'»  13,798 

•Kitchener     187,490  8398  86,698 

•London     267,305  238,895  109,960 

Niagara    Falls     47,200  16,480  66,100 

Oshawa    18,900  86,900  203,350 

•Ottawa    721,049  143,425  264400 

Owen     Sound     15,000  3,000  8300 

•Peterborough     211,966  115,760  4,940 

•Port   Arthur    10,910  8,100  10.968 

•Stratford    84088  6386  10308 

•St.    Catharines     40328  44,04- 

*St.    Thomas     13,766  6,675  6310 

Samia 68,205  _      50.:  61490 

Sault  Ste.   Mai  ie    124,828  8,280  20,075 

•Toronto    2.S44.372  1,816,937  2.536,045 

Wetland    12,565  9328  36,314 

•  Windsor    424,025  116,405  291,285 

Woodstock     88  8,250  15,890 

Manitoba    618.560  283.877  317.850 

•Brandon    275.07".  6,800  7,000 

St.     Boniface     12. 4L'.".  1 7,831  1,450 

•Winnipeg     330,150  250-'  869,460 

Saskatchewan    220.945  197,820  201.995 

•Moose   Jaw    9S4O0  (8,4X0 

•Regina     Be  100300 

•Saskatoon     68,796  .".O.OOO  20,446 

Alberta    498,820  136.875  147.445 

•Calgary     418,000  70.500  56,000 

•Edmonton    73380  r.0,100 

Lethbridge     5,290  8336  12,S!V> 

Medicine    Hit     2,850  350 

British    Columbia     541.448  582.605  587.491 

N.inaimo     11480  500  900 

*  New     Westminster     15,400  17.300  10.200 

Point    Grey     132,970  .:il,015  186386 

Prince   Rupert     17360  Nil.  40711 

South    Vancouver    69,490  88.070  26,760 

•Vancouver    ;:,-  148310 

•Victoria    36.370  .-.3.045 

Total— 66     Cities     $9,660,638  36.289.381  87.783.863 

Total— 35   Cities    S0.01S.593  $4,6S9.201  37.004.483 


Contracts  Department 

News   of   Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Actonvale,  Que. 

Town  council  contemplates  proceed- 
in^  with  work  of  gravelling  roads  next 
spring.     J.   S.  St.  Pierre,  secy.-treas. 

Coteau  Station*  Que.  . 

Main  water  pipe  line  was  laid  on 
Main  St.  last  year  by  Soulanges  Water 
Co,  Ltd.  The  laying  of  pipe  lines  on 
cross  streets  will  start  in  spring  and  it 
is  also  planned  to  build  a  line  from 
Coteau  Station  to  St.  Polycarpe  and  one 
from  St.  Polycarpe  to  Coteau  Landing. 

Work  on  macadam  road  for  County 
Council  will  be  done  next  spring  by  day 
labor.     V.  A.   LaPalme,  secy.-treas. 

Grondines,  Que. 

Town  Council  plans  the  gravelling  ot 
several  roads.     L.  Auger,  secy.-treas. 

Construction  of  sewage  system  is  con- 
templated by  town. 

Ottawa,  Ont. 

Suburban  Roads  Commission  and  De- 
partment of  Canals  contemplate  road 
construction,  work  to  start  in  the  spring. 

Plans  and  estimates  will  be  prepared 
this  spring  for  drainage  system  for  dis- 
trict west  of  Leonard  Ave. 

Sarnia,  Ont. 

Ratepayers  passed  by-law  which  auth- 
orizes construction  of  sewers  for  city  at 
cost  of  $10,200. 

St.  Joseph  de  Soulanges,  Que. 

Gravelling  of  three  miles  of  roadway 
is  contemplated  by  Parish  Council. 
Henri  Valade,  secy.-treas.,  Les  Cedres, 
Que. 

St  Thomas,   Ont. 

Ratepayers  passed  by-law  authorizing 
construction  of  a  dam  across  Kettle 
Creek,  formation  of  a  storage  basin, 
sinking  of  additional  wells,  changing 
electric  pumps  and  repairing  wall  of 
clear  water  basin.  W.  B.  Doherty, 
clerk. 

Toronto,  Ont. 

W.  A.  McLean,  Deputy  Minister  Dep't 
Pub.  Highways,  Prov.  Gov't.,  will  receive 
tenders  until  Feb.  4th  for  construction  of 
subway  under  T.H.  &  B.  Ry.  track  at 
Hinckley's  Corners  in  Township  of  An- 
caster,  and  building  new  road  across 
liinkley's  Hollow  on  Dundas  Prov.  High- 
way. Plans  may  be  seen  on  and  after 
Jan.  14th  at  office  of  Res.  Engr.,  Guelph, 
and  Dep't.     Guaranty  Bond  50%. 

Mayor  T.  L.  Church,  Chairman  of 
Board  of  Control,  will  receive  tenders 
until  Jan.  18th  for  construction  of  sewers 
in  several  streets.  Plans,  etc.,  at  Room 
6,  City  Hall. 

CONTRACTS  AWARDED 

Toronto,  Ont. 

Geo.  Thompson,  40  Jarvis  St.,  has  con- 
tract for  construction  of  watermains  in 
four  streets  for  York  Township  Council. 


Railroads,  Bridges  and  Wharves 

Bromptonville,  Que. 

Construction  of  a  concrete  and  steel 
bridge  in  the  spring  is  contemplated  by- 
Town  Council.  A.  E.  Ouellet,  secy.- 
treas. 

Quebec,    Que. 

Cie  de  Chemin  de  Per  Bagotville  &  St. 
Laurent  will  present  a  bill  at  next  session 
of  Legislature  for  permission  to  build  a 
railway. 

St.  Roch  des  Aulnais,  Que. 

Bridge  owned  by  Municipality  ha 
lapsed   and    new    superstructure    will    be 
built.     G.  A.  Pelletier,  secy.-treas. 

St.  Vincent  D'Yamaska,  Que. 

Construction  of  a  steel  bridge  over 
Yamaska  River  is  contemplated  by  Town 
Council.  Michel  St.  Germain,  secy.- 
treas. 

CONTRACTS  AWARDED 

Chicoutmi,  Que. 

Tenders  will  be  called  in  March  for 
construction  of  120  miles  of  railroad  for 
Quebec  &  Chibougamou  Ry.  Co.  Con- 
tract has  been  let  for  ties  at  cost  of 
about  $100,000.  J.  G.  Scott,  secy.,  111 
Mountain  Hill,  Quebec. 


Public  Buildings,  Churches 
and  Schools 

Bothwell,   Ont. 

Ratepayers  passed  by-law  authorizing 
school  repairs  at  cost  of  $6,000. 

Calgary,  Alta. 

Tenders  for  main  Bldg  of  Technology 
and  Normal  School  costing  $500,000  will 
be  called  by  Dep.  Minister  of  Education 
L.  C.  Charlesworth,  Edmonton,  for  gen- 
eral contract 'with  plumbing,  heating  and 
electrical  work  separately.  Excavation 
now  being  carried  on  under  supervision 
of  Prov.  Architect  R.  P.  Blakey,  Ed- 
monton. Interior  equipment,  including 
revolving  doors,  gymnasium,  black- 
boards, furniture  for  thirty  class  rooms, 
office  furniture,  etc.,  will  be  purchased  by 
Deputy  Minister. 

East  London.  Ont. 

Adj.  Martin,  Salvation  Army,  394  Clar- 
ence Ave.,  will  receive  tenders,  no  clos- 
ing date  set,  for  erection  of  meeting  hall 
at  estimated  cost  of  $15,000. 

Grondines,  Que. 

Parish  congregation  plans  to  make  re- 
pairs to  church. 

L'Annonciation,  Que. 

Erection  of  a  school  and  residence  is 
contemplated  by  School  Bd„  C.  Peclet, 
secy.-treas. 

Montreal,  Que. 

Jos.  Venne,  architect  185  St.  Denis  St., 
will  receive,  tenders  until  Jan.  17  for 
masonry,  roofing,  plastering,  excavating 
(partly),  reinforced  concrete  (structure 
and  foundation),  for  a  five-storey  building 


which  will  eventually  become  a  ten  storey 
building,  for  University-  of  Montreal,  185 

St.  Denis  St. 

Ort'lia,  Ont 

By-law  authorizing  construction  of 
bed'  hospital    costing    $210,000    for    Hos- 
p;tal   Bd,   was  passed  by  ratepayers.  Old 
plans   will  be     immediately     revised 
work    will    be    started    in    spring.      E.    G. 
Bird,  architect,  6  King  St.  \\\.  Toronto. 

Osgoode,  Ont 

J.   1'.   MacEaren,   architect.    L04    Sparks 
St,  (  'ttawa,  has* prepared  plans  of  so! 
to  c<  '  $6,000  for  Osgoode  School   Bd. 

Ottawa,  Ont. 

By-law  authorizing  construction  of 
three-storey  fire  hall  costing  $1  $0,000  was 
ietcated   by   ratepayers. 

Rosser,  Man. 

o/-Uv.v  authorizing  erection  of  school 
at   e  cost   of   $80,000   for    Br 

Ian.!  S  D.  No.  1440  will  be  submitted  to 
ratepayers  on  Jan.  22.  Alex.  Melville, 
architect.  Bank  of  Nova  Scotia  Bldg., 
Winn  . 

St    Alphonse   D'Youville,  Que. 

The  cure  and  church  wardens 
I.'Ouvre  et  rabriquc  de  la  Paroisse  de  St. 
Alpiior.se  D'Youville  will  apply  to  the 
Legislature  at  its  next  session  for  the 
passing  of  an  act  authorizing  them  to 
borrow  |  if  which  $30,000' will  In- 

used  to  build  a  chapel.  Later  a  church 
will  be  erected  with  the  remainder. 
Tenders  will  be  called.  Chas.  Reeves, 
architect  h;i  Craig  St.  W.,  Montreal. 

St.  Catharines,  Ont. 

Dakers  &  McGlashan,  72  Henry  St., 
have  painting  contract  for  alterations 
and  addition  to  orphanage  and  school  at 
cost  of  $12,000  for  Carmelite  Sisters,  78 
Yate  St. 

St  Gregor,  Sask. 

Tenders  will  be  called  in  the  spring  by 
Rev.  James  Wickel.  Engelfield,  Sask.,  for 
erection  of  church  estimated  to  cost  $20,- 
ooo  for  R.  C.  Parish,  St.  Gregor. 

St.  John,  N.B. 

General  Public  Hospital  Commission- 
ers plan  alterations  and  addition  to  Hos- 
pital to  cost  $500,000. 

St.  Tite,  Que. 

Tenders  will  be  called  in  the  spring 
for  erection  of  school  for  School  Board. 

St.  Vital,  Man. 

By-law  authorizing  remodelment  and 
erection  of  addition  to  school  to  cost 
$20,000  for  Woodlawn  S.D.  will  be  sub- 
mitted to  ratepayers  on  Jan.  19th.  H. 
W.  Greene,  architect,  Bank  of  Nova 
Scotia  Bldg.,  Winnipeg. 

Toronto,  Ont. 

Erection   of  an     institutional     bldg.  is 
itemplated  by  College  St.  Presbyterian 
Church. 

Upton,  Que. 

Erection  of  a  convent  is  planned  by 
i'arish  of  Upton. 
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^~*y            J                 y**LA>   T\    ts,AW-,3Mt0  ,Ba*      «  also  that  in  a  number  of  districts  the  avowed  purpose 

M  _^  •W^\X*Tkm\      \Jr£^flf\.'W*J%  of  labor  was  to  "slack."    Senator  Robertson  has  only 

If    |1           J  f\  \.  \.    |\Cf     ill    il  to  compare  his  own  standard  of  a  day's  work  twenty- 

M  \M  I       %,&  V*^^**    I  l^'^/^^l    v4  ^ve  years  aS°  with  what  the  average  laborer  gives  to- 

^^^>                                                 S  day  to  refute  his  own  contention. 

^^"^>P'l|/\i,ripp|»-||"»A     O^Vl  f^VJ  The  fact  seems  to  be  that  "labor"  as  we  usually 

*^  l^liyillvV*  lllj^     I\A_  V1LW  use  tne  term  nas  gathered  an  entirely  erroneous  idea 

of  the  value  of  laziness  as  a  luxury.     Their  view  of 

A  National  Journal  for  the  Construction  Interests  of  Canada,  ideal  labor  conditions  is  three-fold:   (1)  more  money, 

reaching    Architects,    Engineers,    Contractors,  (2)   shorter  hours,   (3)   less  exertion.     There  is  little 

Municipal  Officials,  etc. else  jn  their  horizon.     The  question  of  greater  effici- 

„-_,.«.       .      .  ency  or  better  workmanship  seems  to  be  left  out  of 

Pubhshed  Each  Wednesday  by  consideration.    Their  attitude  towards  their  employers 

HUGH  G.  MACLEAN  PUBLICATIONS  is  one  of  resentment— an  attitude  that  says  "if  we  can't 

limited  have  the  things  our  employer  has,  we  shall  at  least 

THOMAS  S.  YOUNG,  Managing  Director  do   our  part   in   preventing  him   from   having   them," 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  and  right  there  is  where  the  iabor  unjons  have  been 

Telephone  A.  2700 a  miserable  failure  where  they  ought  to  be  a  splendid 

"TZ         MONTREAL      -      119   Board  of  Trade   Bldg.  success.    No  broadminded  man  can,  we  think,  for  one 

/Q\     WINNIPEG      -      -      -      Electric  Ry.  Chambers  moment  object  to  labor  organizing  if  they  want  to. 

M    *"    VANCOUVER      -      -      -     -      Winch  Building  The  trouble  is  with  their  teachings.     I  hey  teach  their 

fni        NEW  YORK 296  Broadway  members  to  be  constantly  agitating  for  more  pay,  but 

V*"V    CHICAGO      -     -      Room  803,  63  E.  Adams  St.  at  the  same  time  they  teach  them  constantly  to  be 

*!££?       LONDON,  ENG.    --    16  Regent  Street  S.  W.  on  the  alert  to  give  less  in  return 

■  If  the  building  industry   is  marking  time   to-day 

SUBSCRIPTION   RATES  with  thousands  of  men  out  of  work  we  cannot  see  it 

Canada  and  Great  Britain,  $2.00.     U.  S.  and  Foreign,  $3.00.  otherwise  than  that  these  men  are  themselves  largely 

Single  copies  io  cents.  responsible.     There  is  nothing  that  irritates  the  man 

~~                             ~      !     "              77  who  is  paying  out  good  money  in  the  erection  of  a 

as  s^;rS^2.P0StmaSter  Ge"eral  f°r            '        transm,5S'on  new  house  or  factory,  so  much  as  to  see  the  workmen 

— i —            — idling  their  time  away.    Nothing  but  the  most  urgent 

Vol.  35                        January  19,  1921     No   3  necessity  forces  him  to  put  up  with  this  condition,  and 

he  builds  as  little  as  he  can  possibly  get  along  with. 

Editorial    - 53  The  idling  of  labor  means  much  more  to  him  than 

Berliner  Gramophone  Company's  Factory   55  the  high  price  of  material,  and  is  having  more  influ- 

Saskatchewan's  Highway  System  56  ence  to-day  in  holding  up  construction  of  every  kind. 

c  T7  ,              ♦    ti,„  i\r„,,;,.;,^,i  h^h™  piP<-tHr  We  have  yet  to  meet  the  owner  who  has  not  been 

Proaress  of  Extensions  to  the   Municipal   riyilro-eiectric  •>              .                 .                           . 

,            .                                               ra  sore     on  this  point.     It  is  not  the  high  wages  he  ob- 

plant  of  the   City  of  W  inmpeg    08  .            ^^  .g  ^  jazinesS;  cussedness  and  unreliabil- 

Remedy  for  Housing  Inactivity  60  ity  of  the  men  on  the  job. 

Road   Designed  Arbitrarily    61  Perhaps  the  present  period  of  inactivity  will  bring 

First  Annual  Meeting  of  the  Hamilton  Branch  A.C.B.C.I.    63  these  men  to  see  things  in  a  more  reasonable  light. 

Annual  Meeting  of  Toronto  Builders'  Exchange  70  Already  we  have  been  assured  by  one  contractor  that 

,,,,,.            „  ....         .  -,  .  _.                                       »-  the  efficiency  of  his  workmen  is  improving,  and  that 

Model   Garage   Budding  at  Toronto    7o  ..     ,           J                                                 ?            &' 

s  in  his  future  estimates  he  will  take  it  for  granted  that 

Mainly  Constructional  •<•  this  improvement  will  continue.     He  is  not  bothering 

; : much  at  all  about  reduction  in  wages,  what  he  wants, 

IS  Labor  Really  Getting  More  and  what  he  know  his  clients  want  is  value  for  the 

Efficient?  wages.     Let  us  hope  the  day  will   come  soon  when 

_ ! tne  teaching  of  the  unions  will  be  changed  from  "get 

SENATOR  GIDEON  ROBERTSON,  Minister  of  as  much  as  ^ou  can"  t0  "&et  as  nu,ch  as">'ou  earn" 

Labor,  at  Ottawa,  speaking  before  the  Hamilton      _ . 

branch  of  the  Association  of  Canadian  Building  Legislation  Enforcing  Standards  for  Heating 

&  Construction  Industries  a  few  days  ago  made  do*,    o    •      n      v 

a  statement  that  we  should  all  like  to  believe,  namely,      HySiemS  in  JJWeilingS 

that  sixty  odd  per  cent,  of  the  employers  of  labor  had 

expressed  themselves  as  satisfied  with  the  efficiency  A  N  editorial  in  the  Toronto  "Mail  and  Empire" 
of  their  workmen.  We  regret  to  state  that  we  have  /%  urges  legislation  enforcing  certain  standards 
been  unable  to  find  a  single  contractor  who  holds  this  I  !m.  for  heating  systems  in  dwellings,  so  as  to  en- 
view,  sure  adequate  heating.  Too  many  houses,  it 
I 'here  arc  certain  trades  where  it  is  difficult  to  is  claimed,  are  insufficiently  equipped  in  this  way. 
gauge  the  amount  of  work  a  man  does  in  a  day,  the  The  article  follows. 

trade  that  best  lends  itself  to  such  an  estimate  being  The  Legislature  will  be  asked  to  authorize  munic- 

the  masons'.     Here  we  know,  without   question,  that  ipalities  to  enforce  minimum  standards  for  hot  water 

efficiency  had  dropped  at   the  beginning  of   the   year  and  steam  heating  systems   in   dwellings.     This   is  a 

1920  to  about  65  per  cent,  of  that  of  1914.     The  story  matter  needing  attention.     About  half  the  homes   in 

has  been  retold  many  times  of  a  man  working  on  a  Toronto   with   hot   water    systems    are    inadequatelv 

large  government  job  who  boasted  that  he  got  away  heated,  and  buyers  of  these  housess  do  not  find  it  out 

with  167  bricks  in  an  eight-hour  shift,  and  we  all  know  until  they  have  tested  the  systems  themselves.    When 
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Canada's  Engineers— Harry  Stewardson 


Mr.  Harry  Stewardson,  City  Engineer  of  New  West- 
minster, B.C.,  whose  sketch  has  been  chosen  to  appear 
in  the  "Canada's  Engineers'"  series  of  this  week's 
issue,  was  born  in  the  Old  Country  in  1878,  and  was 
educated  at  public  school  and  technical  classes  at  Liver- 
pool, Eng.,  Technical  College.  From  1893  to  1898  he 
served  articles  with  W.  Andrews,  divisional  engineer, 
London  &  North  Western  Railway,  Liverpool,  in  the 
latter  year,  becoming  assistant  engineer  with  the  Lon- 
don &  North  Western  Railway..  He  remained  in  this 
capacity  until  1905,  being  engaged  on  the  design  and 
construction  of  roofs,  bridges,  sewers  and  works  gen- 
erally in  connection  with  the  maintenance  and  con- 
struction of  railways..  Mr.  Stewardson  then  came  to 
Canada,  and  from  1906  to  1908  was  chief  draughtsman 
with  the  V.  V.  &  E.  Railway  &  Navigation  Co.  in  charge 
of  the  construction  office  at  Vancouver  and  New  West- 
minster, B.C..  In  1909  he  became  assistant  city  engi- 
neer of  New  Westminster  in  charge  of  all  construction 
work,  in  1917  being  appointed  to  his  present  position 
of  city  engineer. 

Mr.  Stewardson  is  an  associate  member  of  the  En- 
gineering Institute  of  Canada,  a  member  of  the  execu- 
tive of  the  New  Westminster  Board  of  Trade  and  a 
member  of  the  B.C.  Good  Roads  Association. 


the  hot-water  plant  of  a  seven-room  dwelling  costs 
about  $1,000,  the  incentive  to  the  speculative  builder 
to  scamp  the  radiation  is  very  strong.  Toronto,  at 
least,  should  have  a  by-law  enforcing  radiation  at  least 
25  per  cent,  larger  than  the  so-called  trade  standard; 
the  placing  of  not  more  than  two  radiators  on  one 
pipe-line ;  the  use  of  only  large  size  feed-joints  into  the 
radiator,  allowing  maximum  circulation.  The  usual 
trade  standard  for  radiation  is  one  square  foot  for 
every  60  cubic  feet  of  room  area,  one  square  foot  for 
every  10  square  feet  of  exposed  wall,  and  one  square 
foot  for  each  square  foot  of  outside  window  or  door. 
But  so  often  the  construction  of  the  house  is  poor,  the 
windows  draughty,  or  the  circulation  defective,  that  the 
heating  is  insufficient.  It  is  safe  to  say  that  Toronto 
has  had  considerable  mortality  arising  out  of  "barn- 
like" hot-water  heated  houses,  and  the  building  inspec- 
tors should  have  as  much  right  to  enforce  certain  rea- 
sonable minimums  of  heating  capacity  as  they  have 
to  require  efficient  electrical  wiring. 

Montreal  Builders'  Exchange  Activities 

THE  directors  of  the  Montreal  Builders'  Ex- 
change have  decided  to  go  in  for  a  new  home 
on  more  ambitious  lines  than  was  at  first  con- 
templated. A  report  brought  in  by  a  special 
committee  suggesting  the  purchase  of  certain  prop- 
erty has  been  rejected,  and  a  new  committee,  con- 
sisting of  Messrs.  J.  Grieve,  A.  T.  Alexander,  J.  P. 
Anglin,  and  A.  W.  Bremner  appointed  to  consider  a 
further  plan. 

At  a  meeting  of  the  directors,  various  suggestions, 
which  had  been  referred  to  the  board  from  the  last 
general  meeting  of  the  Exchange,  were  sent  to  a  spec- 
ial committee  for  action.  These  are  matters  dealing 
with  the  relations  of  local  building  associations  to  the 


central  organization;  the  powers  of  accredited  dele- 
gates from  the  building  associations  as  opposed  to 
those  of  direct  members,  and  other  such  questions. 
The  special  committee  charged  with  these  matters  con- 
sists of  Messrs:  \V.  M.  Irving,  J.  E.  Walsh.  John  Ouin- 
lan,  D.  K.  Trotter,  the  secretary,  and  the  instructions 
to  the  committee  are  to  draft  the  views  of  the  local 
building  men  to  the  executive  secretary  of  the  con- 
ference of  the  Association  of  the  Canadian  Building 
and  Construction  Industries  to  be  held  in  Winnipeg 
on  Jan.  19  to  21.  such  views  to  embody  the  idea-  of  tin- 
hoard  of  directors  of  the  Montreal  Builders'  Exchange. 

The  following  have  been  nominated  as  the  officers 
of  the  Exchange  for  1921 :  Air.  K.  1).  Church,  as  pres- 
ident; Mr.  Fred.  B.  Lockerby,  as  honorary  secretary; 
and  Mr.  J.  E.  Walsh,  as  honorary  treasurer.  Mr. 
David  K.  Trotter  has  been  re-appointed  secretary,  the 
directors  at  the  meeting  expressing  their  great  ap- 
preciation of  his  work. 

Mr.  J.  P.  Anglin  announced  the  presentation  of  a 
cup  to  be  played  for  at  a  curling  bon spiel  to  be  held  in 
February,  and  prior  to  the  annual  meeting,  which  will 
be  in  February.  Mr.  Anglin's  idea  in  donating  the 
cup  is  that  the  competing  rinks  shall  be  formed  from 
teams  representing  the  architects  and  industrial  en- 
gineers of  the  city  of  Montreal  jointly,  the  contracting 
members  of  the  Builders'  Exchange,  the  trade  and  sub- 
trade  contractors  and  the  exchange  supply  dealers. 
Arrangements  for  the  battles  for  this  cup  were  left  in 
the  hands  of  Mr.  Irving,  the  president  and  Mr.  Trotter. 


Messrs.  Brown  &  Son,  tile  and  mosaic  contractors, 
have  removed  to  42  Craig  St.  W..  Montreal.  The 
firm  are  the  agents  for  the  Leeds  Fireclay  Company. 
Leeds,  England,  who  are  supplying  the  tile  for  the 
C.P.R.  station  at  Moose  Taw,  Sask. 
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An  L-Shaped  Building,  with  Wings  230  and  270  ft. 
Long,  Five  Storeys  High,  Constructed  of  Concrete 

Berliner    Gramophone    Go.'s   Factory 

Construction  Details  of  Large  Montreal  Structure,  Erected   During  the  Past 
Year — Arrangement  of  Contractor's  Plant  for  Pouring 
Cement  and  Handling  Material 

By  A.  Sidney  Dawes* 

ON  April  28th,  1920,  a  contract  was  awarded  to 
The  Atlas  Construction  Company,  Limited, 
Montreal,  for  the  construction  of  a  five-storey, 
reinforced  concrete  building  for  the  Berliner 
Gramophone  Company,  Limited.  Architectural  plans 
w  ere  prepared  by  MacVicar  &  Heriot,  engineering 
plans  by  Major  W.  H.  Wardwell,  and  plans  for  the 
mechanical  trades  by  J.  M.  Robertson  Company,  Lim- 
ited. The  site  is  at  St.  Antoine  and  Lacasse  Streets, 
and  the  building  is  "L"-shaped,  approximately  230 
feel  long  "ii  St.  Antoine  and  270  feet  on  Lacasse  St., 


The  Berliner  Gramophone  Co.'s  new  plant  at   Montreal 

both  wings  being  about  54  feet  wide  for  the  lower 
two  storeys  and  40  feet  wide  for  the  upper  three 
storeys,  this  forming  a  promenade  14  feet  wide  on  the 
second  floor. 

The  building  was  designed  for  a  live-load  of  200 
pounds  per  square  foot.  A  flat  slab  type  of  construc- 
tion was  used  with  floor  slabs  8  inches  thick  and  a  6- 
inch  roof  slab. 

The  ground  floor  is  to  be  used  for  storage,  the 
first  floor  as  a  machine  shop,  and  the  upper  floors 
for  the  manufacture  of  gramophone  records.  Four 
elevators  supply  the  building,  pent  houses  20  ft.  x  40 
ft.  at  the  end  of  each  wing  housing  the  hoisting  ma- 
chinery. 

The  three  lower  floors  of  columns  are  of  a  1-1J4-3 
mix,  the  rest  of  the  concrete  being  1-2-4,  except  the 
\y2  in.  of  floor  finish  which  is  \-V/2-2.  Flintex  floor 
hardener  was  used  with  good  results.     The  spandrel 

*Of  Atlas   Construction   Co..    Montreal. 


A   progress  view  of  the  factory  taken  on  July  27,   1920 

walls  are  brick  with  metal  sash,  giving  perfect  light 
to  all  parts  of  the  building. 

Construction  was  started  May  7th,  1920,  and  the 
roof  slab  completed  on  Sept.  3rd.  Two  hoists  at  the 
street  line,  one  in  the  centre  of  each  wing  were  used. 
From  the  hoists  the  concrete  was  wheeled  in  J4  yard 
buggies  to  the  place  of  deposit,  the  shape  of  the  build- 
ing not  permitting  a  central  tower  and  chut 

Material  was  deposited  on  St.  Antoine  Street  by- 
street cars  and  teams.  A  small  gauge  railway  was 
built  from  St.  Antoine  St.  to  the  Lacasse  St.  mixer. 


Another  view  taken  on  Sept.  9.   1920 
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Two  J4  yard  swivel  cars,  filled  at  St.  Antoine  Street, 
dumped  directly  into  the  Lacasse  St.  mixer.  The 
cars  were  drawn  UP  tne  grade  to  the  mixer  by  the 
hoisting  engine  with  cables  and  pulleys,  the  grade 
being  steep  enough  to  allow  the  empty  cars  to  roll 
down  with  just  a  start. 

Forms  were  started  at  the  end  of  the  St.  Antoine 
Street  wing,  the  steel  gang  following  the  forms,  while 
concrete  was  being  placed  on  the  next  lower  floor  at 
the  end  of  the  Lacasse  Street  wing.  A  floor  was 
poured  approximately  every  two  weeks. 

The  bays  of  the  2nd  floor  of  the  Lacasse  St.  wing 
were  tested  with  cement  bags,  seven  layers  dee])  to 
a  live-load  of  300  pounds  per  square  foot,  90  days  after 
pouring.  The  load  remained  in  position  8  days,  the 
maximum  deflection  being  8/48  of  1  inch  at  the  centre 
of  each  day,  by  which  7/48  was  recovered  upon  re- 
moval of  load. 

Interior  partitions  are. of  a  terra  cotta  4  ft.  high 
with  metal  sash  above  and  kalamein  doors.     The  ex- 


terior windows  are  so  arranged  as  to  provide  for 
future  double  sash  if  found  necessary.  Toilets  are 
finished  in  white  enamel  fixtures  and  marble  slab  par- 
titions. 

The  interior  walls,  ceilings  and  columns  are 
painted  two  coats  of  Holland  Varnish  Company's 
"Factory  White  Paint,"  with  walls  and  columns  to 
a  height  of  4  ft.  painted  battleship  grey  in  color. 

A  brick  and  steel  power  house  53  ft.  x  88  ft.  9  in. 
and  about  30  ft.  away  from  the  inner  walls  en"  the  "L" 
will  supply  all  heat  and  power  required  for  the  en- 
tire plant.  Architectural  and  engineering  plans  for 
the  power  house  were  prepared  by  J.  M.  Robertson, 
Company,  Limited.  The  chimney  for  the  power 
house,  built  by  Summerbays  Company,  is  175  ft.  high 
and  radial  with  an  opening  of  8  ft.  5  indies  at  the  top. 

A  concrete  roadway.  Jit  to  30  feet  wide  covers 
the  space  between  the  factory  proper  and  the  power 
house,  the  receiving  room  being  supplied  with  a  travel* 
ling  crane  for  facility  in  unloading  trucks. 


Saskatchewan's   Highway  System 

Plans  Prepared  for  a  Scheme  of  7,160  Miles 
of  New   Roads— Four  Interprovincial  Roads 


HON.  J.  S.  LATTA,  Minister  of  Highways  for 
Saskatchewan,  has  had  prepared  a  general 
plan  of  the  roads  to  be  constructed  under 
The  Canada  Highways  Act  as  approved  by 
the  Lieutenant-Governor  in  Council  and  the  Minister 
of  Railways  and  Canals  for  the  Federal  Government. 
This  plan,  published  herewith,  shows  the  general  di- 
rection of  the  Various  main  roads  which  are  planned 
so  as  to  serve  as  efficiently  as  possible  the  people  of 
the  province  and  will  be  followed  as  closely  as  the 
rectangular  system  of  survey  for  the  province  will 
permit. 

The  system  indudes  the  greater  part  of  what  is 
generally  known  as  the  Saskatchewan  Interurban 
System,  embodying  that  portion  of  Saskatchewan 
main  market  roads  system  that  can  be  used  to  form 
a  direct  connection  between  adjoining  towns,  cities 
and  villages. 

Indicates  General  Plan 

"It  should  be  clearly  understood,"  Mr.  Latta  states, 
"that  this  indicates  the  general  plan  only  and  not  the 
detailed  and  completed  system  as  it  will  finally  appear. 

"It  should  also  be  emphasized  that  the  specia'l  at- 
tention which  will  be  paid  to  the  7,160  miles  in  the 
system  will  not  cause  any  alteration  in  our  general 
programme  for  'Better  Roads'  which  has  been  so 
heartily  endorsed  by  our  municipal  officials  and  with 
which  they  are  so  zealously  co-operating,  with  very 
few  exceptions.  There  are  approximately  32,000  miles 
of  main  roads  in  this  province  and  we  do  not  propose 
to  take  up  any  programme  for  improving  any  portion 
of  these,  if  it  would  involve  neglecting  the  balance, 
and  we  hope  to  carry  on  the  work  of  genera1!  highway 
improvement  on  all  main  highways  of  the  province 
with  the  same  efficiency  and  service  as  we  have  en- 
deavored to  give  in  the  past." 

In  addition  to  the  interurban  system  the  plan 
embodies  several  north  and  south  roads,  providing  of 
cross-country  connections  between  the  market  points 
along  the  different  lines  of  railways.    The  system  em- 


braces a  total  mileage  <>f  approximately  7,160  miles 
and  provides  for  four  interprovincial  highways  cast 
and  west  as  follows  : 

1.  Antler  to  Altawan  via  Carlyle.  Weyburn,  As- 
siniboia  and  Shaunavon  ; 

2.  Fleming  Walsh  via  Regina,  Moose  Jaw  and 
Swift  Current; 

3.  Marchwell  to  Macklin  via  Vorkton,  Saskatoon. 
Biggar  and  Wilkie ; 

4.  Togo  to  Lloydminster  via  Kamsack,  Humboldt 
and  North  Battleford. 

The  system  provides  for  live  through  roads  across 
the  province  from  north  to  south  as  follows: 

1.  Vidora  to  Lloydminster  via  Maple  Creek,  Hat- 
ton,  Estuary  and  along  the  west  boundary  of  the 
province ; 

2.  The  International  boundary  to  Midnight  Lake 
via  Cadillac,  Swift  Current,  Rose  town,  Biggar,  Bat- 
tleford and  North  Battleford ; 

3.  Assiniboia  to  Prince  Albert  via  Moose  Jaw, 
Watrous  and  Dana ; 

4.  Forward  to  Melfort  via  Regina.  Southey,  Kay- 
more,  Dafoe  and  Watson ; 

5.  North  Portal  to  Preeceville  via  Carlyle,  White- 
wood  and  Canora. 

The  amount  of  provincial  assistance  which  will 
be  available  for  Saskatchewan  under  The  Canada 
Highways  Act  will  be  $1,806,255,  to  earn  which  it  will 
be  necessary  for  the  province  to  provide  for  $2,709,- 
382.  The  class  of  construction  proposed  to  be  adopted 
on  this  system  will  be  a  high  standard  earth  road 
which  will  be  surfaced  with  gravel  on  such  portions 
where  gravel  can  be  obtained  convenient  to  the  work 
to_  make  this  possible.  It  is  proposed  to  provide  a 
minimum  width  of  20  feet  of  travelable  roadway  which 
for  ordinary  turnpiking  will  require  a  minimum  width 
from  outside  to  outside  of  ditch  of  32  feet.  The  Can- 
ada Highways  Act  Regulations  approved  by  the  Gov- 
ernor in  Council  provide  that  none  of  this  Federal  aid 
can  be  paid  out  on  work  carried  out  prior  to  the  com- 
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ing  into  force  of  The  Canada  Highways  Act  on 
July  7,  1919,  and  all  expenditures  shall  be  made  pur- 
suant to  tender  and  contract  except  where  for  any  spe- 
cial reason  it  may  be  agreed  upon  by  both  governments 
that  the  work  shall  be  carried  on  in  some  other  way. 

Highways  Act 

The  following  are  the  main  provisions  of  Canada 
Highways  Act : 

For  the  purpose  of  constructing  and  improving 
highways  in  Canada  the  Governor  in  Council  may 
authorize  the  payment  out  of  the  Consolidated  Rev- 
enue fund  of  Canada  of  the  sum  of  twenty  million 
dollars  during  the  period  of  five  years  from  the  first 
day  of  April,   1919. 

Subject  to  the  conditions  hereinafter  mentioned 
such  sum  shall  be  allotted  and  paid  as  follows: 

(a)  Eighty  thousand  dollars  shall  be  paid  each 
year  to  the  Government  of  each  province ; 

(b)  The  remainder  of  such  sum  shall  be  allotted 
and  paid  to  the  Government  of  the  respective  pro- 
vinces  in   proportion    to   the   populations   of  the    said 


provinces    respectively,    as    determined    by    the    latest 
Federal  census  of  each  province. 

The  said  payments  shall  be  made  subject  to  the 
following  conditions  : 

(a)  Any  highway  for  which  aid  is  granted  shall  be 
constructed  or  improved,  as  the  case  may  be,  in  ac- 
cordance with  the  terms  of  an  agreement  to  be  made 
by  the  .Minister  with  the  Government  of  the  pro- 
vince. Such  agreement  must  be  approved  by  the 
Governor  in  Council  and  shall  contain  such  provisions 
as  to  location,  cost,  description,  specifications,  time 
and  method  of  construction,  supervision  and  other  ne- 
cessary particulars  as  are  essential  to  protect  the  pub- 
lic interest.  Except  for  reasons  set  forth  in  Order  in 
Council  and  except  with  the  consent  of  both  gov- 
ernments all  expenditure  under  this  act  shall  be  by 
tender  and  contract; 

(b)  The  aid  to  be  given  in  any  case  shall  be  forty 
per  cent,  of  the  amount  which  in  the  opinion  of  the 
Minister  is  the  actual  necessary  and  reasonable  cost 
of  the  construction  of  improvement  of  such  highways 
as  the  case  may  be. 
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Progress  of  Extensions  to  Municipal  Hydro- 
Electric  Plant  of  the  City  of  Winnipeg 


-By  E.  V.  Caton,  M.E.I.C.*- 


The  Hydro-electric  plant  of  the  city  of  Winnipeg,  situ- 
ated at  Point  du  Bois  on  the  Winnipeg  River,  78  miles  north- 
east of  Winnipeg,  has  already  been  described  in  the  technical 
press  in  so  far  as  the  original  installation  completed  in  1911 
is  concerned.  Since  then  the  plant  has  been  increased  from 
time  to  time  by  the  installation  of  additional  units,  until  the 
capacity  of  the  original  building  was  taken  up. 

The  present  article  is  intended  to  briefly  describe  the 
extension  now  being  completed  to  the  buildings,  which  will 
enable  the  installation  of  double  the  number  of  existing 
units  to  be  proceeded  with. 

The  original  installation  consisted  of  a  rock-filled  dam, 
concrete  dam  and  spillway,  intake  works  and  part  of  the 
power  house  building. 

The  power  house  building  is  built  as  part  of  the  dam, 
the  up-stream  wall  containing  the  wheel  pits,  the  draught 
tubes  being  situated  below  the  power  house  floor  and  dis- 
charging directly  into  a  bay  below  the  falls.  The  complete 
design  called  for  sixteen  wheel  pits  and  an  exciter  wheel  bay. 

The  first  installation  consisted  of  the  completion  of 
eight  wheel  pits  and  draught  tubes,  exciter  bay  and  power 
house  building  completed  to  take  care  of  eight  machines,  two 
water  wheel  driven  exciters  and  the  necessary  transformers 
and  switching;  the  up-stream  wall  being  completed  suf- 
ficiently to  act  as  a  dam,  openings  being  left  for  the  wheel 
pits,  which  were  temporarily  closed  by  sheathing  on  the 
rack  structure  in  front  of  pits,  placing  stop  logs  in  the  open- 
ings and  a  wing  dam  at  the  temporary  end  of  the  completed 
building. 

Five  machines,  each  of  5,200  h.p.  (Maker's  rating),  and 
two  exciters,  each  of  400  h.p.  (Maker's  rating),  were  in- 
stalled, together  with  two  banks  of  transformers,  each  of 
9,000  k.w.  Later  on  three  6,800  h.p.  machines  were  installed 
and  one  9,000  k.w.,  three  phase  transformer,  thus  taking  up 
all  available  space. 

In  1917  the  draught  tubes  were  completed  for  the  remain- 
ing eight  wheel  pits,  but  no  superstructure  was  built. 

In  1920  the  contract  was  let  for  the  completion  of  the 
power  house  building.  The  work  consisted  of  extension  to 
the  generator  room  268  feet  long,  63  feet  wide  and  50  feet 
high  and  the  roofing  in  of  the  turbine  floor,  gate  house  and 
rack  structure. 

For  obvious  reasons  the  design  followed  very  closely 
that  of  the  first  installation,  with  slight  variations  from  it, 
which  had  been  found  necessary  in  the  operation  of  the 
plant. 

♦Chief    Engineer,    City    Light   and    Power,    Winnipeg. 


The  generator  room  will  house  eight  7,000  h.p.  units,  two 
18,000  k.w.  transformer  banks  and  the  necessary  switching 
and  control  apparatus.  At  the  extreme  end  is  provided  an 
unloading  bay  and  room  for  machine  shop,  oil  storage  and 
office.  The  construction  is  partly  structural  steel  and  partly 
reinforced  concrete. 

All  concrete  is  either  1,  3,  5  or  1,  2,  4,  the  aggregate 
being  crushed  granite  obtained  from  a  quarry  situated  within 
Y%  mile  of  the  work.  Sand  was  obtained  from  a  pit  situated 
on  the  department's  railroad,  within  4  miles  of  the  plant. 
Most  of  the  lumber  for  form  work  was  obtained  from  a  local 
lumber  mill. 

The  main  contractors  were  Messrs.  Thos.  Kelly  and 
Sons,  Winnipeg.  The  steel  contractors  were  the  Dominion 
Bridge  Company. 

The  completed  building  will  be  as  shown  below  and 
will  house  a  plant  having  a  capacity  of  over  100,000  h.p. 

The  estimated  cost  of  the  completed  work  now  being 
undertaken  is  $300,000.00. 

Owing  to  the  unsettled  conditions  of  the  labor  and 
material  market  when  contracts  were  called  for,  it  was  felt 
that  it  would  be  impossible  to  secure  satisfactory  contracts 
on  the  usual  basis  and  it  was  therefore  decided  to  call  for  ten- 
ders on  a  cost  plus  basis.  Specifications  were  therefore  called 
for  on  a  basis  of  cost  plus  with  fixed  maximum  cost  of  the 
work,  a  bonus  being  paid  for  any  reduction  in  cost  below 
this  and  a  penalty  for  any  cost  above  this.  The  following 
quotation  from  the  specification  gives  the  exact  terms  under 
which  the  contract  was  let: 

"The  tenderer  shall  quote  a  lump  sum  price  for  the 
material  and  labor  actually  entering  into  the  completion  of 
all  the  work  called  for  and  listed  in  this  specification.  On  this 
sum  the  city  will  pay  the  successful  tenderer  twelve  (12%) 
per  cent  to  cover  his  profit  and  expenses,  this  percentage  to 
cover  the  supplying  of  all  apparatus,  machinery,  tools,  equip- 
ment, superintendent,  office  expenses,  and  general  organiz- 
ation, including  all  items  other  than  the  cost  of  material  and 
labor,  actually  entering  into  the  completed  work  called  for 
under  these  specifications,  it  being  understood  that  the  wages 
of  foremen  and  sub-foremen  actually  engaged  upon  the 
work  may  be  included  under  the  cost  of  labor. 

No  percentage  will  be  paid  to  the  contractor  on  any  sum 
in  excess  of  his  lump  sum  bid. 

Should  the  actual  cost  of  the  work  be  over  and  above 
ten  (10%)  per  cent,  in  excess  of  his  lump  sum  bid  the  con- 
tractor shall  be  penalized  on  all  such  excess  cost  as  follows: 
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SOUTH     ELEVATION    OF     POWER     HOUSE 


South    elevation    ol    power    hpuse    showing   existing    plants    and    extensions 
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Winnipeg    Municipal   Generating 

Plant  Extensions 
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1.  View   at   commencement   of   work. 

2.  Form   work    and   trestle   for   generator   room   floor. 

8.  Turbine   room   floor. 

4.  Generator  room  steel. 


5.  View   looking   down   stream  showing  ste,el  work  on   gate  room 
and  turbine   !  oom   floor. 

6.  View  of  gate  room  floor  looking  down  stream. 

7.  View  of  work  as  it  appeared  about  Dec.  1,  1980. 

8.  General  view  during  construction. 
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Twenty-five  (25%!)  per  cent,  of  all  sums  in  excess  of  ten  variation  between  these  quantities  and  the  finished  work,  the 

(10%)  per  cent,  and  less  than  fifteen  (15%)  per  cent.  lump    sum   bid   on    which    the    percentage    shall    be    paid    will  ■ 

Fifty   (50%)   per  cent,  of  all   sums  in   excess   of   fifteen  be  adjusted  on  the.  basis  of  the  unit  price  under  alternative 

(15%')    per   cent,   in   addition   to   the   twenty-five    (25%)    per  (2). 

cent,  mentioned  above,  as  per  sample:  For  all   work  unlisted   in   these   specifications  and   which 

will   be   done  on   force   account,   the   contractor  will   be   paid 

Example  cost   pms   twelve    (12%)    per   cent.,    the   basis   for   settlement 

Lump   sum   bid $100.00  being  the  same  as  for  day  labor  work  under  the  unit   price 

Actual    cost    • 130.00  bas;s      5ucn   sums   shall   not   be   considered   when   estimating 

Penalty:     25%  on  $  5.00    $1-25  the  <'iump  sum  pr;ce"  under  the  cost  plus  basis. 

50%    on     15.00 T^M  The  folIowing  items  will  be  paid  by  the  city  but  no  per. 

centage  will  be  paid  on  same,  nor  must  they  be  taken   into 

.'     ,  account  when  estimating  the  lump  sum  bid. 

Should  the  cost  of  the  work  be  less  than  the  lump  sum  _  ....... 

bid  the   contractor  shall   receive   twelve    (12%)    per   cent,   on  1.     All  charges   in   connection   w.th    Employers     Liability 

the  lump  sum  bid  together  with  twenty-five  (25%)   per  cent.  Insurance  Act. 

of  the   difference   between   the  actual  cost   of  the  work   and  2.     Transmission  of  men  from  Winnipeg  or  intermediate 

his  lump  sum  bid.  points   provided   that   such   men   remain   at   least   one    month 

For  the  purpose  of  estimating  the  sum  due  to  the. con-  continuously  on  the  job. 
tractor,   he   shall   submit  with   his   bid   unit   prices   on   all    of  3.     In   the   event  of  labor   conditio.  such   that   it 

the  material  listed  and  called  for.  is  necessary  to  pay  the  board  of  men  employed  on  the  job, 

The  lump  sum  bid  by  the  contractor  shall  be  based  on  the  city  will  pay  up  to  $7.00  per  week  per  man.     All  sums  in 

and  shall  agree  with  the  quantities  listed  in  his  tender  under  excess  of  this  amount  to  be  paid  by  the  contractor, 
the  unit  prices  submitted  by  him  under  alternative  (2).  4.     All    cost    of    maintenance    and    repairs    of    tools    and 

Since   the   quantities   given    in    this   specification   are   not  equipment    must   be   paid    for    by   the   contractor   out    of   his 

guaranteed    to    be    absolutely    correct,    in    the    event    of    any  12%. 

Remedy  for  Housing  Inactivity 

In  Province  of  Quebec 

Suggested  by  Contracting  Interests 


THE  housing  situation  in  Montreal  is  admittedly 
unsatisfactory.  Those  who  have  studied  the 
question  declare  that  the  act  for  building  work- 
men's dwellings  is  impracticable  and  the  Ad- 
ministrative Commissioners,  adopting  this  view,  have 
declined  to  take  up  the  loan  of  a  million  dollars  granted 
by  the  Provincial  Government.  A  housing  committee 
has  been  at  work  for  some  time,  and  now  further  efforts 
are  being  made  to  induce  the  provincial  government  to 
pass  legislation  which  will  put  the  matter  on  a  basis 
which  will  enable  something  of  a  tangible  character 
to  be  done. 

The  question  was  discussed  at  a  meeting  in  the 
Board  of  Trade,  Montreal,  on  January  6,  at  which  the 
contracting  interests  were  represented.  The  need  of 
a  scheme  was  referred  to,  and  methods  of  securing 
practical  results  gone  into.  It  was  decided  to  work 
out  a  concrete  scheme  which  will  be  presented  to 
the  provincial  government,  the  committee  which  was 
appointed  working  as  a  sub-committee  of  the  Civic 
Improvement  League.  Efforts  will  also  be  made  to 
interest  a  further  number  of  public  bodies  in  the 
scheme. 

Quebec  Wants  Twenty  Millions 
The  following  resolution  was  passed : — 

"Whereas  there  is  a  serious  shortage  of  housing 
accommodation  in  the  city  and  district  of  Mont- 
real, and  whereas  the  Quebec  Housing  Act  has 
been  found  to  be  impracticable  in  this  city,  thus 
making  it  necessary  in  the  best  interest  of  the 
social  and  economic  life  of  the  community  that 
a  new  housing  scheme,  more  in  keeping  with  the 
conditions  of  the  city,  take  its  place; 


"Therefore  be  it  resolved  that  this  meeting  bf 
representatives  of  public  bodies  and  associations 
of  the  city  and  district  of   Montreal   place  itself 
on  record  as  being  in  sympathy  and  accord  with 
the   suggestion   that   the   provincial   government 
and  legislature  enact  and  pass  at  the  coming 
sion  the  necessary  legislation  to  enable  the  g 
ernment  to  borrow  and  re-loan  through  the  muni- 
cipal   councils   or.  a   special    commission    certain 
sums  of  money  amounting  to  S20,000,000  for  the 
purpose  of  building  dwellings  for  the  people  ;  and 
be  it  further  resolved  that  this  meeting  select  a 
number  of  the   representatives   present   to   serve 
on   the   citizens'   committee   abready    formed,    for 
the  purpose  of  preparing  and  presenting  to  the 
government  a    comprehensive    housing    scheme 
along  the  lines  of  this  resolution." 
To  prepare  this  plan  and  arrange  further  work  the 
following  committee   was  appointed,   with   power   to 
add  to  their  numbers:     Messrs.  lolm  Quinlan,  'W 
Wilder,  A.   Bremner,  W.  King.  J.   P.   Anglin.  W.   IT. 
Irvine  A.   Bernier,  J.  T.  Foster,  K.   Stinson,  <  iustave 
Francq,  F.  Wright;  R.  Prieur,  (.Mayor  of  Pointe  .\ux 
Trembles).  P.  W.  McLagan,  (Mayor  of  Westmount), 
A.  Mallot,  C.  Allard,  J.  H.  Whittaker.  H.  Bragg.  (St. 
Lambert),  J.  A.  Smart  and  A.  Lanouette. 

Duplex  Houses  Urged 

Among  those  who  took  part  in  the  discussion  were 
Messrs.  J.  Quinlan,  Douglas  Bremner,  F.  Wright.  Dr. 
W.  H.  Atherton,  J.  McXaughton,  Mayor  Prieur,  and 
Mayor  McLagan.  Mr.  Quinlan,  referring  to  a  sug- 
gestion   that    workmen    should    pay    3%    on    housing 
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loans,  pointed  out  that  as  the  federal  government  had 

to  pa)  '>'-  for  the  money,  there  would  be  a  very  heavy 
if  only  ?)'/'  was  asked  from  borrowers.  Very 
little  had  been  done  in  building  workingmen's  house--, 
owing  to  the  increase  in  cost.  J  lis  suggestion  was 
that  if  the  provincial  government  would  take  hold  of 
the  matter,  approve  of  the  erection  of  duplex  houses 
suitable  for  two  families,  loaning  up  to,  say,  85  per 
cent,  of  construction  cost  at  5  per  cent.,  many  working- 
men  would  be  induced  to  build  houses  of  the  duplex 
type,  occupy  one  Hat  and  rent  the  other  at  a  sufficient 
rate  to  help  pay  their  interest  and  repayment  costs. 
This,  he  thought,  should  not  only  apply  to  working 
men.  but  to  the  salaried  classes,  since  there  svas  :i 
great  scarcity  of  houses  for  all. 

Distribution  of  the  Loan 

The  committee  met  on  January   10,  and  agreed  on 
a  general  outline  of  the  policy  to  be  adopted.      It  was 


suggested  that  the  proposed  loan  of  S20,0<Xj,o<Xj,  -hould 
be  divided  in  proportion  to  the  population  and  needs 
of  any  one  municipality.  The  loan  should  be  for  a 
period  of  not  over  31  years  at  5  per  cent,  and  that 
a  sinking  fund  sufficient  to  retire  each  loan  at  matur- 
ity should  be  made  a  condition  of  the  loan  of  any 
money. 

Further,  that  right  be  given  to  any  borrower  to 
pay  off  the  whole  or  any  part  of  the  principal  of  the 
loan  at  any  time  during  the  term.  It  was  also  agreed 
that  money  under  the  act  may  be  advanced  for  build- 
ing houses  and  tenements  on  sites  acquired  or  owned 
by  municipalities,  housing  societies,  a-sociations  or 
companies  and  individual  owner-  of  lots,  and  that  the 
maximum  loan  on  any  one  building  should  not  ex- 
ceed 75  per  cent,  or  a  total  of  $6,000.  All  building- 
erected  under  the  act  must  be  in  accordance  with  the 
plans  and  specifications  approved  by  the  municipalit- 
ies or  the  Government. 


Roads  Designed  Arbitrarily 

And  Destructive  Influences  Disregarded 

Usual  Methods  of  Sub-Grade  Drainage 
Do  Not  Meet  the  Requirements 


A  LECTURE  on  "Brick  Pavements"  was  de- 
livered by  Mr.  W.  P.  Blair,  of  the  National 
Paving  Brick  Manufacturers'  Association, 
Cleveland,  Ohio,  at  McGill  University,  Mont- 
real, on  January  5.  This  was  in  connection  with  the 
series  of  lectures  on  highway  topics  now  being  given 
at  McGill.  Mr.  R.  de  L.  French  presided.  Some 
salient  features  of  Mr.  Blair's  paper  follow: 

Preparation  of  the  natural  condition  of  the  road 
route  is  the  thing  to  be  done  first.  That  portion  of 
roadway  underlying  the  wearing  surface  must  be 
made  to  conform  to  the  established  grade.  It  must 
be  stabilized  and  made  adequate  for  a  uniform  support 
of  the  wearing  surface.  The  bearing  power  which  is 
thus  secured  must  be  self-maintained.  In  order  to 
effectively  do  this,  a  complete  survey  of  all  conditions 
should  be  made,  the  character  of  the  soil,  the  rainfall 
area  and  the  topographic  surroundings,  in  order  that 
the  plan  of  the  road  shall  be  in  accord  with  conditions 
found — necessarily  they  vary  along  the  road  route 
and  the  treatment  must  vary  accordingly. 

Altogether,  road  engineers  disregard  this  most 
potent  fact  and  design  arbitrarily,  utterly  disregarding 
all  the  influences  that  may  affect  the  life  of  the  road. 
This  has  been  the  rule  in  the  past  because  there  is  SO 
much  that  we  do  not  understand  in  the  character  of 
the  soil  with  which  we  are  obliged  to  deal  in  preparing 
the  subgrade — its  capillary,  absorptive  and  evapora- 
tive qualities  and  its  relative  bearing  value  according 
to  physical  composition.  We  cannot  follow,  therefore, 
an  exact  scientific  course  of  treatment.  Hut  that  is 
no  reason  why  we  should  refuse  to  use  the  next  best 
course  at  hand,  namely  the  exercise  of  common  sense 
or  judgment. 

Destructive  Elements  to  Be  Contended  With 
In  the  preparation  of  the  subgrade  we  must  have 
in    mind    the     natural     destructive     elements     against 


which  we  must  provide.  If  we  can  provide  for  a  dry 
subgrade  we  have  overcome  the  most  powerful  agency 
for  the  destruction  of  our  highway.  To  accomplish 
this  the  usual  advice  is  to  drain  the  railbed  but 
in  view  of  the  methods  employed  in  ordinary  practice, 
the  advice  is  almost  meaningless.  It  does  not  meet 
the  situation.  We  provide  for  preposterous  details 
that  very  often  accomplish  what  we  most  wish  to 
avoid.  We  provide  for  the  construction  of  open 
ditches  by  the  roadside  merely  to  become  a  system  of 
frog  ponds  and  reservoirs  feeding  to  the  subgrade  by 
capillary  attraction  the  water  that  we  are  supposed  to 
drain  away  from  the  road.  The  judgment  and  in- 
genuity of  the  engineer  is  therefore  called  upon  to 
provide  a  system  by  which  water  will  be  prevented 
from  entering  the  subgrade  and  if  by  some  extraor- 
dinary cause  the  roadbed  should  become  saturated, 
the  system  should  provide  for  relieving  the  roadbed 
of  the  moisture  as  quickly  as  possible. 

Water  which  would  naturally  enter  the  subgrade 
must  be  diverted  by  taking  it  away  through  under- 
ground disposal  pipes  located  at  ether  side  of  the  road. 
These  disposal  drains  should  also  be  utilized  to  carry 
off  water  and  moisture  through  frequent  laterals  un- 
derneath the  roadbed.  These  laterals  should  be  so 
placed  with  fall  sufficient  to  carry  water  quickly  into 
the  disposal  drains.  The  disposal  side  pipes,  of  course, 
should  be  of  sufficient  depth  to  amply  allow  for  this 
feature.  Necessarily  the  depth  of  the  disposal  pipes 
carries  with  it  a  probable  depth  of  very  considerable 
soil  overlying  it.  through  which  a  flow  of  water, 
seeking  its  water  level  from  the  area  abutting  the 
road,  would  flow,  unless,  however,  some  provision  is 
made  to  prevent  it.  A  smaller  drain  pipe,  therefore, 
should  be  placed  immediately  over  the  larger  dis: 
pipe  to'intervene  against  this  flow,  carrying  the  sur- 
plus surface  water  into  inlets  at  frequent  intervals. 
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It  will  be  seen  from  the  foregoing  that  the  pre- 
paration of  the  subgrade  is  the  most  important  fea- 
ture not  only  for  brick  road  buildmg,  but  for  the 
building  of  every  character  of  road.  It  must  be  ob- 
served in  considering  features  of  subgrade  prepara- 
tion that  that  road  design  which  depends  upon  an 
artificial  sub-base  for  the  support  of  the  road,  is  neither 
economical  nor  sound  engineering. 

Concrete  Base  Necessary  in  Some  Cases 
Conditions  may,  of  course,  be  found  along  any 
road  route  which,  in  spite  of  all  that  can  be  done  to 
maintain  a  dry  sub-base,  may  not  insure  adequate 
stabilization.  Confronted  with  such  a  condition  an 
intervening  base  of  concrete  may  become  advisable. 
It  must  be  a  rare  condition  indeed,  where  such  a 
base  four  inches  in  depth  will  not  be  sufficient.  If 
uniformity  of  support  is  lacking,  a  six-inch  or  ten- 
inch  base  will  break.  Emphasis  should,  therefore, 
be  given  even  where  a  concrete  base  is  designed,  to 
the  attainment  of  a  maximum  of  unilormity  and  suf- 
ficient support  in  the  subgrade  condition.  If  addition- 
al slab  strength  should  be  required  to  increase  the  fac- 
tor of  safety  the  better  construction  may  be  found  in 
uniting  the  concrete  base  with  the  brick  wearing  sur- 
face in  monolithic  form.  This  method  of  construc- 
tion, of  course,  involves  the  use  of  cement  in  filling 
the  joints  between  the  brick.  If  employed  it  is  essen- 
tial that  the  details  of  installation  of  a  monolithic  base, 
in  order  to  secure  the  greatest  value  to  be  found  in 
that  character  of  construction,  should  follow  each 
other  in  rapid  succession  so  as  to  secure  such  an  adhe- 
sion of  the  brick  and  concrete  that  it  shall  result  in  a 
true  monolith. 

There  has  been  developed  in  the  last  seven  or 
eight  years  a  method  of  installation  of  a  brick  wear- 
ing surface  upon  whatever  artificial  base  may  be  pro- 
vided, in  which  an  asphalt  filler  is  used,  which  has 
proven  to  be  one  of  extraordinary  efficiency  for  the 
purpose.  In  case  a  concrete  base  is  used,  a  one-inch 
sand  cushion  intervenes  between  that  and  the  brick. 
Likewise  a  cushion  of  greater  than  one  inch  is  used 
where  gravel  or  broken  stone  bases  are  used.  The 
asphalt  filler  of  such  refinement  as  is  recommended  is 
found  to  function  in  its  complete  ability  to  adhere 
to  the  brick,  possessing  a  toughening  quality  of 
strength  sufficient  to  hold  the  brick  together  to  be 
immune  from  the  effects  of  low  temperature  as  well 
as  high  temperature,  neither  breaking  up  from  the  in- 
fluence of  the  one  nor  flowing  from  the  influence 
of  the  other. 

Skill  and  Compliance  With  Details  Necessary 
No  road  improvement  whatever,  can  be  regarded 
as  worth  the  money  expended  unless  due  regard  for 
skill  in  construction  and  compliance  with  the  details 
thereof,  are  observed.  These  details  are  essential  and 
no  engineer  is  qualified  to  supervise  construction  of 
highways  unless  he  knows  something  of  the  skill  by 
which  the  details  are  executed.  As  has  been  intim- 
ated, a  route  survey  must  take  precedence  over  the 
plan,  design  and  specifications  for  the  construction  of 
the  road.  In  the  absence  of  the  inherent  characteristic 
of  soils  and  a  classification  thereof,  and  nomenclature 
by  which  a  language  can  be  employed  to  convey  exact 
information,  familiarity  with  soil  conditions  and  the 
natural  behavior  of  the  elements  is  an  inherent  quali- 
fication in  the  engineer  that  he  must  possess  if  he 
expects  results  that  shall  be  a  credit  to  himself  and 
the  profession.     He  must  be  able  to  differentiate  and 


reach  a  practical  solution  by  the  use  of  the  various 
designs,  plans  and  specifications  adopted  to  the  con- 
ditions found.  Nor  will  it  be  sufficient  to  limit  his 
knowledge  even  thus  far.  Some  knowledge  of  tin- 
traffic  to  which  the  road  may  be  made  subject  is  a 
factor  in  an  engineer's  qualifications  for  designing 
a  road.  In  the  very  nature  of  our  economic  want-. 
there  is  to-day  no  reason  why  the  highway  or  such 
highways  as  the  traffic  may  demand,  may  not  find 
an  economic  meeting  place  wherein  the  road  itself 
shall  be  able  to  bear  that  traffic  with  the  same  de- 
gree of  assurance  and  safety  with  which  a  railroad  car 
is  now  made  to  pass  over  the  railway  tracks. 

Building  a  brick  road  up  to  the  limit  of  knowledge 
now  available,  in  accordance  with  the  foregoing  princ- 
iples, will  supply  a  track  for  heavy  traffic  purposes, 
the  maintenance  of  which  is  negligible.  Putting  the 
maintenance  in  the  original  construction  is  an 
nomic  virtue  that  needs  to  be  given  greater  con- 
sideration. Its  satisfaction  will  be  SO  great  that  when 
the  time  comes  for  needed  repair,  however  slight,  it 
will  not  be  withheld.  The  continued  out-of-repair 
condition  will  not  exist,  and  the  cost  of  the  out-of- 
repair  condition,  so  much  a  factor  with  some  forms  oi 
paving,  is  neither  laid  upon  the  user  nor  does  it 
become  a  burden  to  the  tax  payer. 


Commission  of  Conservation  to  Give  Lectures 
in  Universities 
In  accordance  with  its  fixed  policy,  the  Commis- 
sion  of  Conservation,   which   has   been   investigating 

Canada's  natural  resource-  for  the  past  eleven  years. 
is  now  aiming  to  utilize  the  services  of  Its  expert  start 
in  the  most  effective  manner  to  assist  University 
teaching,  and  has  arranged  to  give  lectures  on  town- 
planning,  housing,  water  powers,  hydro-electric,  and 
allied  problems  at  McGill,  Toronto,  .Manitoba.  Sas- 
katchewan, Alberta.  British  Columbia,  Dalhousie. 
Acadia  and  Fredericton  Universities.  These  lectures 
may  be  attended  by  all  who  are  interested  in  any  of 
these  subjects. 

The  lectures  on  town-planning  and  housing  will  be 
delivered  chiefly  by  the  Commission's  adviser,  Mr. 
Thomas  Adams.  The  lecturer  on  water-powers  and 
hydro-electric  and  allied  problems  will  be  Mr.  Arthur 
V.  White,  the  Commission's  engineer,  who  is  recog- 
nized as  an  authority  on  Canada's  fuel  problem  and  on 
the  development  of  water-powers  of  the  St.  Lawrence 
and  Niagara  Rivers.  These  lectures  will  be  given 
during  the  current  season. 


CANADA    CENTRE    OF    BRITISH    EMPIRE 
AND   TO   DOMINATE   NORTH    AMERICA 

Here  is  a  good  antidote  for  our  pessimists  who 
talk  "hard  times"  and  "depression" — and  Look 
the  part  into  the  bargain: 

Ellis  Powell,  Editor  of  The  Financial  News, 
speaking  on  Canada  before  the  Colonial  Institute, 
London,  Eng.,  expressed  the  conviction  that  Can- 
ada, and  not  the  United  States,  was  destined  to 
dominate  the  future  of  the  whole  North  American 
continent,  because  she  would  overcome  her  clim- 
atic difficulties  and  her  sparseness  of  population 
and  become  the  focus  of  the  Empire. 
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Enthusiastic    Endorsation  of   the    Value    of   Co-operative    Effort 
Characterizes    the    First     Annual    Meeting    of     the     Organized 

Contractors  of  Hamilton,  Ont. 

In  Less  Than  a  Year,  the  Hamilton  Branch  of  the  Association  of  Canadian 
Building  and  Construction  Industries  Has  Become  a  Powerful  Organiz- 
ation— Adopts  the  Optional  Plan  of  Employment 


AT  an  unusually  enthusiastic  meeting  on  Jan- 
uary 11,  the  contractors  of  Hamilton,  Ont., 
demonstrated  beyond  a  doubt  that  they  will 
stand  solidly  behind  their  organization,  the 
Hamilton  branch  of  the  Association  of  Canadian 
Building  &  Construction  Industries.  The  occasion 
was  the  first  general  meeting  of  the  association,  which 
has  been  operating  only  since  April  last,  but  which 
has  already  shown  itself  to  be  a  mighty  force  in  the 
industrial  life  of  the  city  of  Hamilton.  An  observer 
of  the  meeting's  proceedings  could  easily  direct  the 
spirit  of  co-operation  that  is  animating  the  contractors 
of  that  city,  making  them  loyal  to  the  organization 
and  active  in  the  interests  of  a  better  and  bigger  con- 
struction industry.  Half  measures  seem  to  be  "no  go" 
among  Hamilton  contractors — it  is  the  whole  loaf  and 
nothing  else.  So  it  is  that  when  they  start  out  to 
finance  their  organizations,  they  don't  whimper  about 
high  fees  and  try  to  make  a  penny-in-the-slot  affair. 
When  $500  is  made  the  maximum  limit,  one  firm  in- 
timates that  it  is  quite  prepared  to  pay  its  stipulated 
percentage  of  its  annual  payroll,  irrespective  of  this 
limit,  although  it  means  several  times  $500.  Such 
spirit  as  this  augurs  well  for  a  young  organization.  It 
means  that  the  enthusiasm  which  is  so  often  lacking  in 
contractors'  organizations  is  not  wanting  in  this  one. 
The  first  annual  meeting  was  the  culmination  of  a 
remarkable  ten  months'  achievement.  Already  90 
per  cent,  of  the  larger  operators  in  the  various  trades 
arc-  represented  in  the  association  and  the  smaller  em- 
ployers are  beginning  to  come  in.  The  supply  men 
and  manufacturers,  who  have  nothing  directly  to 
gain  from  membership,  have  loyally  given  their  sup- 
port, to  such  an  extent,  indeed,  that  the  major  part 
of  I  lie  income  for  the  past  year  has  been  from  their 
complimentary  subscriptions. 

The  work  accomplished  by  the  Hamilton  branch  of 
the  A. C. B.C. I.  during  the  first  few  months  of  exist- 
ence is  worthy  of  note  and  no  better  way  of  doing  this 
may  be  found  that  by  recording  in  abstract  form  the 
address  of  the  retiring  president,  Mr.  J.  M.  Pigott, 
as  is  done  elsewhere  in  this  issue.  The  organization 
has  been  very  active  in  all  matters  affecting  the  con- 
struction industry  and  has  undertaken  to  have  much 
legislation  of  a  discriminating  nature  amended.  Labor 
problems  have  naturally  taken  up  a  great  deal  of  at- 
tention but  the  Hamilton  Association  has  dealt  with 
these  in  no  uncertain  way  and  has  been  successful 
in  defending  itself  against  the  harsh  and  drastic  de- 
mands of  the  unions.  The  Joint  Industrial  Council 
which  was  formed  during  the  year,  to  handle  matters 
ot  dispute,  showed  its  worth  by  agreeably  arranging 
the  differences  between  the  lathers  and  the  master 
plasterers.  It  will  continue,  no  doubt,  to  function 
as  satisfactorily  during  this   vear. 

At  the  general  meeting  it  was  quite  evident  that 


the  Hamilton  association  is  planning  to  put  forth  even 
greater  efforts  next  year  in  its  aim  to  put  the  construc- 
tion industry  of  that  city  on  a  more  substantial  basis. 
The  two  most  outstanding  moves  taken  by  the  mem- 
bers were  the  adoption  of  the  so-called  Optional 
Scheme  of  Employment  and  the  adoption  of  the  new 
plan  of  financing  the  organization.  The  Optional 
Scheme  of  Employment  is  generally  regarded  as  a  dis- 
tinct advance  in  the  method  of  bringing  labor  and  em- 
ployers together  and  it  speaks  well  for  the  Hamilton 
.organization  that  the  initiative  should  have  been  taken 
by  it  in  having  this  matter  adopted.  The  scheme  re- 
cognizes that  every  workman  has  the  right  to  sell  his 
services  where  he  wishes  without  regard  to  his  affilia- 
tion with  any  union  and  that  every  employer  has  the 
right  to  conduct  his  business  on  the  lines  he  thinks 
best,  providing  he  does  not  interfere  with  the  rights 
and  privileges  of  other  members.  A  detailed  outline 
of  the  plan  appears  in  the  address  of  Mr.  Pigott  and 
in  the  report  of  the  Committee  of  Labor.  Suffice  it  to 
say  at  this  point  that  the  association  adopted  the  plan, 
confident  of  its  success  and  ready  to  back  it  up  to  the 
best  of  its  ability. 

In  the  matter  of  finance,  the  association  adopted 
a  fee  of  one-half  of  one  per  cent,  of  the  annual  pay 
rolls  of  the  members  with  a  minimum  fee  of  $10.00 
per  year  and  a  maximum  of  $500.00.  The  pay  rolls 
considered  in  this  arrangement  are  those  applying 'to 
Hamilton  and  a  district  within  20  miles  radius.  The 
supply  men  and  manufacturers'  memberships  will  con- 
tinue at  $20.00  a  year.  It  was  felt  that  with  this  plan 
of  financing  the  organization,  plenty  of  money  will  be 
obtained  to  encourage  activity  along  the  broad  lines 
that  are  in  mind. 

Aside  from  these  two  developments,  the  annual 
meeting  brought  out  business  of  a  general  character 
only,  including  the  president's  address  and  the  reports 
of  the  various  committees.  These  are  given  in  ab- 
stract from  hereafter. 

Mr.  E.  B.  Osborne,  general  secretary  of  the  asso- 
ciation, explained  the  details  of  the  retail  credit  bu- 
reau that  it  is  proposed  to  establish.  M embers  are 
very  agreeable  to  this  plan  and  are  looking  forward 
to  its  maturity. 

The  meeting  elected  the  officers  named  bv  the 
Nominating  Committee.  They  will  he:  Frank  Magee, 
,  president ;  J.  E.  Riddell,  first  vice-president :  A.  R. 
Macpherson,  second  vice-president;  Chas.  Goodale. 
honorary  treasurer;  J.  C.  K.  Stuart,  honorary  secre- 
tary. 

In  the  evening  the  association  held  a  dinner  at  the 
Royal  Connaught  Hotel,  at  which  about  170  members 
of  the  construction  industry  attended.  This  was  car- 
ried out  with  the  usual  Hamilton  thoroughness  and 
the  class  of  entertainment  was  very  much  above  the 
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Past  Work  and  Future  Aims  of 
Hamilton  Branch,  A.C.B.C.I. 

The  Organization,  in  Ten  Months,  Has  More  Than  Justified 
Its  Existence  by  Putting  Contracting  on  a  Stronger  Basis 


By  J.  M. 


Pigott,  Retiring   President,   Hamilton   Branch,   A.C.B.C.I. 


The  success  of  any  organization  can  be  measured 
exactly  by  the  co-operation  from  and  interest  taken 
by  the  members  themselves.  In  following  this  report 
of  our  activities  of  the  past  year  and  plans  for  the 
future  it  is  well  to  keep  that  before  you. 

I  feel  that  in  the  past  year  we  have  laid  the  foun- 
dation for  an  association  of  the  building  interests  in 
the  city  of  Hamilton  that  is  going  to  be  thriving  and 
respected  long  after  we  have  ceased  to  be  active  in  it. 
I  feel  that  the  association  has  before  it  a  steadily  in- 
creasing prestige  and  influence.  It  will  be  more  and 
more  a  force  for  the  good  of  the  industry,  and  a  bet- 
ter understanding  between  its  various  branches  and 
members— quiet,  strong  and  permanent.  It  is  found- 
ed on  honest,  simple  principles,  policies  and  purposes 
that  are  right  in  themselves,  and  so  long  as  we  keep  it 
so,  we  need  not  worry  about  its  future. 

In  these  days  when  associations  seem  to  stand 
more  and  more  for  self-interests,  unfair  methods, 
illegal  profits,  and  the  like,  let  the  reputation  of  this 
body  be  your  first  consideration.  As  long  as  you 
are  members  of  this  association  conduct  your  busi- 
ness so  that  you  will  reflect  credit  on  it,  hold  its  repu- 
tation for  fairness  and  integrity  as  sacred  as  your  own. 
Act  with  dignity;  do  nothing  that  is  unfair  to  your 
competitor;  stand  for  clean,  fair  competition,  and 
m'ake  your  business  respected  by  other  business  men 
as  it  ought  to  be. 

Regarding  membership:  Your  membership  com- 
mittee has  an  interesting  report  to  present.  I  will 
not  go  into  the  details  of  this  except  to  say  that  we 
have  approximately  90  per  cent,  of  the  larger  opera- 
tors in  the  various  trades  represented  in  our  associa- 
tion. We  have  hardly  scratched  the  surface  where 
the  smaller  employer  is  concerned  and  this  will  also 
be  dealt  with  by  your  committee  as  one  of  the  prob- 
lems to  solve  during  the  coming  twelve  months. 

Many  of  the  manufacturers  have  identified  them- 
selves with  us,  in  a  complimentary  way,  feeling  that 
the  movement  deserved  encouragement.  The  supply 
men  and  material  men  have  been  enthusiastic  sup- 
porters and  good  workers. 

During  the  past  season  we  have  passed  through 
much  that  is  of  interest  to  you  and  it  is  the  intention 
of  this  report  to  briefly  record  these  things.  The 
building  permits  for  public  buildings,  factories  and 
buildings,  other  than  houses,  amounted  to  $2,496,700 
for  Hamilton  for  1920.  Of  the  work  done  by  contrac- 
tors our  members  took  care  of  approximately  $2,000,- 
000  of  this,  or  80  per  cent.  It  must  be  apparent  to  you 
that,  where  materials  to  a  value  of  $1,100,000  have 
been  bought  and  wages  to  the  amount  of  $900,000 
paid  out  by  some  80  employers  in  the  past  year,  the 
necessity  of  some  uniformity  in  business  practices, 
relationship  of  labor  and  the  proper  control  of  mat- 


ters and  conditions  affecting  the  building  industry, 
make  such  an  association  as  ours  imperative  in  our 
own  and  the  public  welfare. 

Who  Would  Go  Back  to  Old  Conditions? 
When  I  have  touched  upon  the  work  done  by  the 
association,  as  I  will,  and  then  point  out  to  you  that 
this  work  and  progress  represents  an  expenditure  of 
some  $4,000,  and  when  you  mentally  contrast  this 
amount  against  the  total  affected  of  $1,782,100,  can 
any  one  wish  to  go  back  again  to  the  old  conditions 
of  unfair  competition,  peddling  of  prices,  stealing  one 
another's  men,  bidding  higher  and  higher  wages  to 
help  oneself  out  of  an  emergency,  regardless  of  the 
loss  imposed  upon  one's  associates?  Isn't  it  worth 
the  cost — and  many  times  the  cost? 

Just  now  we  read  reports  covering  investigations 
of  building  associations  in  the  United  States.  It  is 
very  opportune  to  point  out  that  associations  which 
have  as  their  aim  purely  selfish  motives  and  the  elim- 
ination of  fair  competition— even  to  a  point  where  the 
general  public  is  sold  out  to  the  labor  unions  and  sup- 
ply men— must  invariably  wind  up  in  just  such  a  dis- 
graceful upheaval  as  appears  to  be  taking  place  across 
the  line  at  the  present  time. 

The  bulk  of  business  handled  and  the  immense 
benefits  derived  by  joint  action  and  personal  contact 
in  these  matters  are  all  the  justification  necessary  for 
an  association  of  this  kind.  It  is  not  necessary  to  get 
away  from  legitimate  business  to  make  your 
association  worth  while,  as  I  believe  you  will 
gather  from  a  study  of  our  work  and  the  results  dur- 
ing the  past  year. 

This  association  is  a  branch  of  the  Association  of 
Canadian  Building  and  Construction  Industries.  You 
will  find  a  branch  of  this  association  in  every  large- 
city  in  Canada.  If  it  is  not  so  named,  you  will  find 
that  it  is  nevertheless  affiliated  with  the  Canadian  As- 
sociation, the  question  of  the  name  or  title  of  the  local 
association  being  a  matter  of  local  preference.  The 
local  association  was  officially  launched  on  April  10th 
last,  when  the  first  general  meeting  was  held. 

New  Scheme  of  Financing  the  Organization 

Your  executive  has  considered  that  the  full  bene- 
fits and  results  to  be  derived  can  only  be  obtained  by 
•  100  per  cent,  organization.  You  will  see  at  a  glance 
that  this  means  the  bringing  in  of  employers  who 
operate  in  a  very  small  way.  We  have  felt,  however, 
that  their  actions  in  their  particular  trades  in  no  mat- 
ter how  small  a  field  they  operate  cannot  help  but 
have  their  effects  on  general  trade  conditions.  It  will 
also  be  apparent  to  you  that  it  is  hardly  fair  to  expect 
from  these  small  employers  the  same  subscription  or 
charge  for  membership  as  is  paid  by  the  larger  em- 
ployers.    This  brings  us  to   the   Finance   Committee 
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and  their  activities  which  for  this  reason  have  lately 
been  merged  somewhat  with  the  membership  commit- 
tee. After  very  thorough  investigation  and  after 
many  meetings  and  discussions,  the  finance  commit- 
tee have  drawn  up  a  scheme  for  the  financing  of  the 
association  which  sets  a  minimum  fee  of  $10.00  a  year 
and  a  maximum  of  $500.00  a  year,  and  a  working  basis 
between  these  of  a  percentage  on  the  gross  pay-rolls 
of  the  members  of  one-half  of  one  per  cent.  The  sup- 
ply men  and  manufacturers  memberships  will  still 
continue  to  be  complimentary  and  remain  at  $20.00 
per  year  for  each  membership. 

The  organization  of  this  association  was  completed 
and  in  running  order  in  April  last.  The  first  official 
action  taken  by  it  had  to  do  with  the  attempt  on  the 
part  of  the  Building  Trades  Council  of  this  city  to 
effect  what  they  termed  a  blanket  agreement  with 
the  various  building  trades. 

This  was  a  scheme  endorsed  by  the  American  Fed- 
eration of  Labor  by  which  the  trades  unions  of  the 
city,  numbering,  I  think,  14,  were  joined  together  by 
an  agreement  behind  a  body  called  the  Building 
Trades  Council  which  represented  them  collectively. 
They  presented  a  united  demand  for  the  signing  of 
the  blanket  agreement.  By  this  blanket  agreement 
we  had  to  grant  the  closed  shop  condition  in  every 
trade,  and  we  had  to  undertake  to  reach  an  agreement 
by  the  1st  of  May  with  each  and  every  trade,  as  to  its 
working  conditions  and  rates  of  wages  before  the 
agreements  reached  with  any  of  the  others  would  be 
operative. 

This  was  a  harsh,  drastic  demand.  It  required  the 
joint  action  of  all  trade  employers  to  successfully  de- 
fend ourselves  against  this  move.  The  crisis  came  at 
a  joint  meeting  between  the  Building  Trades  Council 
and  your  executive  on  April  24th.  The  net  result  of 
this  meeting  was  that  (1)  The  blanket  agreement 
scheme  was  abandoned  for  this  year  by  the  men.  (2) 
Each  union  agreed  to  proceed  with  its  own  separate 
negotiations  with  the  employers  directly  interested 
and  (3)  we  agreed  to  establish  an  industrial  council 
forthwith  for  the  purpose  of  settling  all  districts  and 
it  was  agreed  that  on  May  1st  there  would  be  no 
strikes,  but  that  the  men  would  all  remain  at  work 
and  any  trades  not  settled  by  May  1st  would  refer  the 
matter  in  dispute  to  the  board. 

This  did  not  settle  matters  by  any  means.  On  May 
1st,  in  spite  of  the  agreement  reached,  the  bricklayers, 
electricians  and  sheet  metal  workers  left  their  work 
in  an  effort  to  force  their  demands.  This  was  follow- 
ed later  by  the  hoisting  engineers'  strike  and  the  build- 
ing laborers'  strike. 

Because  the  Master  Masons'  Association,  a  bodv 
which  has  existed  here  for  years,  had  had  the  matter 
of  the  bricklayers'  agreement  in  their  hands  since  the 
first  of  the  year  and  because  the  general  contractors 
of  our  association  were  also  members  of  the  smaller 
body,  it  was  deemed  expedient  to  let  the  Master  Ma- 
sons' Association  continue  to  deal  with  the  bricklay- 
ers, particularly  since  we  were  endeavoring  to  bring 
in  the  Master  Masons'  Association  as  a  body.  The 
bricklayers'  strike  lasted  tour  weeks,  the  masters  of- 
fering $1.00  per  hour  and  the  men  demanding  $1.25. 
It  was  finally  settled  at  $1.02'^  by  arbitration. 

With  the  hoisting  engineers  and  building  labor- 
ers, two  unions  hitherto  unrecognized,  we  had  consid- 
erable difficulty.  Both  the  strikes  failed,  however. 
and  the  associations'  attitude  was  maintained  both  as 


to  not  recognizing  these  unions  and  as  to  rates  of  pay 
and  working  conditions. 

The  hoisting  engineers'  strike  was  important.  They 
had  gone  out  in  the  Steel  Company  of  Canada  plant 
and  later  in  the  building  trades.  When  we  in  the 
building  trades  endeavored  to  fill  their  places  by  out- 
siders we  were  harassed  in  every  way.  The  men  we 
used  were  properly  qualified  men  holding  the  neces- 
sary stationary  engineer's  papers,  but  they  were  for 
the  most  part  not  in  possession  of  the  permit  neces- 
sary, issued  by  the  Ontario  Government,  and  whilst  we 
were  putting  in  the  applications  necessary  for  the  per- 
mits, which  unfortunately  were  only  dealt  with  peri- 
odically, the  government  inspectors  were  made  use  of 
by  the  union  to  stop  these  men  and  have  men  and  em- 
ployers hauled  before  the  court  and  fined  again  and 
again.  These  actions  were,  of  course,  defended  and 
the  police  magistrate's  decision  later  modified,  mean- 
while other  men  were  brought  along  and  permits  were 
being  obtained  for  others.  In  the  end  we  had  plenty 
of  men  having  permits  and  the  trouble  died  away.  In 
connection  with  this  trouble  Senator  Robertson  came 
here  on  May  20th  and  succeeded  in  paving  the  way  to 
a  settlement  for  the  Steel  Company,  but  the  settlement 
of  this  failed  to  end  our  strike,  which  had  to  run  its 
course  as  described. 

Regarding  the  building  laborers,  their  strike 
lasted  15  days,  and  as  our  stand  was  steadily  main- 
tained this  trouble  too  was  soon  disposed  of. 

Good  Work  of  Industrial  Council 

On  May  25th  and  26th  the  parent  body  of  the 
Association  of  Canadian  Building  &  Construction  In- 
dustries arranged  for  a  meeting  here  between  the 
recognized  labor  trades,  international  officers  of  the 
unions  and  our  National  Committee  on  Labor.  I  took 
part  in  this  conference  which  resulted  in  the  estab- 
lishment of  a  National  Joint  Labor  Board  to  meet 
quarterly.  The  National  Board  was  created  as  an 
advisory  body  to  deal  with  national  questions  affect- 
ing labor  and  to  act  as  advisors  to  local  industrial 
councils  which  it  was  proposed  to  set  up  in  all  the 
industrial  centres.  The  further  details  of  the  scheme 
provided  for  uses  of  this  Local  Industrial  Council  in 
the  adjustment  of  all  labor  troubles  with  the  end  in 
view  that  strikes  could  be  avoided  and  in  the  last  ex- 
tremity the  National  Board  could  be  called  upon  be- 
fore a  strike  and  tie-up  was  resorted  to. 

In  line  with  this  policy  our  association  set  up  its 
quota  of  the  Industrial  Council  and  the  labor  unions 
appointed  theirs.  These  two  bodies  met  and  agreed 
upon  their  rules  and  by-laws.  Briefly  these  provided 
that  parties  to  a  dispute  had  to  agree  between  them- 
selves as  to  what  they  had  to  arbitrate  and  submit  the 
points  in  writing. 

This  Industrial  Council  was  called  upon  in  October 
to  settle  the  strike  of  the  lathers  against  the  master 
plasterers.  They  settled  this  trouble,  and  it  is  worth 
noting  that  both  sides  of  the  council  were  impressed 
with  the  fact  that  the  agreement  worked  so  smoothly; 
it  was  surprising  how  little  friction  developed,  and  it 
was  felt  that  the  idea  was  a  good  one  and  should  be 
carried  on. 

There  have  been  other  requests  on  the  part  of 
unions  for  arbitration  before  this  board.  The  em- 
ployers in  these  cases,  however,  refused  to  arbitrate 
as  the  recognition  principle  was  involved  and  other 
difficulties,  so  the  questions  did  not  come  up.  The 
board  can  only  act  where  there  is  consent.  This,  of 
course,  had  to  be  made  a  rule,  as  it  will  be  readily  seen 
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that  if  one  side  alone  could  force  an  arbitration,  that 
the  arrangement  could  easily  be  abused  and  worked 

to  death. 

Optional  Scheme  of  Employment 

The  experience  through  the  year  indicated  clearly 
to  your  executive  that  the  labor  situation  would  have 
to  be  approached  on  much  broader  lines  this  coming 
year  There  are  employers  who  are  opposed  to  join- 
ing our  association  because  of  the  impression  they 
have  gained  through  the  publicity  we  have  received 
in  connection  with  union  activities,  that  they  would 
be  required  to  depart  from  their  open  shop 
principles  in  joining  the  association.  There  are 
others  who  feel  just  the  other  way,  that  we  are  anti- 
labor.     Both  are  wrong. 

It  became  necessary,  therefore,  to  work  out  a  plan 
that  would  suit  all  building  trade  employers,  whether 
they  run  an  open  shop  or  a  closed  shop.  Following 
inquiries  and  investigations  we  drew  up  the  Optional 
Plan  of  Employment  and  have  presented  the  scheme 
for  approval  to  the  various  sections.  Briefly  the  Op- 
tional Plan  of  Employment  provides:  (1)  On  general 
grounds  every  Canadian  workman  has  the  right 
to  sell  his  services  without  let  or  hindrance 
where  he  wishes,  without  regard  to  his  affilia- 
tion with  any  particular  union.  (2)  Every  em- 
ployer has  the  right  to  conduct  his  busi- 
ness on  the  lines  he  thinks  best,  providing  he  does  not 
interfere  with  the  rights  and  privileges  of  other  mem- 
bers. (3)  The  association  will  make  no  attempt  to 
dictate  whether  an  employer  runs  a  closed  shop  or 
an  open  shop,  by  which  is  meant  that  he  may  make  his 

,  agreements  with  his  men  as  unions  through  their  busi- 
ness agents,  or  with  the  men  direct  without  regard  to 
their  membership  or  non-membership  in  unions. 
(4)  Both  the  closed  shop  and  the  open  shop  employers 
will  be  welcomed  as  members  of  this  association  and 
will  enjoy  equal  rights  and  privileges.  In  the  case  of 
the  union  contractor  the  association  will  protect  him 
to  the  best  of  their  ability  in  seeing  that  his  employees 
keep  their  agreements,  and  will  at  the  same  time  see 
that  he  keeps  his.  In  the  case  of  the  open  shop  con- 
tractor they  will,  to  the  best  of  their  ability,  protect 

,  him  against  the  activities  of  closed  shop  methods. 
This  is  the  Optional  Plan  of  Employment  in  a  nut 
shell. 

Legislative  Action 

In  regard  to  legislation,  your  association  has  taken 
action  in  connection  with  the  following: 

(1)  The  amendments  to  the  Workmen's  Compen- 
sation Act  by  the  Ontario  Government. 

(2)  The  amendments  to  the  Mechanics  Lien  Act 
by  the  Ontario  Government. 

(3)  The  proposed  bill  affecting  house  rental  now 
under  consideration  by  the  Ontario  Government. 

Regarding  amendments  to  the  Workmen's  Com- 
pensation Act,  a  bill  was  presented  to  the  Ontario 
House  providing  for  increases  in  the  indemnities  to 
workmen  under  the  Workmen's  Compensation  Act 
from  55  per  cent,  of  their  weekly  earnings  to  75  per 
cent.  A  strong  deputation  from  our  association  had 
an  interview  with  the  Hon.  Mr.  Rollo  in  opposition 
to  these  increases  on  the  grounds  that  it  approximated 
too  closely  the  total  earnings  of  the  workmen  and  in 
our  opinion  would  be  productive  of  much  malingering. 
At  the  same  time  we  expressed  ourselves  as  being  in 
favor  of  specific  settlements  in  cases  of  the  loss  of 
limbs,  sight,  etc.    The  Hon.  Mr.  Rollo  gave  our  argu- 


ments sympathetic  consideration.  He  informed  us 
that  similar  objections  had  been  made  from  various 
other  sources  such  as  the  manufacturers.  The  bill 
was  subsequently  amended  so  as  to  provide  662-3  per 
cent,  indemnity  instead  of  75  per  cent. 

Regarding  the  Mechanics'  Lien  Act,  the  provin- 
cial executive  of  our  association  which  is  formed  of 
representatives  of  the  various  local  associations,  are 
working  on  these  amendments  in  conjunction  with 
the  Lumber  Men's  Association,  and  these  two  bodies 
are  preparing  certain  recommendation-  tor  the  On- 
tario Law  School,  which  we  understand  has  been 
asked  by  the  Ontario  Government  to  draw  up  a  new 

act. 

Regarding  the  Housing  Act:  Objections  have  been 
made  to  the  proposal  to  control  rents  on  the  general 
grounds  that,  with  the  scarcity  of  houses  at  the  pres- 
ent time  and  the  desirability  of  encouraging  the  con- 
struction of  same,  it  would  be  inadvisable  to  enact  any 
such  legislation  as  was  proposed,  as  we  felt  that  the 
proper  control  of  rentals  would  only  come  about 
through  the  proper  supply  of  housing  accommodation. 

At  the  request  of  the  electrical  contractors  on  May 
26th  we  officially  protested  against  the  luxury  tax  on 
certain  standard  types  of  electric  fixture-,  claiming 
that  such  types  of  fixtures  were  as  much  a  part  of  the 
construction  of  a  building  as  any  of  the  materials  that 
went  into  it.     This  tax  was  never  put  into  effect. 

At  the  time  of  the  cement  shortage  and  the  coal 
shortage  the  Canadian  executive  asked  for  information 
as  to  the  local  situation  in  regard  to  coal  and  cement, 
which  was  obtained  and  sent  them  for  direct  action  on 
their  part.  They  held  several  .conferences  with  minis- 
ters of  the  Canadian  Cabinet,  but  satisfactory  result- 
were  somewhat  difficult  to  obtain  because  of  the  acute 
railway  situation  due  to  the  switchmen's  strike  in  the 
United  States. 

Rebate  of  Business  Tax 

Regarding  business  taxes  which  were  brought  into 
force  in  May  last,  this  association  was  of  considerable 
help  to  various  members  at  that  time  in  securing  from 
our  general  secretary  interpretation  of  various  fea- 
tures of  the  new  tax.  We  must  acknowledge  here  that 
the  general  secretary  of  the  Canadian  body,  Mr.  Reilly 
at  Ottawa,  did  a  lot  of  hard  work  on  this  matter,  going 
to  the  Minister  and  the  Department  on  various  occa- 
sions and  obtaining  much  information  which  was  of 
great  help  to  our  members.  There  is  a  feature  in  con- 
nection with  the  business  tax  upon  which  we  are  still 
working  with  some  hope  for  relief.  It  has  to  do  with 
the  collection  of  taxes  from  contractors  by  the  Fi- 
nance Department,  on  work  contractors  had  in  hand 
before  the  tax  was  brought  into  force.  We  feel 
that  since  the  various  supply  houses  from  whom  we 
were  obtaining  materials  had  the  legal  right  to  collect 
that  tax  from  us  even  though  the  order  had  been 
placed  prior  to  May  19th  last,  we  should"  either  have 
the  right  to  pass  such  taxes  on  to  the  owners  for 
whom  we  were  doing  the  work  or  that  we  were  entit- 
led to  a  rebate  of  these  taxes  from  the  government. 
We  have  taken  this  question  up  with  the  executive  of 
the  Canadian  Association  and  several  test  cases  are 
being  made  and  in  the  meantime  it  is  the  intention  to 
take  the  matter  up  at  our  Annual  Convention  at  Win- 
nipeg this  month  and  to  take  joint  action  in  asking  the 
Department  of  Finance  to  rebate  these  taxes  where 
the  conditions  are  as  stated. 

At  the  request  of  the  supply  men,  a  credit  bureau 
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is  being  worked  out  which  will  be  of  great  assistance 
to  all. 

We  have  made  a  start  in  connection  with  the  ques- 
tion of  apprenticeship  and  how  this  can  be  encouraged 
in  the  various  trades.  G.  L.  Sprague,  the  principal  of 
the  Technical  School  here,  attended  our  general  meet- 
ing on  October  14th  and' gave  us  a  very  instructive 
talk  on  the  possibility  of  combining  technical  school 
work  with  apprenticeship,  which  was  very  much  ap- 
preciated. It  is  the  intention  during  this  coming 
month  to  have  the  committee  go  further  into  this  with 
Mr.  Sprague  and  see  if  some  recommendations  can- 
not be  made  in  this  direction  to  the  various  trade  em- 
ployers and  general  contractors. 

Other  Organizations 

Along  with  our  work,  which  was  attended  by 
>ome  measure  of  success,  there  were,  of  course,  other 
things  upon  which  we  did  considerable  work  which 
were  disappointing.  Although  we  interested  the  Mas- 
ter Masons'  Association  and  addressed  them  at  various 
times  and  although  they  took  official  action  in  voting  to 
come  into  the  association  as  a  body,  opposition  has 
developed  within  this  body  and  they  have  never  ac- 
tively identified  themselves  with  us.  The  majority  of 
the  members  of  the  Master  Masons'  Association  are 
already  members  of  this  association,  but  in  the  hope 


of  bringing  in  this  body  intact  we  have  up  to  the  pres- 
ent preferred  to  leave  this  section  of  our  association 
unorganized.  It  will  be  the  duty  of  the  incoming  ex- 
ecutive to  either  bring  about  the  incorporating  of  the 
Master  Masons'  Association  with  our  own,  which,  of 
course,  is  what  we  would  all  like  to  see.  or  as  an  alter- 
native organize  a  strong  section  of  the  Master  Masons 
of  our  own. 

What  has  been  said  of  the  Master  Masons'  Asso- 
ciation can  also  be  said  of  the  plumbing  and  steamfit- 
ting  contractors.  These  men  bave  a  strong  local  or- 
ganization. They  have  been  very  sympathetic  in  their 
attitude  towards  us  and  the  larger  employers  in  that 
body  are  members  of  our  association.  We  have  met 
this  association  on  various  occasions  and  talked  of  the 
benefits  to  be  derived  from  coming  in  with  us  as  a 
section,  and  we  have  no  doubt  that  this  will  be  ac- 
complished during  the  coming  year. 

Your  executive  made  an  effort  to  interest  the 
architects  of^he  city,  but  have  made  little  or  no  head- 
way. It  would  appear  as  though  it  was  first  neces- 
sary to  get  them  to  organize  themselves  following 
which,  if  their  becoming  a  part  of  our  association  is 
not  considered  advisable,  at  least  a  situation  will  be 
created  where  much  good  can  be  accomplished  affect- 
ing the  relationship  of  contractors  and  architects  for 
the  general  good  of  the  industry. 


Optional  Plan  of  Employment 

Recommended  by  Labor  Committee 

Adopted  by  Hamilton  Contractors 


In  submitting  their  first  annual  report  your  com- 
mittee on  labor  have  little  more  to  say  than  to  refer 
to  their  first  meeting  on  May  25th,  1920,  and  their  re- 
port of  it  and  the  "Optional  Plan  of  Employment," 
which  has  already  been  discussed  in  open,  general 
and  sectional  meetings. 

Our  report  dated  May  27th,  reads  as  follows : 

Your  Committee  of  Labor  feel  that  much  of  the 
dissatisfaction  on  the  part  of  the  employees  in  the 
past  and  one  of  the  direct  causes  for  labor  troubles 
can  be  traced  to  the  very  bad  practice  on  the  part  of 
employers  in  the  contracting  business  in  raiding  upon 
one  another's  forces  by  increasing  the  rate  for  the 
purpose  of  securing  temporarily  a  larger  supply  of 
the  available  men  than  they  are  entitled  to.  This  same 
practice  has  also  been  the  cause  of  much  hard  feeling 
between  employers  themselves. 

While  this  practice  has  existed  in  past  years  in  the 
city,  it  has  actually  not  existed  to  nearly  the  extent 
represented.  Rumors  and  reports  have  probably  been 
more  the  cause  of  this  difficulty  than  the  actual  fact 
will  bear  out.  The  result  of  this  has  always  been  al- 
most a  traffic  on  the  part  of  both  employers  and  em- 
ployees in  reports  not  founded  on  fact,  with  the  result 
that  the  conditions  have  been  disorganized  from  time 
to  time  and  both  employees  and  employers  have  been 
very  much  dissatisfied  as  a  result. 

It  is  felt  that  if  this  disturbing  element  is  not  con- 
trolled, it  will  form  one  of  the  criticisms  in  the 
future  as  to  the  activities  of  the  association. 

In  making  the  following  five  recommendations,  we 


wish  at  this  point  to  state  that  it  is  not  the  purpose  of 
this  Labor  Committee,  in  controlling  matters  of  this 
kind,  to  hold  down  the  rates  of  workmen  in  defiance 
of  living  conditions,  but  that  the  purpose  is  to  have 
advances  made  where  they  are  actually  warranted 
but  made  systematically,  as  the  occasion  demands. 
It  is  therefore  recommended: 

1.  That  the  secretary  of  the  Hamilton  branch  of 
the  association  be  instructed  to  go  over  the  agree- 
ments of  working  arrangements  of  all  trades  repre- 
sented in  the  association  and  to  tabulate  rates  of 
wages,  hours  of  labor  and  working  conditions  for  the 
purpose  of  having  something  to  work  on  in  adjusting 
complaints  in  regard  to  jumping  wage-rates  between 
the  various  employers  of  any  or  all  sections. 

2.  That  in  cases  of  complaint,  the  complainant  is 
to  state  his  case  to  the  secretary  who  will  arrange 
conference  with  the  party  complained  against  and  the 
Labor  Committee,  so  that  the  complaint  ma}-  be  mu- 
tually adjusted. 

3.  That  the  secretary  is  to  be  present  at  all  such 
conferences  so  that  he  may  be  in  possession  of  all  the 
facts  of  the  case  for  the  purpose  of  recording  same. 

4.  That  the  secretary  acting  for  the  Labor  Com- 
mittee shall  have  the  power  to  examine  the  pay  sheets 
of  any  employer  connected  with  this  association  should 
necessity  arise  and  such  examination  be  of  assistance 
in  clearing  up  any  complaint.  Such  information  to  be 
the  property  of  the  Labor  Committee  and  to  be  con- 
fidential except  as  to  the  parties  directly  interested. 

5.  That  the  secretary  evolve  some  system  to  have 
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him  advised  of  employers'  requirements  for  labor  and 
that  his  office  act  as  a  clearing  house  for  all  classes  of 
labor  for  members  of  this  association. 

This  report  while  it  received  a  favorable  reception 
at  your  hands,  has  not  been  acted  upon  in  its  entirety 
during  the  past  year.  This,  however,  has  been,  we 
feel,  due  to  pressure  of  other  matters  incident  to  or- 
ganization, and  not  to  any  apathetic  feeling  to  the 
points  we  have  brought  out. 

It,  however,  should  be  a  matter  of  great  satisfac- 
tion to  us  all  when  we  report  that  during  the  past 
year  in  no  instance  has  a  meeting  of  this  committee 
been  necessary  to  deal  with  complaints  of  members. 
True,  some  complaints  have  arisen  but  in  every  case 
they  have  been  amicably  adjusted  between  the  parties 
concerned  and  our  general  secretary.  A  continuation 
of  such  conditions  cannot  do  else  than  strengthen  the 
position  of  all  of  us,  and  our  association. 

Proposed  Working  Policy  for  This  Association  for 
the  Year  1921 

In  connection  with  the  Optional  Plan  of  Employ- 
ment we  take  the  liberty  of  reviewing  this  again  in 
detail  as  follows: 

We  have  been  embarrassed  throughout  the  first 
year  of  our  existence  as  an  association  by  the  fact 
that  there  is  a  large  percentage  in  each  of  the  smaller 
associations,  which  existed  up  to  the  formation  of  this 
General  Association,  and  some  of  which  still  exist; 
who  do  not  and  will  not  subscribe  to  the  closed  shop 
idea  in  their  own  trade.  This  has  had  the  effect  of 
embarrassing  members  of  these  sections  or  sub-asso- 
ciations who  are  parties  to  union  agreements;  and 
has  had  the  effect  of  barring  a  large  number  of  em- 
ployers, who  do  not  want  to  be  parties  to  union  agree- 
ments, from  becoming  members  (and  actively  identi- 
fied with)  this  General  Association. 

The  executive  of  the  General  Association  is  of  the 
opinion  that  this  condition  is  harmful  to  both  em- 
ployees and  employers ;  they  believe  that  the  minority 
in  any  trade  section  of  employers  should  not  be  co- 
erced into  being  made  parties  to  an  agreement  which 
is  against  their  better  judgment  and  inclination.  We 
find  that  these  men  feel  that,  since  the  employer  is 
responsible  for  the  work  turned  out  by  his  workmen, 
he  must  have  full  discretion  to  designate  the  men  he 
considers  competent  to  perform  the  work  and'  to  de- 
termine the  methods  under  which  that  work  shall  be 
performed;  the  question  of  the  competency  of  the  men, 
and  the  number  of  foremen,  apprentices,  helpers, 
handymen,  etc.,  to  be  employed  should  be,  in  the  opin- 
ion of  some,  determined  solely  by  the  employer. 

In  the  operation  of  any  system  of  hours  or  wages 
now  in  force  or  to  be  extended  or  established  in  the 
future,  this  association  should  not  countenance  any 
conditions  which  are  not  just  or  which  will  not  allow 
a  workman  to  earn  a  wage  proportionate  to  his  pro- 
ducing capacity.  We  believe  every  employer  has  the 
right  to  decide  for  himself,  what  the  working  condi- 
tions in  his  own  business  shall  be.  We  have  there- 
fore, given  a  good  deal  of  consideration  to  the  policy 
to  be  adopted  by  this  association  for  the  year  1921 
and  propose  the  following  under  the  title  of  Optional 
t  Ian  of  Employment. 

The  Optional  Plan  of  Employment  is  based  on  the 
following  principles: 

1.  It  is  considered  that  in  all  building  and  other 
construction  work  where  employers  are  interested 
either  as  contractors  or  owners,  it  should  be  their  pur 


pose  to  adopt  and  support  this  Optional  Plan  of  I'm 
ployment  only. 

2.  By  the  use  of  the  term  "Optional  Plan  of  Em- 
ployment" it  is  meant  that  all  men  should  have  equal 
rights  to  work  on  any  and  all  projects  without  regard 
to  affiliation  or  non-affiliation  with  organized  labor. 
It  should  be  considered  a  fundamental  constitutional 
right  of  every  employee  to  sell  his  services  where  he 
may,  without  fear  or  hindrance.  To  explain :  the  fact 
that  other  employees  on  the  same  project  or  building 
may  be  operating  under  a  trade  agreement  or  closed 
shop  condition  shall  not  bar  an  employer  or  his  work- 
men who  are  not  operating  under  such  agreement  or 
condition  from  enjoying  equal   rights  and   privili 

on  said  project  or  building. 

3.  A  due  regard  should  be  held  for  all  contracts 
for  labor,  commonly  known  as  trade  agreements,  to 
which  any  employer  or  group  of  employers  may  sub- 
scribe. 

4.  In  no  case  should  this  Association  of  Building 
and  Construction  Industries  recognize  or  support  any 
so-called  trade  agreement  that  in  any  way  attempts  to 
destroy  or  defeat  the  Optional  Plan  of  Employment. 

5.  Where  any  tradesman,  working  under  a 
called  trade  agreement  shall  interfere  with  or  intimi- 
date by  sympathetic  strike  or  otherwise,  workmen  in 
other  trades  or  shall  hinder  them  in  the  execution 
of  their  work,  such  tradesmen  shall  be  considered  as 
acting  in  contravention  of  the  Optional  Plan  of  Em- 
ployment, and  the  parties  in  support  of  this  plan  will 
lend  ever}  BUpport  and  assistance  within  their  power 
to  employers  affected  by  such  breach  of  agreement. 

6.  By  adopting  this  plan  of  employment  it  is  not 
considered  that  wages  should  in  any  way,  be  restrict- 
ed, but  that  workmen  should  receive  a  fair  wage,  in 
keeping  with  the  conditions  and  prices  of  the  times. 

7.  It  is  also  considered  that,  where  a  contractor 
chooses  to  operate  a  union  shop,  the  Industrial  Coun- 
cil created  through  the  past  year  should  be  made  a 
compulsory  reference  court  for  all  matters  in  dispute. 

The  association's  attitude  in  relation  to  the  em- 
ployers who  choose  union  agreements  is  this: 

1.  These  union  agreements  must  contain  no 
clause  which  will  be  inconsistent  with  the  Optional 
Plan  as  already  set  out. 

2.  These  union  agreements  must  receive  the  ap- 
proval of  the  association,  in  which  case  the  association 
undertakes  to  see  that  both  parties  to  the  agreement, 
namely,  the  employers  and  employees,  live  up  to  the 
clauses  of  the  agreement. 

3.  This  association  reserves  the  right  to  recom- 
ment  alterations  or  additions  to  any  agreement.  In 
any  agreement  where  recommendations  of  the  associa- 
tion  are  not  carried  out,  the  association  will  not  bind 
itself  to  stand  behind  the  employers  in  case  of  trouble 
or  disputes  developing  as  a  direct  result  of  the  non- 
compliance of  the  employers  in  adopting  the  said  re- 
commendations   of    the    association. 

.  4.  Where  any  agreement  has  the  approval  of  the 
association  or  where  any  recommendations  of  the  as- 
sociation have  been  carried  out,  the  association  will 
back  the  employers  of  any  such  agreement  morallv 
and  financially  in  case  of  any  violation  of  the  agree- 
ment by  the  employees  or  by  any  agent  of  the  union, 
subject  to  the  approval  of  the  executive  committee. 

5.  The  association  must  also  see  that  the  em- 
ployers live  up  to  any  agreement  into  which  thev  may 


enter. 


6.     The     association's     attitude     toward    the 


con- 
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tractors  who  choose  open  shop  is  this:  The  association 
guarantees  to  them  peaceful  conduct  of  their  work. 
Such  open  shop  contractor  or  employer  is  free  to 
solicit  and  obtain  business  where  he  can  get  it,  with- 
out regard  to  the  affiliations  of  other  men  on  the  work 
with  trade  unions  and  this  association  simply  assures 
him  that  he  will  not  be  molested  and  his  men  will 
not  be  intimidated.  That  closed  shop  conditions  which 
exist  in  large  American  cities  will  not  be  tolerated 
here  nor  will  they  be  allowed  to  develop  to  a  point 
where  the  contractor  will  have  to  obtain  his  business 
only  where  his  union  conditions  permit,  and  only  from 
such  people  as  these  unions  approve. 

Fair    Dealings    the    Aim   of 
Hamilton  Contractors 

Subscribe  to  Code  of  Ethics  Formulated 
by  Business  Relations  Committee 

It  is  felt  by  your  committee  that  all  employers 
joining  this  association  should  by  the  very  act  of 
joining,  subscribe  to  certain  general  principles  of 
ethics  in  connection  with  the  building  industries  in 
this  city. 

1.  Be  fair  and  upright  in  your  business  dealings, 
not  only  toward  your  associates,  but  toward  your  em- 
ployers and  toward  the  owners  or  architects  with 
whom  you  deal  in  connection  with  your  business. 

2.  That  between  the  various  contractors'  sec- 
tions and  the  supply  or  manufacturers'  sections,  the 
following  be  accepted  as  a  general  rule: 

(a)  That  Hamilton  contractors,  in  so  far  as  it 
lies  in  their  power  and  all  things  being  equal,  will  give 
a  preference  to  Hamilton  supply  houses  or  Hamilton 
manufacturers,  members  of  this  association. 

(b)  That  Hamliton  supply  houses  and  manufac- 
turers, where  everything  else  is  equal,  having  work  to 
let,  will  let  the  work  to  Hamilton  contractors,  either 
general  or  members  of  the  various  sections  who  are 
members  of  this  association. 

3.  It  is  recommended  that  each  section  draw  up  a 
code  of  ethics  or  standard  practice  which  should  ob- 
tain in  their  particular  trade,  as  y6ur  committee  feels 
that  this  is  a  matter  which  can  be  undertaken  with  a 
good  deal  more  certainty  and  knowledge  by  the  sec- 
tions themselves  than  by  this  general  committee.  Such 
standard  practices  or  rules  of  operation,  however,  that 
each  section  may  adopt,  shall  form  part  of  the  general 
code  for  the  association. 

4.  Because  the  bulk  of  the  benefit  arising  from 
our  connection  with  this  association  will  be  derived 
directly  from  combining  together  and  standing  as  a 
unit  on  various  questions,  it  is  advised  and  recom- 
mended to  the  various  sections,  by  this  committee, 
that  one  of  the  most  important  rules  or  regulations  to 
lay  down  would  be  one  in  connection  with  the  section 
as  a  whole  acting  together,  that  is,  that  the  majority 
would  rule,  and  let  it  he  understood  that  the  min- 
ority in  all  cases  must  give  way  and  act  with  the  ma- 
jority. This  rule  would  apply  with  particular  force  at 
this  time  of  the  year  when  labor  disputes  and  strikes 
are  in  evidence,  as  it  is  absolutely  necessary  that  em- 
ployers in  one  particular  trade,  such  as  electricians,  for 
instance,  or  general  contractors,  should  stand  together 
as  one  until  whatever  the  difficulty  is,  is  settled  to  the 
satisfaction  of  the  majority  of  those  men. 

5.  It  is  therefore  recommended  that  each  section 


draw  up  and  pass  its  own  working  regulations,  with 
its  own  recommendations  for  remedies  in  case  of  vio- 
lation of  these  regulations,  and  that  these  may  be 
passed  on  to  us  with  authority  from  that  section  to 
enforce  them. 

6.  Your  committee  also  feels  that  another  general 
principle  which  should  be  adopted  by  all  sections 
alike  is  one  by  which  the  trade  contractor  or  the  sup- 
ply man  agrees  that  where  tenders  or  quotations  being 
asked  for  and  these  tenders  or  quotations  being  given, 
that  matter  is  to  all  intents  and  purposes  closed, 
that  the  old  custom  so  unpleasant  to  all,  of  cutting  the 
price,  be  absolutely  dispensed  with,  and  that  it  be 
considered  a  breach  of  ethics  for  a  man  to  either  lower 
his  tender  once  it  is  in  (unless  through  legitimate 
alterations  of  the  plans)  or  to  change  his  quotations 
once  they  have  been  received  and  noted. 

In  the  case  of  the  general  contractors'  section,  it 
is  recommended  that  they  accept  as  a  working  princ- 
iple, that  having  sent  out  calls  for  bids  on  sub  trade-, 
previous  to  putting  in  a  tender  of  a  bulk  sum  on  any 
particular  work,  when  they  have  received  these  tend- 
ers, they  are  morally  bound  to  award  the  work  in  case 
the  contract  is  given  to  them,  to  the  lowest  bid 
in  the  sub-trade  in  their  hands  before  the  contract  bid 
is  closed. 

7.  It  has,  in  the  past,  been  found  often  very  ad- 
vantageous in  an  association  of  this  kind  for  one  sec- 
tion to  make  trade  arrangements  with  another  sec- 
tion. It  is  not  the  intention  of  this  committee  to  go 
into  this  field.  We  wish  to  report,  however,  and  to 
recommend  that  this  committee,  as  a  standing  com- 
mittee, act  as  mediators  or  negotiators  at  the  request 
of  any  one  section  with  any  other  section,  and  that  the 
arrangements,  of  whatever  nature  they  might  be,  will 
be  left  in  their  hands  to  see  that  they  are  properly  and 
fairly  worked  out. 

8.  It  is  also  felt  that  occasion  will  arise  through 
the  year,  when  it  may  be  necessary  for  the  whole  as- 
sociation to  take  a  stand  on  some  ethical  question, 
and  your  committee  feels  that  it  would  be  well  in  cases 
of  this  kind,  when  the  occasion  arises,  to  give  the 
standing  committee  on  business  relations  authority  to 
bring  down  before  the  general  meeting  a  ruling  which 
will  be  submitted  to  the  whole  meeting  and  provided 
it  is  adopted,  will  form  a  first  principle  of  the  conduct 
of  the  association  for  the  time  being. 

9.  In  order  that  the  general  secretary  may  be  of 
full  value  to  all  "the  various  members  in  this  associa- 
tion, it  is  recommended  that  each  employer,  member 
of  this  association,  whether  a  contractor  or  manufac- 
turer, or  supply  man.  furnish  the  general  secretary 
with  full  particulars  of  who  is  connected  with  this 
company  and  what  their  particular  lines  of  business 
are,  so  that  we  may  at  all  times  have  this  information 
for  enquiries  from  outside  the  city  and  from  inside  the 
city  which  will  constantly  be  made  to  him  through 
the  year. 

10.  It  is  considered  advisable  by  your  committee 
that  the  architects  in  the  city  be  invited  to  meet  your 
committee  with  the  idea  of: 

(a)  Having  the  architects  form  an  association  of 
their  own.  if  only  for  the  purpose  of  dealing  with  our 
association. 

(b)  Have  them  agree  on  certain  standards  of  prac- 
tice in  connection  with  the  calling  of  bids,  the  open- 
ing of  same,  and  their  obligations  to  the  contractors 
in  the  matter  of  recommending  the  low  bidders. 

(c)  The  establishment  of  a  joint  court  for  settling 
disputes. 
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Review    of     the     Year's     Progress    and    General 
Business  Discussed  at  the  Annual  Meeting  of  the 

Toronto  Builders'  Exchange 

Newly  Elected    Officers   Optimistic    for  Future  Success 

of  the  Exchange  Under  Reorganization  Scheme 

— New  By-laws  and  Constitution 


THE  annual  meeting  of  the  Toronto  Builders  Ex- 
change &  Construction  Industries  was  held  in 
the  offices  of  the  Exchange  on  Victoria  St.  Tue. 
afternoon,  Jan.  11,  with  Mr.  C.  Blake  Jackson, 
the  retiring  president,  in  the  chair.  After  the  cus- 
tomary reading  of  minutes  by  the  secretary,  Mr.  U. 
I  Davidge  Mr.  John  Aldrich,  the  treasurer  read  the 
report  of  the  auditors  for  the  past  year,  which  was 
adopted.  Mr.  Aldrich  then  thanked  the  members  in 
a  few  well-chosen  words  for  their  confidence  and  co- 
operation during  his  long  term  of  office  as  treasurer 
(which  has  been  abolished  in  the  re-organization 
scheme).  Mr.  George  Oakley  proposed  a  vote  ot 
thanks  to  Mr.  Aldrich  for  his  faithful  execution  of  the 
duties  of  treasurer  for  so  many  years.  This  motion 
was  seconded  by  Mr.  Dillon  and  heartily  responded 
to  by  all  the  members. 

The  President's  Report 
The  president's  report  for  the  year  dealt,  to  a  large 
extent,  with  the  activities  of  the  exchange  during  the 
past  six  months,  or  since  the  re-organization  plan  was 
adopted.  Mr.  Jackson  attributed  the  increased  activ- 
ity of  the  exchange  during  the  final  half  of  the  year 
largely  to  the  appointment  of  Major  Reynolds  as  busi- 
ness manager.  Major  Reynolds'  activities,  he  said, 
had  justified  their  action  in  creating  this  new  posi- 
tion. The  business  affairs  of  the  exchange  are  now 
being  looked  after  as  they  should  be.  Major  Rey- 
nolds visited  several  American  cities  and  studied  their 
organization  systems'  and  obtained  many  valuable 
ideas  which  have  been  incorporated  in  the  reorgan- 
ization plan.  The  exchange  has  added  two  new  sec- 
tions, concrete  sidewalk  contractors  and  the  paving 
and  sewer  contractors,  jointly  known  as  the  Toronto 
Municipal  Contractors'  Association,  during  the  past 
year,  and  has  increased  its  membership  from  182  at 
the  end  of  1919  to  212  at  the  end  of  1920. 

Mr.  Jackson,  in  his  closing  remarks,  stated  that 
it  had  been  a  great  pleasure  to  work  with  his  fellow 
directors  and  he  could  not  recall  a  single  instance 
where  any  friction  had  arisen  among  those  directing 
the  affairs  of  the  exchange.  He  urged,  however, 
greater  co-operation  between  the  members  and  their 
directors.  They  were  putting  into  effect,  he  said,  a 
scheme  of  reorganization,  which,  perhaps  does  not 
meet  with  the  entire  approval  of  every  member  in 
every  detail,  but  he  was  sure  it  was  favored  by  a  very 
large  majority  of  the  members  and  deserved  their 
whole  hearted  and  united  support  to  make  it  a  com- 
plete success.  "We  must  all  put  our  shoulders  to  the 
wheel,"  he  said,  "and  work  in  harmony  for  the  wel- 
fare of  the  exchange.  Before  I  step  down  out  of  of- 
fice," he  continued,  "I  would  ask  you  to  give  careful 
consideration  to  the  officers  you  elect  for  the  new 
year,  and,  after  electing  them,  place  your  entire  con- 


fidence in  them  and  let  them  go  ahead,  unhampered, 
with  the  business  of  your  exchange." 

On  the  termination  of  the  president.-  report,  Mr. 
Aldrich  moved  a  vote  of  thanks  and  appreciation   to 
the  president  for  his  faithful  execution  of  the  dutn 
his  office,  which  motion  was  seconded  by  Mr.  Dillon 
and  enthusiastically  received  by  all  the  members. 

Mr.  Jackson  later  expressed  the  opinion  that  the 
proper  railway  officials  should  be  approached  with  the 
idea  of  obtaining  more  favorable  conditions  in  the 
delivery  of  building  supplies  during  the  coming  build- 
ing season.  Mr.  Oakley  put  his  suggestion  in  the  form 
of  a  motion  to  appoint  a  committee  from  the  exchange 
to  take  this  matter  up  with  the  proper  railway  officials. 
This  motion  also  found  hearty  favor  with  the  mem- 
bers. 

The  president  then  called  on  Mr.  Dillon  to  en- 
lighten the  members  on  the  operations  of  the  Joint 
Industrial  Council.  Mr.  Dillon  responded  with  a 
brief  outline  of  the  work  of  this  council,  and  called, 
in  turn,  on  Mr.  Baker,  the  representative  of  the  To- 
ronto Society  of  Domestic  Heating  &  Sanitary  En- 
gineers, on  the  Joint  Industrial  Council,  who  offered 
a  few  valuable  suggestions  for  closer  co-operation 
with  the  council  during  the  new  year.  Alderman 
Phinnemore,  at  this  point,  suggested  that  the  em- 
ployers draw  up  agreements,  outlining  what  they  ex- 
pect from  the  men,  instead  of  leaving  the  entire  matter 
of  agreements  in  the  hands  of  the  men.  Mr.  Jackson 
endorsed  Mr.  Phinnemore's  suggestion. 

Mr.  J.  B.  Carswell  then  came  forward  with  a  sug- 
gestion for  the  reorganization  of  the  Joint  Industrial 
Council,  which  plan  he  suggested  be  put  in  the  form 
of  a  letter  and  submitted  to  the  Joint  Industrial  Board. 
Mr.  Carswell's  plan  was  a  council  composed  of  one 
representative  from  each  section  of  the  Builders'  Ex- 
change and  one  member  of  each  industry  outside  the  ex- 
change, connected  with  the  building  construction  in- 
dustry; the  employees  to  be  asked  to  appoint  a  like 
number  of  representatives  from  the  respective  trades, 
the  two  sections  to  be  known  as  the  Employers'  & 
Employees'  Sections,  with  power  to  hold  separate 
meetings.  In  case  of  disputes  over  wages,  etc..  in  any 
section  of  the  trade,  a  board  of  arbitration  to  be  ap- 
pointed, composed  of  two  members  from  each  of  these 
sections,  these  four  to  select  some  competent  person 
outside  of  the  council  to  act  as  chairman  of  this  board. 
This  suggestion  of  Mr.  Carswell's,  put  in  the  form 
of  a  motion,  was  seconded  by  Mr.  Dillon  and  adopted 
by  the  members. 

A  rate  of  %  of  1  per  cent,  of  the  members'  1920 
pay  rolls,  with  a  maximum  of  $75.00  and  a  minimum 
of  $25.00  was  decided  on  as  the  membership  fee  for 
this  year.  This  fee  was  endorsed  by  the  members  on 
motion  of  Mr.  Dillon,  seconded  by  Mr.  Scott. 

The  election  of  officers  resulted  as  follows.  Presi- 
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dent,  Mr.  J.  M.  Scott;  1st  vice-president,  Mr.  Ed.  Brit- 
ncll  ;  2nd  vice-president,  Mr.  George  H.  Archibald; 
directors,  Messrs.  Teagle,  Carmichael,  Painter,  Grant, 
Till  and  Jackson. 

Mr.  Scott,  the  newly-elected  president,  in  a  few 
wends,  thanked  the  members  for  the  confidence  they 
had  placed  in  him  by  entrusting  him  with  the  highest 
position  in  the  exchange  and  spoke  optimistically  of 
the  future  of  the  exchange. 

Mr.  Dillon,  chairman  of  the  new  Rooms  "rommit- 
tee,  reported  on  a  number  of  locations.  After  thor- 
ough  discussion,  this  committee  was  empowered  to 
close  an  agreement  for  the  rooms  located  at  70  Bond 
Street,  known  as  the  MacMillan  Building. 

<  )ne  of  the  most  important  pieces  of  business  trans- 
acted by  the  meeting  was  the  approval  of  the  new 
Constitution.  This  had  been  discussed  in  some  detail 
at  the  general  meeting  in  September,  but  certain  cor- 
rections and  amendments  had  been  left  in  the  hands  of 
the  executive.  These  being  confirmed,  the  Constitu- 
tion now  reads  as  follows: 

CONSTITUTION 

ARTICLE  I. 
Name 
Section  1.— The  name,  style  and  title  of  the  corporation 
shall  he  Toronto  Builders'  Exchange  and  Construction  In- 
dustries, and  the  place  where  the  office  for  the  transaction 
of  business  is  located  is  the  City  of  Toronto  in  the  Province 
"i   i  Ontario. 

ARTICLE  II. 

Aims  and  Objects 

Section  1. — To  protect  and  encourage  the  building  and 
construction  industry  of  the  City  of  Toronto  and  the  County 
of   York. 

Section  2 — To  foster  the  growth  and  progress  of  the  City 
by  promoting  the  erection  of  well  planned,  properly  con- 
structed and  equipped  public  and  private  buildings. 

Section  3. — To  inculcate  just  and  equitable  principles  of 
dealing  with  contractors,  and  sub-contractors,  architects,  en- 
gineers and  manufacturers,  and  dealers  in  building  and  con- 
struction materials,  to  the  end  that  membership  in  this 
Association  shall  be  a  reasonable  assurance  of  skill,  honor- 
able reputation,  and  reliability. 

Section  4. — To  acquire,  preserve,  and  disseminate  business 
information. 

Section  5. — To  avoid  and  adjust,  so  far  ac  practicable, 
the  controversies,  misunderstandings,  and  difficulties  liable 
to  occur  among  persons  engaged  in  the  building  and  con- 
struction trades. 

Section  6. — To  establish  and  maintain  a  central  office  and 
headquarters  with  facilities  for  ease  and  convenience  in  the 
transaction  of  business  as  well  as  for  conferences  between 
members  of  the  trade  and  kindred  organizations. 

Section  7. — To  establish  trade  schools,  and  promote  tech- 
nical education,  manual  training,  and  general  welfare  of  the 
artisans  of  the  community,  as  well  as  the  recognition  of  good 
workmanship,  fidelity,  and  the  right  to  labor. 

Section  8, — To  provide  a  means  of  acquaintance,  both 
personal  and  business,  among  the  members,  and  to  promote 
good  feeling  and  harmony  among  those  engaged  in  the  build- 
ing and  construction  industry. 

Section  9. — To  endeavor  to  enlarge  the  business  views  of 
those  who  may  become  members. 

Section  10. — To  promote  mechanical  and  industrial  in- 
dustries, and  to  establish  and  maintain  uniformity  in  com-" 
mercial  usages. 

Section   11.— To  reform  abuses  in   trade  or  business.     To 


secure  freedom  from  unjust  or  unlawful  exactions.  To  dif- 
fuse reliable  and  accurate  information  among  the  members 
as  to  the  standing  of  merchants  and  builders,  and  other 
matters.  To  produce  uniformity  and  certainty  in  the  customs 
and  usages  of  trade  and  commerce,  and  of  those  engaged  in 
the  building  and  construction  industry,  or  the  furnishing 
materials  thereto. 

ARTICLE  III. 

Membership 

Section  1. — The  terms  and  conditions  of  membership  are 
that  application  in  writing  shall  first  be  made,  posted  and 
acted  upon  as  the  by-laws  from  time  to  time  shall  provide, 
and  thereupon  such  applicant  shall  be  voted  upon  and  shall 
only  become  a  member  upon  his  being  duly  elected  in  such 
manner  as  the  by-laws  shall  prescribe,  and  upon  payment  of 
such  initiation  fee  and  annual  dues  as  the  by-laws  may  re- 
quire. Membership  in  this  Association  shall  consist  of  three 
kinds.  Active,   Associate,   and   Life. 

Active   Members 

Section  2. — Any  person  of  good  moral  character,  residing 
in  the  City  of  Toronto  of  the  County  of  York,  or  any  firm  or 
corporation  having  a  resident  representative  in  the  said  dis- 
trict who  is  following  a  legitimate  business  associated  with 
the  building  or  construction  industry  shall  be  eligible  for 
active   membership. 

Associate  Members 

Section  3. — There  may  be  admitted  to  the  privileges  of 
the  Association,  firms  and  individuals  engaged  in  the  build- 
ing or  construction  industry,  or  any  business  subsiduary  to 
the  building  and  construction  trades,  whose  principal  offices 
shall  be  outside  the  City  of  Toronto  or  the  County  of  York, 
but  any  individual,  firm  or  corporation  establishing  a  perm- 
anent office  in  the  City  of  Toronto  or  the  County  of  York 
shall  be  eligible  only  to  Active  membership.  This  class  of 
memibership  shall  be  known  as  Associate  membership: 
method  of  application  shall  be  the  same  as  prescribed  for  the 
other  members,  only  these  shall  be  no  initiation  or  admis- 
sion fee  charged  them. 

Section  4. — The  privileges  of  this  class  of  membership  shall 
be  confined  to  the  use  of  the  Association  Rooms  by  the 
members  or  their  representatives,  but  shall  not  extend  to  the 
privileges  of  voting  or  holding  office. 

Life  Members 

Section  5. — A  member  of  the  Association  who  has  been 
a  continuous  member  of  the  Toronto  Builders  Exchange  for 
a  period  of  twenty-five  years  and  has  retired  from  active 
business  shall  be  eligible  for  life  membership.  There  shall 
be  no  admission  fees  or  dues  attached  to  this  class  of  mem- 
bership. Life  members  shall,  at  all  times,  be  admitted  to  the 
floor  of  the  Exchange,  and  have  voice  in  its  deliberations. 

Eligibility  for  Membership 

Section  6. — All  members  of  the  Toronto  Builders'  Ex- 
change in  good  standing  at  the  time  of  re-organization  of 
this  Association  are  automatically  posted  to  membership  on 
conforming  to  the  new  constitution  and  by-laws  without  pay- 
ment of  the  required  initiation  fee. 

Section  7. — Any  person,  firm  or  corporation,  resident  in 
the  City  of  Toronto,  or  the  County  of  York,  or  any  non- 
resident firm  or  corporation  doing  business  in  the  City  of 
Toronto  or  the  County  of  York,  who  has  conducted  a  busi- 
ness connected  with  the  building  or  construction  industry, 
and  who  has  been  regularly  proposed  as -hereinafter  pro- 
vided may  be  eligible  for  membership.  In  any  matters  re- 
lating to  the  management  of  the  Exchange,  when  a  vote  of 
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the  members  is  required,  each  member,  whether  individual, 
firm,  or  corporation,  shall  be  entitled  to  but  one  vote. 

ARTICLE    IV. 
Application  for  Membership 

Section  1. — Application  must  be  made  in  writing  upon  the 
form  adopted  and  provided  by  the  Exchange,  signed  by  the 
applicant,  and  must  be  accompanied  by  the  required  amount 
to  pay  the  membership  fee  in  force  at  the  time  of  making 
application.  It  must  have  the  written  recommendation  of 
at  least  one  Active  member  of  the  Exchange  in  good  standing, 
and  can  only  be  considered  by  the  Board  of  Directors  when 
approved  by  the  Membership  Committee.  Application  for 
membership  shall  not  be  voted  upon  by  the  Board  of  Direct- 
ors unless  it  has  been  filed  for  at  least  seven  days  before  the 
regular  Board  meeting,  and  all  members  of  the  Exchange 
advised  by  written  or  printed  notice  of  such  application  being 
received.  It  shall  require  a  vote  of  a  majority  of  all  directors 
to  elect  such  applicant  to  membership. 

Section  2. — The  application  of  a  rejected  person  or  firm 
cannot  be  renewed  within  six  months  from  the  date  of  rejec- 
tion, except  by  unanimous  consent  of  the  members  of  the 
Board  of  Directors  present  at  a  regular  meeting. 

ARTICLE  V. 
Certificate  of  Membership 

Section  1. — Each  duly  elected  Active  member  in  good 
standing  shall  receive  a  certificate  of  membership,  signed  by 
the  President  and  countersigned  by  the  Business  Manager, 
and  sealed  with  the  corporate  seal  of  the  Association,  which 
shall  entitle  such  member  to  a  pro-rata  interest  in  the  funds 
and  property  of  the  organization.  This  certificate  shall  not 
be  transferable. 

Section   2 In   case   any   firm   or   individual   holding   the 

certificate  or  membership  shall  make  a  change  in  business, 
title,  or  firm  name,  the  said  individual  or  firm  shall  at  once 
notify  the  Business  Manager,  and  if  satisfactory  assurance  be 
given  that  no  material  change  in  membership  of  said  firm  or 
corporation  has  taken  place  then  a  new  certificate  of  member- 
ship under  the  new  name  shall  be  issued,  first  taking  up  and 
cancelling  the  old  certificate. 

Section  3.— Holders  of  the  certificate  of  membership  are 
entitled  to  vote  in  meeting  of  the  corporation  in  person 
only.  Active  or  Corporate  and  Associate  members  shall  pay 
for  a  certificate  of  membership  such  a  sum  as  the  Board  of 
Directors  shall  from  time  to  time  establish. 

ARTICLE  VI. 
Branch  or  Section  Membership 

Section  1. — The  members  may  form  trade  sections  or 
sub-organizations  for  the  better  carrying  on  of  their  re- 
spective  callings. 

Section  2. — The   Sections  shall  have  power  to  make  by- 
laws as  they  may  decide  upon  for  the  government  of  their 
respective  members,  subject  to  the  general  active  incorpora- 
.  tion  and  the  rules  and  regulations  that  may  be  passed  from 
time  to  time  by  the  Association. 

Section  3. — All  persons  applying  for  membership  in  the 
Association  must  certify  if  it  is  his  or  their  intention  to 
join  a  section  or  sub-organization  already  formed,  if  admit- 
ted, or  to  join  the  Association  without  participating  in  the 
benefits  of  a  section  or  sub-organization. 

Section  4. — All  applications  for  membership  to  join  a 
particular  section  shall  be  referred  to  said  section  for  a 
majority  report  before  certificate  is  granted  by  the  Board  of 
Directors. 

Section  5. — Any  agreements  negotiated  by  a  section  or 
sub-organization  with  any  labor  organization  must  first  be 
submitted   to   the    Board   of   Directors   for   approval   before 


being   ratified   and   signed   by   the   officers   of   the   section   or 
sub-organization  negotiating  the  Agreement. 

ARTICLE  VII. 
Section  1. — A  co-partnership  shall  be  elected  a  member 
of  this  Association  as  one  person  in  the  manner  provided  for 
in  the  election  of  members,  and  subject  to  all  the  by-laws, 
rules  and  regulations  covering  members;  such  co-partnership 
shall   be  entitled  to  but  one  vote. 

ARTICLE  VIII. 
Forfeiture  of  Membership 
Section  1. — Any  member  acting  contrary  to  the  provis- 
ions of  the  Charter,  or  acting  in  violation  of  the  by-laws  or 
regulations  of  the  Association,  or  in  any  way  which  m.iy 
tend  to  the  injury  or  destruction  of  the  Association  or  its 
property,  or  contrary  to,  or  in  negect  of  his  duty  as  an 
officer  or  member  of  the  Association,  or  being  convicted  of 
a  crime  in  a  Court  of  Justice,  may  lie  lined,  suspended  or  ex- 
pelled, and  shall  forfeit  tp  tin-  Association  all  his  contribu- 
tions paid,  and  all  property,  claims  and  benefits  to  which  ':e 
would  have  been  entitled  as  a  member  of  the  Association. 

BY-LAWS 

ARTICLE  I. 

Duties  of   Officers 

Officers 

Section  1. — The  business  of  the  Association  shall  be  con- 
ducted and  managed  by  a  Board  of  Directors,  consisting  of 
a  President,  two  Vice-Presidents,  and  Five  other  Members 
(all  of  whom  shall  be  elected  at  the  annual  meeting),  to- 
gether with  one  representative  from  each  section  or  sub- 
organization  as  formed,  and  they  shall  receive  no  compen- 
sation for  their  services.  The  said  Board  of  Directors  so 
elected  shall  conduct  the  business  of  the  Association  in  ac- 
cordance with  its  by-laws,  and  shall  have  full  power  to'  in- 
vest its  funds  in  any  way  deemed  best.  Should  a  vacancy 
occur  upon  the  Board  of  Directors  between  annua!  meet- 
ings, the  Board  shall  fill  such  vacancy  by  electing  some  Ac- 
tive member  of  the  Exchange  to  such  vacancy  for  the  un- 
expired term.  The  Board  of  Directors  shall  hold  a  meeting 
on  the  first  Tuesday  of  each  month,  unless  it  be  a  Holiday, 
to  approve  bills  and  consider  such  general  matters  as  per- 
tain to  the  good  of  the  Association  as  shall  be  brought  to 
their  attention,  and  shall  fix  and  determine  the  amount  of  the 
yearly  assessments. 

President 

Section  2. — It  shall  be  the  duty  of  fhe  President  to  assume 
general  supervision  of  the  officers  of  the  corporation,  to 
preside  and  preserve  order  at  all  meetings  of  the  Associa- 
tion and  of  the  Board  of  Directors.  He  shall  temporarily  fill 
by  appointment  any  vacancy  which  may  occur  in  any  appoint- 
ive office  of  the  Association,  and  appoint  all  committees 
whose  appointment  is  not  otherwise  provided  for;  and  lie 
shall  countersign  all  warrants  drawn  on  the  Treasurer,  and 
sign  all  documents  requiring  the  signature  of  the  President, 
and  in  the  absence  of  the  Manager  shall  appoint  one  of  the 
members  to  act  pro-tempore. 

Vice-President 
Section  3. — It  shall  be  the  duty  of  the  Vice-Presidents  in 
the  order  named  in  their  election  to  perform  the  duties  of 
the  President  in  case  of  his  absence  or  disability;  and  in 
the  absence  of  the  President  and  Vice-Presidents  any  meet- 
ing of  the  Association  or  Board  of  Directors  may  appoint  a 
Chairman  pro-tempore. 

Advisory   Council 

Section  4. — The  President  shall  appoint  an  Advisory  Coun- 
cil consisting  of  three  members,  which  shall  have  power  to 
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deal    with   administrative   detail    matters   not   requiring   direct 
action    by   the    Board   of   Directors.    The   Advisory    Council 
shall  function  through  the  Business  Manager. 
Business   Manager 

Section  5. — The  Board  of  Directors  shall  employ  a  Busi- 
ness Manager  of  the  Association,  who  shall  employ  clerical 
and  stenographic  assistants  necessary  to  the  business  admin- 
istration of  the  Association  and  subject  to  the  approval  of 
the  Board  of  Directors.  The  Business  Manager  will  assume 
the  duties  of  Secretary  and  Treasurer  to  the  Association. 
It  shall  be  his  duty  to  act  personally  or  by  deputy  as  Sec- 
retary of  all  meetings  of  the  Association,  Board  of  Directors, 
or  committees,  and  keep  a  correct  journal  of  all  their  proceed- 
ings. He  shall  have  direct  and  complete  charge  of  the  Associ- 
ation under  the  direction  of  the  Board  of  Directors.  He  shall 
collect  all  monies  due  the  Association,  shall  countersign  all 
certificates  of  membership  and  all  warrants  for  payment  of 
monies;  take  charge  of  all  books,  papers,  documents  and  all 
other  belongings  of  the  corporation.  He  shall  deposit  all 
monies  coming  to  his  hands  belonging  to  said  corporation  in 
a  Bank  or  Trust  Company  approved  by  the  Board  of  Direct- 
ors in  his  name  as  Treasurer  of  said  Association.  He  shall 
pay  all  warrants  only  when  passed  by  the  Board  of  Directors, 
properly  signed  by  the  President  or  one  of  the  Vice-Pres- 
idents (in  the  absence  of  the  President).  He  shall  keep 
correct  accounts  of  all  Revenue  and  Expenditures,  and  he 
shall  present  to  the  Board  of  Directors  at  its  stated  meetings, 
and  to  the  corporation  at  its  annual  meetings,  and  to  the 
President  when  required  by  him,  a  statement  of  the  receipts 
and  expenditures  and  conditions  of  the  finances,  with  a 
bank  book.  He  shall  give  guarantee  bonds  in  such  sums  as 
the  Board  of  Directors  may  from  time  to  time  direct,  for  the 
faithful  performance  of  his  duties. 

Auditors 

Section  6. — A  chartered  accountant,  or  firm  of  chartered 
accountants  shall  be  engaged  to  make  a  quarterly  audit  of 
all  accounts,  books  and  vouchers  of  the  Association,  and  to 
submit  same  to  the  Board  of  Directors  in  time  for  the  annual 
meeting. 

Power  of  Board 

Section  7. — This  Association  having  no  capital  stock,  the 
Board  of  Directors  shall  have  power,  from  time  to  time, 
until  otherwise  provided  for  in  by-law,  or  by  election  or 
appointment  at  any  annual  meeting,  to  name  and  appoint 
officers  of  the  Association,  and  the  Board  of  Directors  shall 
have  power  to  make,  alter  and  repeal  all  by-laws  necessary 
for  the  due  regulation  of  the  affairs  of  the  Association,  but 
the  same  shall  be  submitted  for  approval  at  the  next  general 
meeting  of  the  members,  and  the  said  by-laws  may  be  made, 
altered  or  repealed  at  such  general  meeting  of  the  members 
from  time  to  time  as  they  see  fit;  to  purchase  or  lease  such 
real  estate  as  may  be  necessary  for  the  purpose  of  carrying 
into  effect  the  objects  for  which  they  are  incorporated. 
They  may  at  their  discretion  provide  such  legal  aid  and  ad- 
vice as  they  may  deem  necessary  to  aid  them  or  any  of  the 
Committees  in  the  discharge  of  their  duties.  The  Board  of 
Directors  shall  also  fix  the  compensation  for  the  services  of 
all  employees  or  persons  appointed  to  perform  any  duty  by 
them.  The  Board  of  Directors  shall  have  the  power  to  pass 
on  and  approve  for  payment  all  accounts. 
Life  of  Constitution 

Section   8. — The   Association    shall   have   perpetual    BUCCei 
sum    in    its   corporate    name,   and    shall    enjoy   and    possess   all 
powers,    rights    anil    privileges    conferred    by    the    said    statute 

ami  amendment  thereof. 

ARTICLE  11. 
Annual  Meeting 
Section  1. — The  annual  meeting  of  the  members  shall  be 
held  the  second  Tuesday  in  January  of  each  year,  at  :s"oclock 


p,m,   at    the   offices    of    the    Association    in    the    said    City    of 
Toronto. 

Regular   Meetings 

Section  2. — A  quarterly  meeting  shall  be  held  on  the  first 
Tuesday  in  March,  on  the  first  Tuesday  in  June,  on  the  first 
Tuesday  in  September  and  on  the  first  Tuesday  in  December, 
unless  such  day  be  a  holiday,  when  the  meeting  shall  be 
held  on  the  day  following.  At  these  meeting  such  business 
may  be  transacted  as  shall  regularly  and  properly  come  be- 
fore it. 

Special   Meetings 

Section  .'(. — Special  meetings  may  be  called  at  any  time 
at  the  written  request  of  ten  or  more  members,  who  shall 
state  in  their  request  the  nature  of  the  business  to  be  brought 
before  the  meeting.  Only  the  business  named  in  the  call  may 
be  considered  at  a  special  meeting.  The  President  shall  have 
authority  to  call  special  meetings,  if  occasion,  in  his  opinion, 
demands  it,  waiving  the  written  request. 
Quorums 

Section  4. — Fifteen  active  members  at  any  meeting  of  the 
Association  shall  constitute  a  quorum,  five  members  present 
at  a  meeting  of  the  Board  of  Directors  shall  constitute  a 
quorum  for  the  transaction  of  business  and  no  action  shall 
be  valid  unless  such  a  quorum  be  present. 

Notices 

Section  5. —  Notice  of  all  quarterly  meetings  shall  be  sent 
by    mail   at    least    three    days    before    such    meeting.     Special 
meetings  and  election   shall  be  noticed  in  the  same  manner. 
Assessments 

Section  6. — There  shall  be  an  annual  assesment  levied  on 
members,  if  necessary,  at  the  quarterly  meeting  in  December, 
in  an  amount  to  be  decided  by  the  Board  of  Directors,  said 
assessment  and  the  annual  dues  must  be  paid  on  or  before 
the  date  on  which  the  annual  election  is  held. 

ARTICLE  III. 

Committees 

Section  1. — The  President  shall,  within  the  two  weeks  fol- 
lowing his  election,  appoint  the  following  standing  commit- 
tees; Financial,  Membership,  Rooms  and  Rules,  Legislation 
and  Public  Service,  Entertainment.  Arbitration,  Architectural 
and   Engineering. 

Standing  Committees  and  Their  Duties 
Financial  Committee 

Section  2. — This  Committee,  to  be  composed  of  three  mem- 
ber-, shall  have  supervision  of  the  current  finances  of  the 
Association,  shall  examine  and  approve  or  disapprove  all 
bills,  shall  cause  the  books  of  the  Association  to  be  kept  in 
a  proper  manner,  shall  purchase  all  books,  stationery  and 
office  supplies,  and  shall  audit  or  cause  to  be  audited  by  ex- 
perts, all  accounts  and  books  of  the  Association,  and  shall 
render  detailed  quarterly  and  annual  reports  to  the  Board 
of  Directors. 

Membership  Committee 

Section  3. — This  Committee,  to  be  composed  of  three 
members,  shall  consider  and  act  on  such  applications  for 
membership  in  the  Association  as  are  referred  to  them.  It 
shall  be  their  duty  to  carefully  examine  into  the  character 
and  ability  of  the  applicants,  faithfully  inform  themselves  as 
to  their  honesty,  probity,  reliability  and  skill,  and  in  a  fair 
and  impartial  manner  decide  upon  their  fitness  and  desir- 
ability for  membership  and  report  their  findings  to  the  Board 
of  Directors,  whose  action  on  said  report  shall  be  final. 
The  Membership  Committee  shall  obtain  new  members  of 
the  Association. 

Rooms  and   Rules   Committee 

Section    4. — This    Committee,    to    be    composed    of    three 
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members,  shall  have  general  charge  of  all  matters  pertaining 
to  the  management  of  the  offices  and  rooms  of  the  Associa- 
tion. 

Legislation   and   Public    Service    Committee 

Section  5. — This  Committee,  to  be  composed  of  five  mem- 
bers, shall  consider  any  proposed  or  pending  legislation  or 
public  improvements  in  which  it  might  be  wise  or  necessary 
for  the  Association  to  take  action  to  promote  or  protect  the 
interests  of  the  Association  or  the  welfare  of  the  City,  and 
to  report  to  the  Board  of  Directors  any  matters  worthy  of 
attention,  with  the  recommendation  of  the  Committee. 
Entertainment  Committee 

Section  6. — This  Committee,  to  be  composed  of  three 
members,  shall  arrange  and  conduct  the  various  entertain- 
ments and  social  gatherings  of  the  Association,  expenditures 
by  the  Committee  to  be  first  authorized  by  the  Board  of 
Directors. 

Arbitration  Committee 

Section  7. — This  Committee,  to  be  composed  of  five  mem- 
bers, shall  arbitrate  any  difference  or  controversy  that  may 
arise  between  members  of  the  Association. 

Section  8. — If  any  member  of  the  Association  in  good 
standing  shall  accuse  any  other  member  in  writing  of  acts 
such  as  the  Directors  in  secret  session  may  decide  to  be  of 
a  character  demanding  investigation,  the  said  accused  mem- 
ber shall  be  summoned  to  appear  before  the  Arbitration 
Committee,  which  Committee,  after  a  fair  and  impartial  hear- 
ing of  the  matter,  shall  report  to  the  Board  of  Directors  for 
action.  The  Board  may  then,  by  a  majority  vote,  acquit, 
censure,  suspend,  fine  or  expel  the  accused  member  from  the 
Association,  as  may  seem  best  in  their  judgment. 

Section  9. — Appeal  may  be  made  to  the  Association  by 
the  defendant  in  such  cases  from  the  Board  of  Directors  by 
filing  a  written  notice  with  the  Business  Manager  of  the 
Association  fully  defining  his  reasons  for  making  said  appeal. 
The  Association  shall  then  consider  the  case  at  the  next 
regular  or  special  meeting,  and  its  decision  shall  be  final. 

Section  10. — The  accuser,  in  such  cases,  shall  be  sum- 
moned to  the  hearing,  and  in  the  event  of  his  failing  to 
appear  or  show  that  the  charges  were  honestly  made,  or  to 
substantiate  them  in  some  particular,  then  he  himself  shall 
be  subject  to  the  penalties  described  for  the  member  ac- 
cused. 

Section  11. — Each  member  of  this  Committee  shall  be  en- 
titled to  a  fee  of  not  more  than  $5.00  (Five  Dollars)  for  each 
sitting. 

Architectural  and  Engineering  Committee 

Section  12. — This  Committee,  to  be  composed  of  three 
numbers,  shall  deal  with  all  matters  requiring  co-operation 
with  the  Architectural  and  Engineering  professions. 

ARTICLE  IV. 
Fees  and  Dues 

Section  l. — The  annual  dues  of  Active  members  shall  be 
payable  in  advance,  the  amount  of  same  to  be  determined  at 
any  general  meeting  of  the  Association. 

Section  2. — The  annual  dues  of  Associate  members  shall 
be  $10.00  (Ten  Dollars)  payable  in  advance.  The  dues  for 
Associate  members  admitted  during  the  second  half  of  the 
year  shall  be  $">.00  (Five  Dollars)  for  the  balance  of  the 
year. 

Delinquents 

Section  3, — Any  member  who  shall  fail  to  pay  Association 
dues  for  three  months  after  same  are  payable  shall  be  con- 
sidered as  delinquent,  and  notice  shall  be  mailed  him  calling 
attention  to  this  section  of  the  by-laws.  Upon  failure  to 
pay  said  dues  within  one  month  thereafter  his  name  and  the 
amount  of  arrears  shall  then  be  posted  for  ten  days  on  the 


bulletin  board  of  the  Association.  Should  such  member  Still 
fail  to  pay  said  dues  he  shall  be  subject  to  suspension  at  the 
discretion  of  the  Board  of  Directors.  No  delinquent  member 
shall  have  a  voice  or  vote  in  any  of  the  proceedings  or  de- 
liberations  of   the   Association. 

Resignation 

Section  4. — Should  a  member  wish  to  withdraw  or  cancel 
his  membership  with  the  Association  he  shall  pay  all  dues 
to  the  Association  and  present  his  resignation  in  writing  to 
the  Board  of  Directors.  No  resignation  shall  be  accepted 
until  all  such  dues  or  indebtedness  are  paid  up  to  the  time 
of  said  resignation. 

ARTICLE  V. 
Nominations 
Section  1. — The  President  shall  appoint  a  nomination 
committee  composed  of  not-more  than  one  member  from  each 
trade  section.  The  nominating  committee  will  report  at  the 
general  meeting,  after  which,  further  nominations  may  be 
made  from  the  floor  of  the  house,  providing  that  the  nom- 
inator has  the  consent  of  the  nominee  in  the  event  of  his 
absence  from  the  meeting. 

ARTICLE  VI. 
Elections 

Section  1. — The  annual  election  shall  be  held  at  the  an- 
nual meeting  on  the  second  Tuesday  of  January  of  each 
year  at  the  offices  of  the  Association  in  the  said  City  of 
Toronto. 

Section  2. — The  election  shall  be  conducted  by  the  nom- 
inating committee  which  shall  count  the  ballots  and  report 
the  results  of  the  election  to  the  President  of  the  Associa- 
tion. 

ARTICLE  VII. 
Amendments 

Section  1. — The  Constitution  and  By-laws  may  be  amend- 
ed by  a  vote  of  two-thirds  of  the  members  present  at  any 
regular  meeting,  provided  five  days  notice  of  such  amend- 
ment has  been  duly  given  to  each  member  in  good  standing 
in  writing,  and  posted  on  the  bulletin  board  of  the  Associa- 
tion for  the  same  length  of  time. 

Section  2.— At  any  regular  meeting  of  the  Association  the 
by-laws  may  be  suspended  for  any  specific  purpose  during 
said  meeting,  unanimous  consent  having  been  given. 


Contractors  of  Hamilton,  Ont. 

(Continued  from  page  63) 

average.  Hon.  Senator  Robertson.  Minister  of  Labor. 
was  the  chief  speaker  of  the  evening,  his  address  be- 
speaking a  better  relationship  between  employer  and 
employee  and  pointing  out  the  greater  efficiency  thai 
is  now  evident  on  the  part  of  industry.  The  newly- 
elected  mayor  of  Hamilton  and  General  Mewburn. 
former  Minister  of  Militia,  were  also  speakers.  Mr. 
J.  B.  Carswell,  first  vice-president  of  the  National  As- 
sociation, extended  an  invitation  to  the  Hamilton 
members  to  be  present  at  the  Construction  Conference 
in  Winnipeg. 


Six  municipal  improvement  by-laws,  involving  a 
total  expenditure  of  $282,000,  have  been  approved  by 
the  electorate  of  Montreal  West.  The  by-laws  include 
authorization  of  a  new  lighting  system  with  under- 
ground conduits  to  cost  $117,000,  new  fire  apparatus, 
permanent  roads  and  side-walks  to  complete  the  exist- 
ing system,  the  opening  of  new  streets,  the  extension 
of  sewers  and  water  mains,  and  improvements  to  the 
town  hall. 
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Model  Garage  Building  at  Toronto 

Riverdale  Garage  on  Danforth  Avenue  Embodies  Many 
Interesting      Construction      and       Equipment      Features 


ILLUSTRATION  and  floor  plans  reproduced 
herewith  are  of  the  Riverdale  Garage,  recently 
completed  on  Danforth  Avenue,  Toronto.  The 
building  reaches  back  to  Hazelwood  Avenue  and 
has  entrances  on  both  streets.  This  building  is  a  two- 
storey  and  basement  structure  and  is  the  largest  Ford 
Agency  in  the  city.  Red  pressed  brick  was  used  in  the 
construction,  window  and  door  trim  being  of  artificial 
stone.  Concrete  was  used  in  the  construction  of  the 
basement  and  ground  floors,  with  reinforced  con- 
crete slab  over  boiler  room  and  coal  room.  The  con- 
crete used  in  the  floor  construction  was  specially 
treated,  making  it  dustproof  and  impervious  to  oil. 
Tile  was  used  in  the  flooring  of  the  vestibules,  while 
the  office  space  on  the  second  floor  has  buff  composi- 
tion flooring. 

A  large  boiler  room,  coal  storage  room,  fire-proof 
oil  storage  room  and  general  storage  room  are  located 
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A  perspective  view  of  the  Riverdale  Garage,  Toronto 

in  the  basement.  The  ground  floor,  the  dimensions  of 
which  are  68  ft.  by  220  ft.,  contains  a  large  storage 
space  for  cars  besides  a  retail  store  for  the  sale  of 
accessories,  automobile  show  rooms  and  lavatory  ac- 
commodation. Excellent  window  display  space  is  pro- 
vided in  the  front  of  the  main  floor. 

The  repair  shop  is  located  on  the  second  floor,  to 
which  automobiles  have  access  by  means  of  a  con- 
crete ramp  from  the  street  level  on  Hazelwood  Ave- 
nue. The  repair  shop  is  equipped  with  overhead  Tel- 
ford tracks  and  special  machinery  for  repairing.  The 
paint  room,  varnishing  room,  tire  repair  shop,  welding 
room  and  general  offices  are  also  located  on  the  sec- 
ond floor,  the  offices  being  at  the  front  of  the  building. 
Wood  trim  in  the  office  is  of  pine,  with  mahogany 
finish.  There  is  lavatory  accommodation  on  this  floor 
for  the  repair  shop  and  office  help. 

'file    building    has    several    interesting    features 

besides  the  ramp  on   Hazelwood  Avenue.     A  few  of 

these  arc:  a  hot  water  system  in  the  basement  Un- 
serving tlie  washing  racks;  dumb  waiter  service  be- 
tween the  accessory  sales  room  on  the  ground  floor 
and  the  accessory  repair  shop  on  the  second  floor;  a 
fire-proof  vault  on  the  second  floor,  in  the  wall  of 
which  is  built  a  heavy  steel,  burglar-proof  safe  for 
securities,  moneys,  etc.;  mechanical  ventilating  sys- 
tem serving  both  the  main  and  second  floors,  which 
exhausts  the  dangerous  gas  fumes  that  have  to  be  con- 


Lay-out  of  Garage 

tended  with  in  garages.  The  gas  and  air  pumps  for 
the  convenience  of  customers  are  located  on  Hazel- 
wood  Avenue. 

The  building  is  steam   heated.     Messrs    Banigan. 
Armstrong  and  Thompson  were  the  architects. 


Building  Situation  in  Montreal 

,  Compared  with  1913,  the  total  building  permits 
issued  in  Montreal  last  year,  814,0(>7.o09.  do  not  make 
a  very  good  showing;  but  the  former  year  was  the  best 
building  vear  known  in  the  city,  the  figures  tnen  being 
over  $27,000,000.  The  figures'  for  1920.  however,  are 
the  largest  since  the  war  and  indicate  that  construc- 
tion is  picking  up,  They  are  $4,033,708  better  than  in 
1919,  following  a  gain  of  $5,150,228  over  191& 

The  prospects  for  the  present  year  are  fairly  good. 
The  prices  of  some  building  materials  have  been  re- 
duced, in  sympathy  with  the  general  fall  in  commodity 
prices,  and  there  is  a  likelihood  of  cheaper  labor  costs. 
The  unions  will  no  doubt  resist  any  lowering  of 
wages,  but  the  more  abundant  supply  of  labor  will 
probably  be  the  determining  factor  in   this  case. 

The  great  hope  of  more  activity  in  construction 
rests  on  cheaper  buildings,  as  without  this  people  who 
have  money  to  invest  will  prefer  to  put  it  into  bonds 
rather  than  into  buildings,  where  the  chances  of  a 
profitable  return  are  jeopardized  by  the  high  costs. 
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East  and  West— From  Coast  to  Coast 


Three  applications  have  been  received  by  the  city  council 
of  Sydney,  N.S.,  for  the  position  of  city  engineer,  left  open 
by  the  recent  resignation  of  Mr.  Norman  K.  Hay. 

The  loss  by  fire  in  Canada  during  1920  amounted  to 
$27,371,574,  according  to  a  report  issued  by  the  Monetary 
Times,  and  shows  an  increase  of  $4,000,000  compared  with  the 
figures  of  1919. 

The  Canadian  Deep  Waterways  &  Power  Association 
will  hold  a  convention  in  Toronto  on  March  8,  9  and  10. 
This  convention  is  for  the  purpose  of  continuing  the  propa- 
ganda for  a  deep  waterway  from  the  St.  Lawrence  to  the  sea. 

Steel  workers  at  Sydney,  N.S.,  are  fighting  a  20  per  cent, 
decrease  in  their  wages.  They  will  endeavor  to  induce  the 
management  to  change  their  decision,  but,  if  negotiations  in 
this  respect  fail,  they  will  appeal  to  the  Federal  Government. 

A  delegation  of  Federal  and  Provincial  Members  of 
Parliament  from  Ontario,  including  Hon.  E.  C.  Drury,  visited 
Ottawa  recently  to  interview  the  Prime  Minister  and  Min- 
ister of  Public  Works  regarding  the  opening  up  of  the  French 
River  portion  of  the  Georgian  Bay  Ship  canal. 

Hon.  F.  C.  Biggs,  Ontario  Minister  of  Public  Works, 
has  under  consideration  a  scheme  to  eliminate  the  heavy 
grades  on  Yonge  Street,  Toronto,  at  Hogg's  Hollow. 
The  plan  is  to  divert  Yonge  Street  traffic  through 
Armour  Heights,  follow  the  hills  and  by  the  construction 
of  an  800  foot  viaduct  cut  out  all  the  big  grades  just  north 
of  the   city. 

Steelwork  for  the  eighteen-storey  addition  to  the  King 
Edward  Hotel  at  Toronto  is  practically  completed  and  an- 
other week  or  so  will  see  all  the  floors  laid.  The  brick  work 
is  up  four  storeys  and  it  is  expected  the  roofing  will  be  com- 
pleted early  in  February.  Good  progress  is  being  made  with 
the  wiring,  plumbing,  and  steamfitting,  and  a  start  has  already 
been  made  on  the  laying  of  interior  tile. 

A  new  chain  of  "Dollar  Stores,"  owned  by  the  Gay 
Stores,  Limited,  will  very  soon  be  established  in  many  large 
Canadian  cities.  Sites-  for  two  stores  have  been  purchased 
in  Toronto  and  it  is  announced  that  stores  will  be  opened  on 
February  1  at  Brantford,  Out.,  and  St.  Hyacinthe,  P.Q. 
The  new  firm  is  connected  with  the  American  firm  of  W.  S. 
Grant  &  Co.,  who  operate  a  chain  of  "Dollar  Stores"  through- 
out the  United  States. 


Personal 

H.  N.  Dancy  &  Son  Ltd.,  mason  and  general  contractors 
have  moved  from  the  C.P.R.  Building,  Toronto,  to  larger 
offices  in  the  Canadian  Foresters'  Building,  23  College  St. 

Brig.-Gen.  C.  H.  Mitchell,  dean  of  the  Faculty  of  Applied 
Science,  Toronto  University,  was  the  guest  of  the  Moncton, 
XI!.  Branch  of  the  Engineering  Institute  at  a  recent  meeting. 

Mr.  G.  A.  Kell  has  been  appointed  safety  engineer, 
Grand  Trunk  Railway  System,  with  headquarters  at  Mont- 
real. Mr.  Kell,  who  has  occupied  the  position  of  travelling 
engineer  for  the  past  ten  years,  has  been  associated  with  the 
motive  power  department  of  the  Grand  Trunk  since  boy- 
hood. 

Captain  Yves  Lamontagne,  B.Sc.  (McGill)  A.M.E.I.C., 
has  received  an  appointment  on  the  editorial  staff  of  The 
Contract  Record  at  Montreal.  During  the  war  Captain  La- 
montagne saw  service  with  the  Royal  Engineers  in  England, 


France,  and    India,     lie  hope-   to   revive  many   pleasant   as- 
ttions  through  the  medium  of  The  Contract  Rec 

Mr.    (icorge   Turnbull    was    recently    elected    for    an 
term  as  chairman   of  the    Public   Utilities   Commission,  Gait, 
Ont.     It  was  decided  at  the  inaugural  meeting  that  the  Com- 
mission would  visit  London  as  a  body   to  study  that  city's 
building  system. 

Messrs.  E.  G.  Matheson  of  the  University  of  British 
Columbia^  George  Wilkerson,  mining  engineer,  Victoria;  John 
I'eck,  mechanical  engineer.  New  Westminster,  and  Ernest 
A.  Cleveland,  of  Victoria,  have  been  appointed  members  of 
the  provincial  executive  council  of  the  Association  of  Pro- 
fessional Engineers  of  B.  C,  according  to  a  recent  an- 
nouncement by  the  provincial  secretary. 

Mr.  Patrick  Philip,  of  Vancouver,  has  been  appointed 
chief  engineer  of  the  British  Columbia  Public  Works  De- 
partment, succeeding  Mr.  A.  E.  Foreman,  who  resigned  to 
join  the  Portland  Cement  Association  recently.  Mr.  Philip 
received  his  early  engineering  training  in  Ireland,  coming  to 
Canada  in  1907  and  joining  the  staff  of  the  Grand  Trunk 
Pacific  Railway,  with  which  system  he  was  connected  for 
three  years.  He  joined  the  city  engineer's  department  in 
Vancouver  after  leaving  the  G.T.P.,  and  occupied  this  posi- 
tion until  1917,  when  he  was  appointed  district  provincial 
public  works  engineer  in  the  Kamloops  and  Lillooet  districts, 
which  position  he  held  until  his  recent  promotion.  Mr.  Philip 
is  a  member  of  the  executive  of  the  Vancouver  branch  of 
the   Engineering  Institute  of  Canada. 


Obituary 
Mr.   Frank    P.    Currie,   president   of   the    W.   and    F.    P. 

Currie  Company,  Montreal,  builders'  supplies,  died  on  Jan- 
uary 0,  aged  81  years.  He  was  the  founder  of  this  linn,  who 
are  the  agents  for  the  Standard  Clay  Products  Company,  and 
the   Ontario   Gypsum    Company. 

Mr.  John  Wickett,  of  the  firm  of  Wickett  Bros.,   Limited, 
contractors  of  Toronto,  died   recently  at   the   Wcllesley   Hos- 
pital, Toronto.     Mr.  Wickett  was  born  in  Belleville.  On 
years  ago,  but  resided  in  Toronto  for  the  past  XT  years.     He 
was    a    charter    life-member    of    the    Builders'    Exchang 
Toronto. 

Mr.  Jacob  Baetz,  a  well-known  contractor  of  Kitchener, 
Ont,  died  in  that  city  Tecently  in  his  60th  year.  Mr.  Baetz 
had  been  in  the  construction  business  for  the  past  40  years 
and  built  several  of  Kitchener's  factories,  public  buildings 
and  houses.  Deceased  was  a  member  of  the  Kitchener  Hous- 
ing Commission. 

Mr.  lames  O.  Kennedy,  C.  E..  of  Owen  Sound,  Ont.. 
died  in  that  city  recently  from  heart  trouble.  Mr.  Kennedy 
was  born  in  Owen  Sound,  and  several  years  ago  held  the  posi- 
tion of  town  engineer,  following  which  he  took  up  residence 
in  Vancouver,  later  coming  east  again  to  Ottawa,  where 
he  resided  until  three  months  ago.  Deceased  was  a  son 
of  the  late  William  Kennedy  of  Owen  Sound  and  a  brother 
of  Sir  John   Kennedy  and  William   Kennedy  of  Montreal. 


Trade  Incorporations 

F.  R.  Maxwell  Company.  Limited,  head  office  at  Tor- 
onto, capital  $40,000  to  carry  on  the  business  of  builders  and 
contractors. 

Erie  Clay  Products,  Limited,  with  head  office  at  Porl 
Dover,  Out.,  capital  $80,000,  to  manufacture  and  deal  in  brick, 
building  blocks,  tile  and  builders'  materials. 

Canadian  Pozzolana  Company,  Limited,  head  office  at 
Toronto,  capital  fifty  thousand  dollars,  to  manufacture  and 
deal  in  lime,  stucco,  cement  and  other  building  materials. 
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Optimistic  Outlook  for  Building  During 
Season  Ahead 


THE  feeling  is  daily  growing  that  our  "temporary 
little  depression,"     as     a     prominent  platform 
speaker  recently   labelled  it,   is   about   due   to 
retire  from  the  stage,  its  place  to  be  taken,  not 
by  a  boom,  but  by  a  period  of  development  expressive 
of  our  confidence  in  our  resources  and  our  ability  to 
develop  them. 

It  is  difficult  to  see  how  anyone  can  be  other  than 
an  optimist  in  Canada  to-day,  or  at  any  other  time. 
Compared  with  all  other  countries,  who  is  there  in 
this  Dominion  of  ours  who  would  change  places? 
Minerals  representing  untold  wealth ;  forests,  both 
pulp  and  timber,  which,  if  properly  conserved,  will 
supply  our  needs  in  perpetuity  ;  coal  and  oil  resources 
that  can  keep  us  independent  of  our  neighbors ;  water- 
powers  that  are  the  greatest  in  the  world,  the  possi- 
bilities of  manv  of  them  not  vet  known  ;  arable  land 


of  an  extent  and  fertility  that  has  already  placed  us 
among  the  largest  grain  producing  countries,  though 
utilizing  only  a  small  fraction  of  our  available  areas, 
and  finally,  eight  millions  of  capable,  aggressive, 
healthy,  energetic  men,  women  and  children  that,  in 
point  of  ability  to  accomplish  results,  rank  equal,  if 
not  superior,  to  the  people  of  any  other  country  in  the 
world.  Under  such  conditions  how  can  Canadians 
be  pessimists  for  more  than  a  few  days  at  a  time? 

The  whole  trouble  during  the  past  few  months  has 
been  that  things,  in  general,  had  got  a  little  out  of 
balance;  prices  were  fearfully  high,  some  people  were 
recklessly  extravagant,  others  refused  to  take  their 
share  of  the  load  of  production,  and  so  on.  Our 
attention  had  been  drawn  aside  from  its  regular  course, 
so  to  speak,  and  we  had  lost  our  perspective.  Looking 
back  it  seems  only  natural  that  we  should  have  had  to 
re-adjust  ourselves.  That  re-adjustment,  however, 
need  not  take  long,  and  surely  also,  need  not  be  at- 
tended by  any  very  dire  results. 

Indications  everywhere  are  that  building  activities 
upon  which  so  much  depends  will  be  continued  in  the 
early  spring.  There  are  many  who  predict  the  great- 
est building  and  construction  year  in  our  history: 
There  never  has  been  a  dearth  of  demand  for  con- 
struction work.  People  have  rather  put  off  building 
because  they  felt  that  later  on  prices  might  have  re- 
ceded. Doubtless  it  was  not  so  much  the  matter  of  a 
few  hundred  or  a  few  thousand  dollars  as  the  aversion 
every  human  being  feels  towards  purchasing  an 
article  and  then  later  seeing  it  go  down  in  price. 

There  is  no  question  but  that  the  cost  of  building 
is  down.  We  believe  that  on  the  average  it  is  down  to 
"rock"  for  the  coming  season.  It  is  impossible  to  say 
how  much  costs  really  have  receded,  but  perhaps, 
everything  considered,  it  will  cost  25%  less  in  the 
spring  of  1921  than  it  did  during  1920  to  erect  a  public 
building  or  carry  on  the  average  construction  work. 
To  begin  with,  a  considerable  saving  will  be  effected 
through  greater  efficiency  in  labor.  If  labor  was  65% 
efficient  in  1920,  and  is  back  to  normal  by  next  spring, 
this  is  the  equivalent  to  a  reduction  in  labor  costs  of 
35%.  The  next  important  item  in  construction  is 
probably  lumber.  To-day  the  lumber  market  is  de- 
moralized, and  while  quoted  prices  probably  run  from 
20%  to  25%  less  than  a  year  ago  it  is  pretty  generally 
conceded  that  lumber  dealers  are  ready  to  "dicker." 
Here  is  a  case,  indeed,  where  it  is  easy  to  believe  prices 
will  stiffen  materially  with  increased  demand  as, 
according  to  reports,  there  are  comparatively  few  men 
in  the  bush  this  year.  If,  as  seems  likely,  a  stiff  de- 
mand should  develop,  it  is  quite  possible  the  supply 
may  not  be  equal  to  it. 

Conditions  therefore  indicate  a  labor  efficiency  im- 
provement of  35%,  a  general  reduction  in  prices  of 
materials  of  perhaps  20%,  resulting  in  the  average, 
under  reduction  in  cost  of  construction,  of  say  2 
Further  than  this  the  indications  are  that  while  the 
costs  of  certain  things  may  recede  still  further,  the 
costs  of  certain  other  things  promise  to  rise.  It  would 
thus  appear  that  for  the  moment  we  have  reached  a 
stable  condition,  when  nothing  is  to  be  gained  by 
waiting,  and  the  demand  for  construction  becomes 
1  Mie  insistent. 

We  repeat  again,  building  to-day  is  slack,  largely 
because  people  think  the  cost  of  building  is  going  to 
be  still  lower.  If  they  can  be  shown  in  a  logical  way 
that  this  contention  is  unreasonable,  there  will  be  a 
flood  of  construction  work,  as  so  many  predict,  that 
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Canada's  Engineers— H.  A.  Brazier 


Mr.  H.  A.  Brazier,  the  city  engineer  of  London, 
Ont.,  is  an  Old  Countryman,  having  been  born  at 
Windsor,  Berkshire,  England,  in  1886.  He  received  his 
engineering  training  as  an  articled  pupil  with  W.  W. 
Cooper,  civil  engineer,  and  after  completing  a  three-year 
term  was  appointed  assistant  engineer  and  for  three 
years  was  engaged  on  various  engineering  works  in- 
cluding sewerage,  sewage  disposal  and  waterworks 
schemes,  road  construction,  garbage  incinerators  and 
municipal  buildings  at  a  cost  of  approximately  $503,000. 
Mr.  Brazier  came  to  Canada  in  February,  1911,  and 
after  spending  a  short  time  in  the  mai.ntenance-of-way 
department,  C.P.R.,  Montreal,  was  engaged  by  the  De- 
partment of  Railways  and  Bridges,  city  of  Toronto, 
upon  plans  for  civic  car  lines,  subways  and  grade  sep- 
aration. In  May,  1912,  he  received  the  appointment  of 
assistant  city  engineer,  London,  Ontario,  and  in  De- 
cember, 1914,  was  promoted  to  the  position  of  city 
engineer.  During  this  time  he  has  carried  out  and 
completed  work  to  the  extent  of  over  $2,000,000,  in- 
cluding storm  water  and  sanitary  sewer  schemes,  sew- 
age disposal  works,  pavements,  sidewalks,  bridges, 
river  bank  protection  work,  subways,  garbage  inciner- 
ator and  other  public  works.  He  was  responsible  for 
the  introduction  of  the  system  of  carrying  out  work 
by  day  labor  which  scheme  has  met  with  considerable 
success.  Over  one  million  dollars'  worth  of  work  has 
been  done  by  this  method  at  a  saving  of  over  $200,000. 


Mr.  Brazier  became  a  member  of  the  Royal  Sanitary 
Institute   in    May,    1910,   a   member   of  the   Institute   of 


Mr.    H.    A.    Brazier 

Municipal  Engineers  of  Great  Britain  in  November, 
1912,  and  an  associate  member  of  the  Engineering  In- 
stitute of  Canada  in  August,  1915. 


will  carry  the  total  of  1921  far  ahead  of  anything  we 
have  previously  experienced.  We  believe  there  are 
excellent  prospects  that  this  will  be  the  case. 


Montreal  Branch  of  Engineering  Institute  of 
Canada  Hears  Lecture  on  Fire    Prevention 

MR.  GEO.  H.  GREENFIELD,  member  of  the 
National  Fire  Protection  Association,  Brit- 
ish Fire  Prevention  Committee,  and  Fire 
Prevention  Engineer  for  the  Canadian  Car 
and  Foundry  Company,  in  a  lecture  at  a  meeting  ;' 
the  Montreal  Branch  of  the  Engineering  Institute  nf 
Canada,  held  on  January  13  last,  appealed  to  muni- 
cipal authorities,  engineers,  owners  and  workers  to 
consider  carefully  the  question  of  fire  prevention,  and 
advised  the  use  of  fire  appliances,  such  as  fire-doors, 
automatic  sprinkler  systems,  and  even  fire  sub-stations 
.in  close  proximity  to  buildings,  especially  in  the  larger 
plants. 

The  more  a  building  is  protected  from  fire,  the 
lower  the  insurance  rates,  and  although  the  owner  may 
find  the  question  of  first  cost  quite  considerable,  it 
will  pay  him  in  the  end  to  install  fire  prevention  ap- 
paratus. 

Mr.  Greenfield  was  strongly  in  favor  of  provision 
being  made  for  the  issue  of  a  certificate  of  occupancy 
in  cities  and  towns.  This  certificate  states  the  pur- 
pose for  which  the  building  may  be  used,  and  further 
states  that  no  build'ng  or  structure  shall  be  used  for 
any  other  purpose  or  in  any  other  manner  than  de- 
scribed in  said  certificate  of  occupancy.  The  speaker 
also  outlined  the  activities  of  the  National  Fire  Pro- 
tection Association   in  this  country. 

Colonel  F.  M.  Gaudet,  head  of  the  Montreal  Public 


Safet)    Department,  in  tin-  discussion  which  followed, 

said  he  was  strongly  in  favor  of  the  use  >>i  certificates 
of  occupancy,  and  of  the  installation  (if  sprinkler 
systems,  mentioning  incidentally  that  during  hi-  work 
in  England  as  superintendent  of  explosive  factories, 
sprinkler  systems  had  prevented  serious  disaster  in 
more  than  one  case. 


Ten- Year  Liability  Law  Discussed  at  Meet- 
ing of  P.Q.  Association  of  Architects 
Tl  E  question  of  Quebec's  attitude  regarding  con- 
tractors' and  architects'  liability  has  been  re- 
ceiving a  lot  of  attention  lately,  especially  in 
Montreal,  and  at  the  last  meeting  of  the  Prov- 
ince ui  Quebec  Association  of  Architects,  the  point  was 
raised  as  to  what  action  had  so  far  been  taken  with 
regard  to  the  law  being  amended.  General  opinion  in 
Montreal  is  that  the  clause  which  makes  contractors 
and  architects  jointly  responsible  for  buildings  for  a 
period  of  ten  years  after  the  date  of  completion  is  ;i 
source  of  annoyance  and  loss  of  time  and  money,  and 
should  be  altered,  if  not  eliminated.  Xo  official  action 
has  been  taken  to  put  the  matter  before  the  Quebec 
Eegislature. 

The  question  of  architects'  fee-  was  also  discussed, 
it  being  pointed  out  that  in  France  rates  had  been 
increased  to  7  oer  cent,  and  in  the  United  State-  to 
10  per  cent.  The  assembly  was  in  favor  of  a  cam- 
paign in  order  to  place  the  subject  of  architects'  fees 
before  the  public,  and  also  show  that  it  pays  to  secure 
professional  advice  instead  of  going  to  unauthorized 
persons  for  plans  and  advice  on  matters  relating  to 
construction.  A  renort  of  the  meeting  will  be  found 
elsewhere  in  this  issue. 
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Shore  Protection  on  Lake  On- 
tario by  a  Groyne  System 

Erosion  Effectively  Prevented  and  Beach  Built  Up 

by  Groynes  Consisting  of  Steel  H-Beam 

Piles  and  Fir  Timbers 


By  John  Taylor,  C.E.,  of  John  Taylor  &  Co., 

TI 1.  E  shore  line  of  Lake  Ontario  between  Ham- 
ilton and  Toronto  and  also  between  Hamilton 
and  the  Niagara  River  is  suffering  annually  a 
considerable   loss   over   much  of  its   length   by 
erosion  of  the  beach  by  wave  action  coupled  with  the 
action  of  frost  on  the  banks  and  beach. 

The  prevailing  winds  in  this  section  are  from  the 
general  direction  of  north  east  and  south  west.  The 
south  west  winds,  of  course,  produce  no  sea  in  the  ex- 


A/j 


The   western   end   of   Lake  Ontario   showing  locality   of  beach   erosion  by 
wave   action. 

treme  westerly  end  of  the  lake,  being  off  shore,  but 
the  north  east  winds  set  up  at  times  a  considerable 
sea  with  waves  measuring  from  trough  to  crest  under 
a  stiff  east  wind  about  8  feet  high  in  the  open.  The 
lake  waves,  of  course,  are  short  from  crest  to  crest 
and  do  not  develop  a  long  continued  roll  or  ground 
swell  like  the  Open  ocean.  When  a  wind  dies  down  or 
changes  its  direction,  the  wave  motion  soon  dies  down 
also.  At  the  same  time,  on  account  of  the  short  choppy 
nature  of  the  waves,  they  set  up  a  strong  no-he  ac- 
tion and  this  coupled  with  a  wind  blowing  at  an  angle. 
probably  ten  or  twenty  degrees  off  parallel  with  the 
general  shore  line,  produces  a  littoral  drift  of  the 
eroded  beach  material.  The  general  tendency  of  this 
material  on  both  the  north  and  south  sides  of  the  lake 
is  to  travel  in  a  westerly  direction  towards  the  Bur- 
lington Beach  which  in  times  gone  by,  was  built  up 
by  this  action  and  still  continues  to  be  added  to  by 
this  means. 

To  check  the  travel  of  this  material  a  large  num- 


Engineers  and  Contractors,  Hamilton,  Ont. 

ber  of  timber  rock-filled  cribs  have  been  built  by  prop- 
erty owners,  as  the  government  so  far  has  not  seen  fit 
to  look  upon  this  serious  loss  of  land  as  a  matter  of 
public  interest.  It  would,  however,  seem  to  be  a  fit 
subject  for  investigation,  as  one  stretch  of  shore 
brought  to  the  writer's  attention  suffered  a  loss  of 
about  10  feet  in  one  season.  It  would  appear  to  the 
writer,  from  general  observation  at  many  points,  that 
the  average  annual  loss  of  shore  in  the  section  between 
Burlington  Beach  and  the  Niagara  River  cannot  be 
less  than  3  feet  per  annum.  In  some  places  it  is  much 
more  and  in  others  less.  As  this  distance  is  about 
forty  miles,  the  average  superficial  area  lost  per  an- 
num would  run  to  about  15  acres.  At  a  valuation  of 
$1,000  per  acre,  this  represents  a  net  loss  per  annum 


Wood   crib   groynes   near   Winona   harassed   by  easterly   gale.      Lower   lllus 

tration  shows  settlement  of  head  of  groyne  and  concrete  repairs 

necessitated   thereby. 

of  $15,000  and  this  of  the  finest  fruit  and  garden  land 
in  Canada. 

The  narrow  "Niagara  Fruit  Belt,"  as  it  is  called, 
is  therefore  getting  so  much  narrower  annually  and 
losing  in  area.  In  other  words,  in  ten  years,  the 
equivalent  of  a  150  acre  farm  is  being  washed  away. 
This  would  seem  to  be  a  matter  of  public  importance 
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as  the  land  once  gone  is  an  asset  lost  for  all  time. 
The  eroded  material  when  carried  to  Burlington  Beach 
has  no  value  for  farm  purposes  even  though  the  area 
of  that  beach  is  increasing,  as  only  the  sand  and  gravel 
reach  that  point. 

The  north  shore  of  the  lake  has  a  low  cliff  bank 
cornposed  of  reddish  shale  with  thin  layers  of  clay 
between  the  seams  of  shale.  This  clay  freezes  and 
breaks  up  the  bank  and  beach  in  the  spring  when  it 
thaws  and  it  readily  falls  down  and  is  washed  away 
by  the  waves.  To  check  the  material  from  travelling 
along  the  beach,  numerous  cribs  generally  about  10 
or  12  feet  wide  and  about  50  or  60  feet  long  have  been 
built  at  right  angles  to  the  shore  line.  The  beach 
material,  where  it  is  available,  gathers  on  the  easterly 
side  of  these  piers  and  forms  a  beach  to  give  some 
spending  space  for  the  waves  and  prevents  them  in 
some  cases  from  reaching  the  batik.  These  piers  or 
groynes  are  in  some  places  supplemented  by  concrete 
or  crib  walls  along  the  foot  of  the  bank  and  in  certain 
places  this  combination,  when  built  in  proper  accord- 
ance with  engineering  design  or  common  sense,  is 
effective. 

This  shale  beach  formation  is  also  found  in  the 
vicinity  of  Grimsby.  Between  Burlington  Beach  and 
Grimsby,  a  distance  of  about  15  miles,  there  is  a  stretch 
of  the  shore  which  is  composed  of  a  stiff  bluish  clay 
overlaid  by  several  feet  of  reddish  sandy  clay.  This 
material  under  the  effect  of  frost  and  thaw  and  wave 
action  readily  breaks  up.     Both   the  banks  and   the 
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Sketch  of  new  groynes  which  have  been  successful  in   protecting  beach. 

beach  where  insufficiently  protected  by  a  covering  of 
gravel  suffer  almost  every  high  water  season. 

A  few  wood  crib  groynes  were  built  some  years 
ago  and  these  so  far  as  they  go,  and  when  properly 
maintained,  have  been  effective  in  protecting  short 
sections  of  beach  to  the  eastward  of  each  groyne. 
Long  sections  of  the  beach,  however,  are  without  pro- 
tection of  any  kind.  The  enclosed  photos  show  one  of 
these  wood,  stone-filled  cribs  undergoing  punishment 
in  an  easterly  gale.  The  trouble  with  these  piers  is 
that  they  are  of  low  specific  gravity,  being  to  a  large 
extent  wood,  and  the  stone  fill  has  a  large  percentage 
of  voids  in  it,  so  that  the  net  .weight  per  cubic  foot  to 
resist  wave  action  is  low.  As  these  piers  are  in  effect 
small  breakwaters,  they  have  to  be  made  of  consider- 
able width  averaging  about  12  feet  and  they  run  out 
level  on  top  with  the  result  that  they  present  a  large 
vertical  surface  area  to  the  waves. 

Wood  Cribs  Settle  at  Outer  Ends 

The  purpose  for  which  they  are  supposed  to  be  built 
is  to  stop  the  material  from  travelling  along  the  beach 
and  not  to  act  as  breakwaters.  The  unnecessarily 
large  area  of  the  outer  end  causes  a  considerable  wave 
action  which  tends  to  undermine  the  outer  end  of  the 
piers  and  break  them  up  if  they  are  not  regularly  main- 
tained. In  most  of  them,  where  built  on  clay,  the  outer 
ends  have  settled  three  or  four  feet  and  some  of  them 


have  been  protected  by  a  Concrete  outer  end  and  deck 
slab. 

In    comparatively    recent   years    when    these   piers 
were  built,  lumber  was  cheap  ($10.00  or  $15.00  per  M.) 


The  upper  illustration  shows   a  groyne  newly  completed   on  a  clay  beach 

with  no  sand.     Its  condition  three  months  later  is  indicated  in  lower 

picture.     The  beach  has  become  covered  with  aand  S  ft  deep 

over  a  width  of  40  ft. 

and  stone  was  cheap,  as  labor  was  about  15c.  per  hour 
and  a  team  hire  in  proportion.  With  present  prices  of 
materials  and  labor  the  cost  of  building  these  wood 
stone-filled  piers  (apart  from  the  question  of  the  effic- 
iency of  this  design)  is  very  high  per  foot  run  of  beach. 
In  order  to  be  effective  these  piers  or  groynes  must  be 
placed  fairly  close  together.  Sixty  foot  piers  should 
not  be  more  than  about  300  feet  apart.  A  60-foot  wood 
crib  pier  will  now  cost  about  $2,500  or  about  $8.00  per 
foot  run  of  beach,  protected  by  this  means.  This  adds 
too  great  a  load  to  the  cost  of  the  property  and  in 
many  cases  exceeds  the  value  of  the  protected  land 
for  farming  purposes.  For  residential  purposes  this 
cost  might  be  justified  where  the  owner  is  anxious  not 
to  lose  any  of  his  waterfront  land.  In  order  to  reduce 
the  cost  of  this  work  of  beach  protection,  the  writer 


A  top  and  side  view  of  a  groyne  of  fir  timbers  and   H  beam  posts. 

has  designed  and  built  a  number  of  steel  and  wood 
groynes  of  the  general  type  used  in  Europe  but  adapt- 
ed to  suit  lake  conditions  as  they  are  found  on  this 
clay  beach. 

Design  of  Groyne 

These  groynes  cost  about  $2.50  per  foot  run  of  pro- 
tected beach.  A  side  elevation  of  them  is  shown  on  the 
accompanying  sketch  and  reproductions  of  photographs 
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also  show  them  during  construction  and  indicate  the 
natural  condition  of  the  beach  before  they  are  com- 
pleted and  also  the  accumulation  of  sand  and  gravel  as 
a  result  of  their  construction.  They  are  simple  in 
construction  and  effective,  being  built  of  six-inch  H- 
beams,  driven  to  a  minimum  penetration  of  6  ft.  at 
the  shore  end  and  8  ft.  at  the  lake  end  into  the  clay 
and  projecting  between  4j/£  and  5  ft.  above  the  clay. 
The  tops  of  the  piles  slope  down  lakewards  in  accord- 
ance with  the  general  beach  contour.  In  most  cases 
this  slope  is  about  one  in  eight  on  the  beach,  flattening 
out  to  about  one  in  twelve  under  water.  In  one  case, 
by  driving  a  double  row  of  these  steel  piles,  6  ft. 
apart,  and  keeping  the  tops  level  at  a  height  of  5  ft. 
above  lake  zero,  a  combined  pier  and  groyne  70  ft.  long 
has  been  built  at  low  cost  compared  to  a  wood  crib. 
This  pier  has  the  advantage  that  a  motor  boat  may  lie 
along  side  it  in  a  considerably  large  swell  without 
danger,  as  the  waves  pass  through  the  open  pile  work, 
while  the  back  wash  from  a  solid  pier  would  make  it 
impossible  to  lie  along  side. 

The  beach  material  between  the  steel  piles  which 
are  at  10  ft.  centres  is  cleaned  off  down  to  the  clay 
and  the  spaces  between  the  p'iles  are  filled  up  to  form 
a  close  groyne  with  5  in.  x  10  in.  B.  C.  fir  timbers  held 
down  by  3  in.  x  5  in.  wood  fillers  placed  vertically  in 
the  groove  of  the  H-  beams.  The  tops  of  the  piles  and 
the  fillers  are  held  rigidly  in  place  by  24-in.  rods,  11  ft. 
long  with  nuts  and  plate  washers  on  both  ends.  Since 
Dec,  1919,  about  24  of  these  groynes  have  been  built 
to  date  and  sixteen  of  them  built  late  in  1919  and  early 
in  1920  survived  the  ice  action  on  the  lake  without  the 
slightest  injury. 

Effective  Groyne  Length 

The  most  effective  length  so  far  has  been  found  to 
be  50  ft.  long  with  the  groynes  spaced  225  ft.  apart. 
A  certain  ratio  obtains  between  the  length  of  groyne 
and  the  width  of  beach  built  up  at  a  given  distance 
from  the  groyne  and  the  point  to  be  arrived  at  is  the 
most  economical  spacing  and  length  of  groyne  to 
give  the  required  width  of  beach  at  this  given  point 
from  the  groyne,   so  as  to  prevent  the  waves  from 


reaching  the  bank  and  thus  build  up  sufficient  width  of 
beach  to  protect  it.  It  would  appear  that  a  minimum 
beach  width  of  35  ft.  from  zero  water  line  is  sufficient 
for  this  purpose  under  ordinary  conditions. 

The  groynes  present  a  small  end  area  to  the  wave- 
and  create  practically  no  self  destroying  wave  action. 
Improvements  in  their  general  lay-out  may  no  doubt 
be  worked  out  as  greater  experience  of  their  action 


A  combined  groyne  and  pier. 

under  varying  lake  conditions  is  obtained.  Only  by 
intelligent  study  of  this  action  and  its  results  over  an 
extended  period  under  different  conditions  of  lake 
water  level  can  improvements  be  made  and  accurate 
information  be  obtained.  The  writer  is  endeavoring 
to  tabulate  such  information  for  his  own  use  so  that 
the  work  may  be  reduced  to  a  fairly  exact  science 
instead  of  hit  and  miss  design  or  the  mere  process  of 
a  contractor  out  to  sell  the  maximum  number  of 
groynes  or  piers  at  the  biggest  price  obtainable,  as  in 
some  places  formerly  appears  to  have,  been  the  case 
when  dealing  with  this  type  of  work. 


City  Improvement  League  of  Montreal  Urges 

Government  Action  on  Housing 

Quebec  Act  Has  Proved  a  Failure  and  Brought  Constructive  Effort 

in  This  Direction  to  an  Absolute  Standstill — 

Shortage  of  Houses  is  Acute 


AT  a  representative  meeting  held  at  the  Queen's 
Hotel.   Montreal,  on  the  19th  inst.  convened 
by  The  City  Improvement  League  of  Mont- 
real, tentative  approval  was  given  a  proposi- 
tion to  bring  pressure  to  bear  on  the  Government  to 
raise  a  sum  not  exceeding  $20,000,000  as  a  loan  to 
citizens  undertaking  the  building  of  houses. 

The  meeting  was  presided  over  by  U.  H.  Dandur- 
and,  vice-president  of  the  City  Improvement  League, 
and  chairman  of  the  General  City  Housing  Commit- 
tee. Among  the  various  bodies  represented  were  the 
Board  of  Trade,  the  Tenants'  League,  the  Provincial 
Architects'  Association,  the  Proprietors'  League,  the 
Montreal     Publicity    Association,   the    General     Dry 


Goods  Association,  the  South  Shore  Board  of  Trade, 
the  Montreal  Builders'  Exchange,  the  Quebec  Retail 
Playgrounds  Association,  the  University  Settlement, 
the  Montreal  Builders'  Exchange,  the  Quebec  Retail 
Association,  the  City  Improvement  League,  the  Gen- 
eral Contractors'  Association,  the  Local  Council  of 
Women,  and  the  Catholic  Women's   League. 

In  the  opening  discussion  it  was  shown  how  The 
Quebec  Housing  Act  under  federal  conditions  had 
proven  a  failure  and  had  brought  constructive  effort 
in  this  field  to  an  absolute  deadlock.  Details  have 
been  given  in  previous  issues  of  The  Contract  Record. 

The  purpose  of  this  meeting  was  to  obtain  a  gen- 
eral agreement  on  the  principle  of  seeking  legislation 
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to  provide  a  provincial  loan  of  considerable  dimen- 
sions to  offset  the  present  shortage  of  houses  through 
the  province.  The.  result  was  a  resolution  in  favor 
of  a  new  housing  scheme  more  in  keeping  with  exist- 
ing conditions  in  the  city  and  district  of  Montreal. 
It  was  decided  that  the  delegates  of  the  various  asso- 
ciations represented  at  the  meeting  should  place  the 
proposition  before  their  various  executives  with  a 
view  to  obtaining  their  official  sanction  of  the  scheme. 
Reports  are  to  be  made  at  a  meeting  a  week  later. 
Provincial  Treasurer  Sees  No  Housing  Shortage 
The  views  advanced  by  various  speakers  consti- 
tuted a  direct  rebuttal  of  the  opinion  expressed  by  Mr. 
Walter  Mitchell,  the  Provincial  Treasurer,  who,  in 
opposing  the  idea  of  a  provincial  loan  for  such  a  pro- 
ject, denied  that  there  was  a  shortage  of  houses  in 
Canada,  except  in  metropolitan  centres,  where  home- 
building  would  have  to  depend  upon  private  capital 
and  initiative,  and  not  upon  government-aided  schemes. 
The  main  contention  advanced  was  that  it  was  equal- 
ly important — if  not  more  so — for  the  State  to  look 
after  the  housing  of  its  citizens,  as  it  was  to  provide 
good  roads  for  them,  and  yet  the  actual  net  cost  to 
the  government  in  the  case  of  the  former  enterprise 
would  be  inconsiderable  in  comparison  with  what  had 
been  undertaken  in  the  latter. 

The  delegates  who  attended  this  meeting  was  unan- 
imous in  approval  of  a  general  scheme  of  obtaining 
government  aid  for  housing  enterprise.  There  was 
some  discussion  of  the  details  of  the  application  of 
such  a  project — such  for  instance  as  the  limitation  of 
loans  to  citizens  seeking  to  build  homes  for  themselves 
and  their  families  to  the  exclusion  of  the  speculative 


element,  the  proportion  of  moneys  that  would  be  ad- 
vanced, and  so  on,  but  discussion  of  these  details  was 
deferred  for  later  consideration. 

As  a  preliminary  sounding  of  this  important  pro- 
ject the  meeting  held  considerable  encouragement. 
It  remains  to  be  seen  whether  the  official  influence  of 
the  bodies  represented  by  the  delegates  in  attendance 
will  be  brought  to  bear  upon  the  scheme.  The  neces- 
sary action  and  enterprise  would  open  avenues  of  con- 
siderable possibilities  to  the  constructional   interests. 

Activity  in  Three  Rivers 
The  Provincial  Treasurer  of  Quebec  notwithstand- 
ing, all  indications  point  to  the  fact  that  the  public 
is  solidly  behind  any  feasible  scheme  that  can  be 
worked  out  for  provincial  aid  in  relieving  the  pres- 
ent congestion  in  both  the  cities  and  urban  municipal- 
lues  of  the  province.  It  is  significant  that  on  the  same 
night  on  which  the  Montreal  meeting  was  held,  Janu- 
ary 19,  the  Board  of  Trade  of  Three  Rivers  were  dis- 
cussing with  the  representative  of  a  Montreal  syndi- 
cate a  plan  to  put  up  a  hundred  new  houses  in  Three 
Rivers.  The  plan  outlined  was  to  form  a  syndicate  of 
local  business  men,  who  would  be  required  to  sub- 
scribe 75  per  cent,  of  the  funds  needed,  while  the  com- 
pany would  subscribe  20  per  cent,  and  those  who 
wished  to  buy  one  of  the  houses,  the  remaining  5  per 
cent.  An  option  has  already  been  secured  on  a  large 
tract  of  land  on  which  it  is  planned  to  erect  a  modern 
village.  The  houses  would  cost  $7,500  each.  After 
the  initial  payment  of  5  per  cent,  of  the  cost,  the  future 
proprietor  would  pay  a  monthly  rent  of  $40  during  20 
years,  the  syndicate  paying  all  taxes  and  administra- 
tion expenses. 


Proposed  Home  for  Builders'  Exchange  in  Montreal 

Will  Concentrate  the  Industry 

And  Bring  Contractors  Into  Close  Contact  With  One  An- 
other — A  Co-operative  Scheme  That  is 
Meeting  With  Favor 


AVERY    ambitious    scheme    for    constructing   a 
Builders'  Exchange  in  Montreal  is  now  taking 
definite  shape.     The  first  proposal  was  to  pur- 
chase a  comparatively  small  property,  but  on 
further  investigation  it  was  decided  to  acquire  a  site 
in  the  uptown  district  and  erect  a  ten-storey  building, 
at  a  total  cost  of  between  $1,250,000  and  $1,500,000. 

A  special  committee  has  the  matter  in  hand,  and 
their  idea  is  to  construct  a  building  which  will  house 
the  constructional  industries,  so  that  the  Exchange 
will  form  the  centre  of  these  interests.  Many  firms 
have  expressed  their  willingness  to  become  tenants 
and  also  contribute  towards  the  cost  of  the  building. 

While  nothing  positive  as  to  the  extent  of  the 
building  has  been  decided  on,  it  is  expected  that  the 
total  floor  area  will  be  150,000  square  feet.  The  pla- 
is  to  have  the  headquarters  of  the  industry  on  the  top 
floor,  together  with  a  club  and  committee  rooms,  while 
the  remainder  of  the  floors  will  be  let  to  tenants  in  the 
trade  or  allied  industries.  It  is  proposed  to  have  the  ex- 
terior of  the  building  in  cut  stone  and  brick,  with  stone 
trimming,  the  construction  being  partly  steel,  with 
concrete  or  terra  cotta  floors,  while  the  entrance  and 


hallways,  staircases,  elevator  shaft,  lavatories,  etc.. 
will  be  finished  in  the  most  modern  >tyle.  The  office- 
spaces  will  be  left  unfinished,  with  cement  flooring 
and  plaster  finish,  so  that  each  tenant  will  be  able 
to  complete  his  space  according  to  taste  and  require- 
ments. 

The  financing  of  the  building  will  be  on  a  co-oper- 
ative basis,  the  tenants  being  the  owners.  Estimates 
of  rental  charges  have  been  worked  out  with  the  view 
to  providing  a  sinking  fund  so  as  to  pay  off  the  mort- 
gage and  indebtedness  inside  of  thirty  years.  Under 
this  co-operative  basis  it  is  estimated  that  the  maxi- 
mum rent  will  not  exceed  $1.50  per  square  foot  of 
floor  space  and  as  stock  will  be  allotted  on  the  basis 
of  four  to  six  dollars  for  each  square  foot  taken  by 
tenants,  the  latter  will  not  only  share  space  at  reason- 
able and  minimum  rental,  but  will  also  have  a  return 
on  invested  capital  at  a  rate  of  at  least  7  per  cent. 

Concentration  of  Contracting  Interests. 

With  a  desire  to  concentrate  the  industrv  in  such 
a  way  as  to  bring  within  immediate  contact  of  each 

(Continued   on   page  S01 
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Annual  Meeting  of  the  E.  I.  G. 

Promises  to  Attract  Large  Attendance — Papers 
Cover   Wide   Field    of    Engineering    Activity 


Tl  1  E  Committee  appointed  by  the  Toronto 
I '» ranch -of  the  Engineering  Institute  of  Canada 
in  connection  with  the  annual  general  and  pro 
fessional  meeting  has  now  completed  the 
arrangements  for  the  meeting,  subject  to  such  revision 
as  may  be  found  necessary  at  the  last  moment.  The 
success  of  the  meeting  the  Committee  feels  it  now 
assured  and  the  programme  promises  to  be  of  interest 
in  every  member  of  the  Institute. 

At  Montreal  a  year  ago  the  large  attendance  avid 
general  enthusiasm  made  it  one-  of  the  most  notable 
gatherings  that  engineers  have  yet  held  in  this 
country.  The  Toronto  Branch  appreciates  the  honor 
that  has  been  conferred  upon  it  of  holding  the  annual 
mi cting  and  are  arranging  a  programme  devoted  to 
topics  of  Dominion-wide  character.  A  notable  feature 
of  the  professional  meeting  and  a  departure  from  the 
usual  practice  is  a  division  of  the  programme  into  sec- 
tional sessions,  which  will  enable  a  greater  number  of 
papers  to  be  presented  and  enable  members  to  hear 
those  in  which  they  are  most  particularly  interested. 
There  will  be  no  sectional  sessions  while  papers  of  gea- 
eral  interest  are  presented. 

Many  notable  guests  are  being  invited  and  Pres- 
ident E.  W.  Beatty  of  the  C.P.R.  has  kindly  consented 
to  address  the  members  at  the  annual  banquet.  Gen- 
eral and  sectional  excursions  are  being  organized  to 
visit  local  points  of  interest.     • 

It  is  not  intended  that  the  meeting  should  be  en- 
tirely of  a  technical     nature,     and     entertainments  of 
various  kinds  are  being  arranged  in  this  connection. 
The  programme  as  it  stands  at  present  is  as  follows: 
Tuesday,  February  1st,  1921 
'.i.oo  n.ni.     Registration   at   King   Edward   Hotel. 
9.36  a.m.     Address    of    Welcome — delivered    by    the    Prime 

Minister  of  Ontario  in  the  Banquet  Room. 
10.00  a.m.     Calling   to    order    annual    business    meeting — Ap- 
pointment of  scrutineers. 
12.45  li.oi.     Adjournment    until   2.30   p.m. 
I.oo  p.m.     Luncheon  in    Pompeian   Room — at  which  all  out- 
of-town    members    and    all    visiting    ladies    when 
accompanyine:    members    shall    be    guests    of    the 
Toronto  branch. 
2.30  p.m.     Resuming   of   annual    business    meeting   in    Pom- 
peian  Room.     Reception   of  reports — New   busi- 
ness. 
3.45  p.m.     Reception   of  reports  of  scrutineers. 
I  no  p.m.     Address  of  retiring  president. 
i.::o  p.m.     Inauguration   of  incoming  president. 
4.50  ]<. in.     Closing  of  annual  meeting. 
:..oo  p.m.    to   6  p.m.     Reception    in    the    Banquet    Room    I  i 

is,    members    and    ladies    (complimentary). 

--(in  p.m.     Smoker  in  the  Pompeian  Room  (complimentary). 

s.oo  p. in.     Ladies'    musicale    in    private    dining   room    (com- 
plimentary). 

Wednesday,  February  2nd,  1921 

hi;,  a.m.     Opening   of  professional   meeting. 
Municipal  Section: 
The  Activated  Sludge   Process  e  dis- 

posal   by    George    (I.    XaSmith.    C.M.G.,    Ph.  P. 
Municipal     Engineering,     by    R.    O.    Wynne- 
Roberts,  M.E.l.C. 

Operation     of    Toronto     Filtration     Plant,      by 
lames    Milne,   M.E.I  I 

Cost-Plus    Contracts,    by    1.    C.    Keith.    A.M. 
E.I.C..    Windsor,    On( 
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Design    of    a    Sewage    Disposal    Scheme    for   a 

City   Located   on   Tidal    Waters,   by   C.  J.   Yor- 

ath,  A.M. E.I.i  .,  Saskatoon,  Sask. 
Electrical  Section: 

nt     Lay     Standards    of     Illumination,     by 
|je     <i.     Cousins,     Illumination     Engineer, 

llydi  Power  Commission  of  Ontario. 

'In  he  followed   by  demonstration  in    II. -I 

Laboratory. 
Structural  Section: 

On  Ei  -  of  Building  Construction,  by   I. 

M.   Oxlry     A.M. E.I. C. 

Some    Features    of    Specifications    for    Bridge 

Construction,    by    Frank    Barber,    A. M.E.l.C. 
Chemical  Section: 

mical    Engineering   in    the   Packing   House, 

by  J.  R.   Donald. 

Hydrated   Lime — A  Chemical  Engineering 

duct,  by  Lucius  E.  Allen,  Ml 
Mechanical  Section: 

Control  of  Corrosion  in   Steel   Mains,  by  F.   X. 

Speller,  Metallurgical  Engineer.   National  Tube 

Company.    Pittsburgh. 

Recent  Researches  on  Aeroplane  Wing  Tips,  by 

J.   H.   Parkin.   Cniversity  of  Toronto. 
p.m.     Adjournment  of  sectional  sessL 
p.m.     Luncheon  in   Pompeian  Room  and  discussion  on 

legislation   from    1.15   to  2.30  p.m. 
p.m.     Excursions.      The      following     excursions      have 
been   arranged: 

Baldwin's   Canadian   Steel   Plant. 
Electrical    and   Structural    Laboratory   of   Hydro- 
Electric   Power  Commission  of  Ontario. 
Provincial    Board    of    Health    Experimental    Sta- 
tion. 

City    Waterworks    Pumping   Station   and    Chlori- 
nation    Laboratory. 
City  Waterworks  Filtration  Plant. 
City  Sewage  Disposal  Plant. 
p.m.     Annual    banquet    of    the    Institute    in    Pompeian 
Room.  King  Edward  Hotel. 

Thursday,  February  3rd,  1921 

a.m.  Continuation  of  professional  meeting,  Pompeian 
Room   (General  Papers). 

Pulp  and  Paper  Manufacture.  Motion  pictures 
by  courtesy  of  Spanish  River  Pulp  and  Pap»r 
Company,  together  with  an  additional  film  by 
courtesy  of  the  Riordon  Company,  showing  their 
Kipawa  mill.  A  short  description  of  the  pro 
will  be  prepared  and  delivered  by  Mr.  T.  L. 
Crossley,  A. M.E.l.C. 

Queenston-Chippawa  Development  of  the  Hy- 
dro-electric Power  Commission.  Illustrated  talk 
on  construction  methods.  By  A.  C.  D.  Blanch- 
ard.    Ml 

p.m.     Adjournment. 

pni      Continuation   of  professional   meeting,   Pompeian 
Room  (General  PapersL 
Toronto  Harbor  Development,  by  E.  L.  Cousins. 

\.M.i'  i.e. 

Mechanical    and    Electrical    Equipment,    Toronto 
Union  Station,  by  W.  J.  Armstrong,  A.M.T.I.C. 
Both  of  1  lie  above  papers  will  be  illustrated  with 
lantern   slides. 

p.m.  New  Business  and  General  Discussion  on  Leg- 
islation. 

p.m.     Closing  of  professional  meeting. 

p.m.  Dance  to  be  given  at  Hart  House,  under  the 
auspices  of  the  Engineering  Society.  University 
of  Toronto,  to  which  complimentary  tickets  Will 
he  issued  to  out-of-town  ladies  and  their  escorts. 
Special  arrangements  are  being  made  for  the 
entertainment  of  ladies.  These  are  in  the  hands 
of  a  ladies'  committee. 
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The  Engineer's  Part  in  Fire  Protection 

A  Paper  Read  Before  the  Montreal  Branch  of  the 
Engineering  Institute  of  Canada 

By  Geo.   H.  Greenfield,  Mem.,  N.F.P.A. 


IF  one  carefully  reviews  the  reports  of  fires  from 
time  to  time  he  will  be  impressed  with  two  out- 
standing- features.  First,  that  after  the  primary 
fire  or  ignition  has  taken  place,  there  is  usually 
Mime  stock  of  inflammable  material  ready  to  burn  and 
spread  the  fire.  Secondly,  there  is  in  a  large  number 
of  cases  some  structural  feature  in  the  building  that 
allows  of  rapid  spread  of  the  fire,  maybe  horizontally, 
perhaps  vertically.  Or  else  the  ceiling  over  the  fire  is 
(if  very  poor  construction. 

It  is  very  evident  that  sufficient  thought  is  often 
not  given  to  the  provision  of  means  for  preventing 
fires  from  spreading  and  causing  a  heavy  loss.  In 
other  words,  deficiencies  frequently  exist  in  many 
buildings  not  necessarily  affecting  their  strength  under 
normal  conditions,  but  certainly  allowing  collapse  or 
weakness  under  the  influence  of  heat,  and  aiso  allow- 
ing fire  to  spread  with  rapidity  from  floor  to  floor. 

The  fire  loss  in  this  country  is  very  heavy,  and 
requires  the  co-operation  of  all  concerned  to  reduce  it 
to  reasonable  proportions.  Suppose  we  try  and  analyze 
the  responsibilities. 

1.-  The  Engineer's  Part 

The  design  of  the  buildings  must  suit  the  occu- 
pancy or  process,  be  constructed  and  arranged  to  se- 
cure a  reasonable  measure  of  safety  with  respect  to 
stability,  fire  prevention,  exit  facilities,  etc. 

Full  information  must  be  obtained  as  to  hazardous 
processes,  and  same  must  be  carried  on  in  isolated 
buildings  or  rooms,  or  at  least  means  taken  to  prevent 
the  spread  of  fire  in  case  of  accident. 

Areas  must  be  reduced  to  the  minimum. 

2.  The  Owner's  Part. 

To  insist  upon  good  housekeeping  and  maintenance 
of  the  fire  protection  system  in  perfect  order.  To  re- 
duce hazardous  processes  to  the  minimum  and  watch 
same. 

3.  The  Worker's  Part. 

To  be  careful  and  to  protect  his  employer's  prop- 
erty, as  his  work  depends  on  its  existence. 

4.     Municipal  Authorities'  Part. 

To  insist  upon  a  first-ciass  water  works  system  and 
street  layout.  To  maintain  an  efficient  fire  and  police 
department. 

To  require  high-grade  building  by-laws  and  see 
that  they  are  enforced  in  all  respects. 

We  will  now  revert  back  to  the  engineer's  part, 
and  it  seems  as  if  a  brief  glance,  through  a 
rating  schedule  will  be  the  simplest  way  to  find  out 
what  defects  are  considered  of  importance  from  a  fire 
prevention  point  of  view. 

A  rating  schedule  may  be  defined  as  a  method  of 
assessing  the  insurance  tax  by  computing  it  by  means 
of  a  series  of  charges,  which  charges  will  have  the 
effect  of  penalizing  those  factors  in  a  property  which 
are  known  to  cause  or  increase  the  fire  loss,  and  credit- 
ing those  factors  in  a  risk  which  are  known  to  be 
helpful  in  preventing  or  retarding  a  fire  loss.  A 
schedule  starts  with  a  key  rate,  or  the  rate  on  a  build- 


ing of  standard  design  in  a  standard  environment,  i.e., 
in  a  city  or  town  presenting  the  most  favorable  con- 
ditions for  prevention,  discovery,  extinguishment  and 
confinement  of  fires  to  single  building-. 

Standard  Conditions. 

Xow  a  standard  city  is  one  having  gravity  water 
supply,  with  head  sufficient  to  throw  a  good  stream 
over  a  live-storey  building.  The  main  supply  pipe  is 
to  be  in  duplicate.  (It  is  recognized,  however,  that  a 
well  designed  and  properly  safeguarded  direct  high 
pressure  system  so  nearly  approaches  the  gravitv 
tem  that  no  distinction  is  actually  made  between  the 
two  types.)  Water  mains  are  to  be  not  less  than  a 
certain  size. 

The  fire  department  must  have  so  much  apparatus 
to  each  square  mile.  lifticient  fire  alarm  systems, 
good  police,  paved  roads,  the  majority  of  which  are 
seventy  feet  or  more  in  width,  are  required.  There 
must  be  good  building  by-laws,  well  enforced.  No 
adjacent  forests  or  lumber  districts,  and  a  good 
vious  fire  record  for  the  past  five  years  are  other  points. 

A  standard  building  is  one  having  walls  of  brick 
or  -tone  (brick  preferred  i  not  less  than  12  inches 
thick  at  top  storey,  extending  through  and  3  feet  al 
roof  in  parapet  and  increasing  4  inches  in  thickness 
Fi  >r  each  storey  below  to  the  ground.  Ground  floor 
area  not  over  2,500  sq.  ft. :  height  not  over  4  storeys 
or  50  feet.  Floors,  2  inch  plank,  covered  by  1  .inch 
flooring  laid  diagonally,  with  paper  or  lire-resisting 
material  between.  Wood  beams,  girders  or  pillars  12 
inches  thick  or  protected  iron  columns.  Elevators  and 
stairways  cut  off  by  brick  walls.  Communicati 
all  protected  with  tin  clad  doors,  etc. 

Factors  Involved  in  Insurance  Rate. 

Having  established  a  standard  we  can  now  take 
a  few  of  the  more  prominent  features  in  buildings  in 
general  and  establish  a   schedule   of  rai* 

Any  departure,  from  the  specified  standard-  of 
buildings  for  different  classes  of  occupancy  will  auto- 
matically introduce  changes  in  the  schedule. 

There  are  various  credits  allowed  for  fire  protection 
devices,  watchman's  service,  etc..  and  exceptionally 
good  construction.  The  balance  of  the  items  prin  i- 
pally  consist  of  charges  for  special  processes,  and  lack 
of  precaution  in  connection  with  these.  Then  comes 
a  reduction  or  rebate  for  co-insurance,  that  is,  the 
assured  shail  insure  his  prooerty  for  a  certain  per- 
centage of  its  value,  usually  80  per  cent. 

At  the  end  come  sundry  charges  that  indicate  the 
owner's  part,  usually  described  as  charges  for  faults 
of  management.  These  items  read  as  follows:  Rub- 
bish in  yard,  sawdust  in  cuspidors,  ^team-o'oes  in  con- 
tact with  woodwork,  stove-pipes  throu^n  windows, 
broken  plaster,  worn  floors,  crowded  merchandise. 
These  charges  are  very  heavy,  so  that  the  amount  of 
the  charge  will  usually  cause  action,  and  are  placed 
at  the  end  so  that  they  can  be  eliminated  or  reduced 
bv  the  owner  at  will,  and  not  necessitate  re-calculation 
of  the  rate.     Ali  the  various  charges  and  credits  pro- 
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perly  worked  out  by  a  certain  system  finally  give  the 

rate. 

There  are  all  kinds  of  schedules  existing,  such  as 
church,  school,  foundry,  woodworking,  hreweries,  the- 
atres, office  buildings.  Non-fireproof  and  fireproof 
mercantile,  piers,  packing  houses,  power  stations. 

There  is  another  system  of  rating  that  is  rapidly 
coming  into  prominence.  This  is  knov.i  as  the  Dean 
Analytic  Schedule  or  System.  It  is  entirely  impossible 
to  explain  this  system  in  a  paper  of  this  nature. 

Fire  Loss  Borne  by  Community  as  a  Whole. 

By  following  the  evolution  of  the  rate  it  will  be 
easily  seen,  especially  as  regards  the  key  rate,  how  in 
a  city  or  town  making  a  bad  start  in  its  planning,  the 
community  as  a  whole  are  for  ever  loaded  with  the 
burden  and  as  the  number  of  buildings  increase  the 
iotal  penalty  paid  per  annum  becomes  greater. 

As  regards  individual  buildings,  the  burden  for 
poor  construction  involving  fire  hazards  is  apparently 
purely  private  as  regards  penalization  by  a  high  insur- 
ance rate.  Actually,  however,  the  "fire  tax"  is  distri- 
buted over  the  entire  population  of  the  country  and 
exists  as  a  small  partially  removable  charge  in  the  cost 
of  every  commodity.  A  few  sentences  from  the  recent 
amendment  to  the  Criminal  Code  respecting  prevention 
of  fire,  section  515,  are  at  this  point  distinctly  in- 
teresting : 

"Everyone  is  guilty  of  an  indictable  offence  and  liable 
to  two  years'  imprisonment,  who  by  negligence  causes  any 
tire  which  occasions  loss  of  life  or  loss  of  property. 

"The  person  owning,  occupying  or  controlling  the  prem- 
ises in  which  such  a  tire  occurs,  or  on  which  such  a  fire 
originates,  shall  be  deemed  to  have  caused  the  fire  through 
negligence,  if  such  person  has  failed  to  obey  the  require- 
ments of  any  law  intended  to  prevent  fires,  and  would  not 
have  occurred  if  such  law  had  been  complied  with. 

Now,  providing  your  town  or  city  building  by-laws 

are    properly    made    up,   and    proper    provisions    made 

for  the  issuing  of  a  certificate  of  occupancy,  you  have 

in  the  above  a  very  reasonable  inducement  why  they 

'should  be  carried  out. 

Value  of  Certificate  of  Occupancy 

A  certificate  of  occupancy  states  the  purpose  for 
which  the  building  or  structure  may  be  used,  and  fur- 
ther states  that  no  building  or  structure  shall  be  used 
for  any  other  purpose  or  in  any  other  manner  other 
than  described  in  said  certificate  of  occupancy.  Tt 
will  be  found  that  many  of  the  items  in  the  rating 
schedule  are  specifically  dealt  with  in  good  city  by- 
laws and  there  is  thus  a  double  check. 

We,  therefore,  have  a  direct  inducement  to  build 
correctly  after  full  inquiry  as  to  occupancy,  and  pro- 
cesses, because  if  we  do  not  our  client  will  have  to  pay 
vear  in,  year  out,  in  his  insurance  rate,  regardless  of 
whether  building  by-laws  exist  or  not.  If  they  do  exist 
as  outlined,  and  your  client's  building  is  not  able  to 
confine  a  fire  so  that  his  neighbor's  factory  is  burned 
down  by  exposure,  then  he  will  criminally  be  respon- 
sible. 

With  our  experience,  and  statistics  that  are  avail- 
able showing  those  occupancies  or  processes  in  which 
incipient  fires  are  frequently  occurring,  it  seems  logi 
cal  that  endeavor  lie  made  to  definitely  insist  that  cer- 
tain processes  and  occupancies  lie  only  allowed  in  cn- 
tirely  safe  and  suitable  buildings.  This  can  be  Carried 
nut  by  the  certificate  of  occupancy. 

Take,  for  example,  the  very  large  number  of  fires 
occurring  at  the  moment  in  buildings  used  to  house 
automobiles.  What  do  we  find?  Why,  these  buildings 
are  of  every  class  of  undesirable  and  dangerous  con- 


struction that  it  is  possible  to  conceive — sometimes, 
two  or  three  stories  high,  and  some  even  twice  this 
height;  open  joist,  wooden  floors,  oil  saturated;  large 
areas;  large  elevators  with  open  or  else  no  enclosing 
shafts.  These  buildings  frequently  have  the  first  aid 
extinguishing  appliances  either  prominent  by  their  ab- 
sence, or  else  by  their  entire  non-suitability  for  the 
class  of  fire  to  be  dealt  with.  To  proceed  farther,  the 
electric  wiring  is  very  rarely  installed  in  a  standard 
manner,  and  many  cases  have  been  seen  where  the 
heating  is  done  with  non-isolated  heating  apparatus. 
These  buildings  are  found  located  under  dwelling 
houses,  aiid  sandwiched  in  between  them.  Also  many 
of  the  larger  ones  are  in  locations  badly  exposing 
buildings  whose  value  and  contents  would  almost  run 
into  seven  figures. 

'These  are  cases  for  the  certificate  of  occupancy,  as 
a  certificate  could  not  be  obtained  allowing  such  build- 
ings to  be  used  as  garages. 

Dangerous  Structures. 

Another  class  of  building  that  requires  careful  at- 
tention and  control  are  those  used  for  the  storage  of 
motion  picture  films.  Records  will  show  that  most 
disastrous  fires  have  resulted  in  some  oi  the  buildings 
used  for  storing  and  exchange  of  nitro-.-ellulose  film. 
There  is  only  one  way  of  dealing  with  motion  picture 
Minis,  and  that  is  to  store  and  handle  them  entirelv  in 
lire  resistive  vaults  of  approved  type  fitted  with  auto- 
matic sprinkler  protection  as  per  the  special  regula- 
tions drawn  up  for  such  cases. 

The  office  building  presents  possibilities  of  a  very 
serious  fire,  as  many  of  these  buildings,  particularly 
the  older  ones,  have  nothing  even  resembling  a  stair- 
way or  elevator  enclosure,  nor  fire  stop  of  any  kind 
from  basement  to  the  roof. 

The  departmental  store  represents  an  opportunity 
for  very  considerable  improvement  owing  to  the  ex- 
ceptionally large  unbroken  areas.  We  often  find  the 
elevators  enclosed  and  the  stairways  left  entirely  open; 
also  cases  are  not  unheard  of  where  the  stairway  capa- 
city was  not  as  liberal  as  it  should  be. 

The  hotel  tire  record  is  particularly  bad.  the  worst 
cases  as  a  rule  being  found  in  provincial  towns.  It  is 
noted  that  the  commercial  travellers  recently  called  at- 
tention to  this  matter.  It  has  to  be  realized  that  with 
the  continuously  varying  class  of  person  staying  at  a 
hotel,  some  of  whom  are  undoubtedly  careless,  each 
bedroom  is  liable  to  have  a  fire  originate  in  it.  There- 
fore, any  room  should  be  designed  to  confine  its  fire. 
Transoms  should  not  be  fitted  over  doors,  all  vertical 
openings  should  be  protected,  and  horizontal  cut-offs 
nrovided  to  act  as  temporary  places  of  refuge  in  addi- 
tion to  forming  fire  stops. 

There  arc  far  too  main  large  frame  construction 
hotels,  particularly  in  tourist  or  holiday  resorts,  and 
the  record  shows  that  in  nearly  every  case  when  once 
on  fire,  they  are  burned  right  out. 

Automatic  sprinkler  protection'  in  hotels  could  be 
developed  into  a  good  advertising  feature  and  its  ex- 
istence should  be  able  to  command  a  higher  room  rate. 
That  would  very  quickly  nav  off  the  caoital  c 

Schools  arc  to-day  receiving  considerable  attention, 
that  is.  the  new  ones,  but  there  are  many  old  institu- 
tions that  are  highly  combustible,  and  call  for  the  im- 
mediate installation  of  automatic  snrinklers.  There 
have  been  several  school  fires  in  this  city  within  the 
last  year,  and  in  one  case  loss  of  life  was  only  narrowly 
averted. 

Mr.  Franklin  II.  Wentworth  has  made  some  verv 
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good  suggestions  regarding  the  improvement  of  high 
value  districts  in  large  cities  where  enormous  waste 
could  occur  if  a  fire  got  out  of  control.  He  suggests 
equipping  with  metal  sash  and  wired  glass  or  fire  shut- 
ters, as  the  case  may  require,  all  windows  of  office 
buildings  and  factories  in  the  congested  high  value 
zones,  and  urges  the  installation  of  automatic  sprink- 
lers in  conjunction  with  these.  A  case  occurred  only 
recently  where  during  a  bad  fire  a  defective  fire  wall 
collapsed  exposing  the  exterior  of  the  adjacent  build- 
ing. This,  however,  was  fitted  with  sprinklers  which 
functioned  and  held  the  fire. 

One  of  the  latest  developments  in  fire  protection 


apparatus  is  the  foam  automatic  sprinkler.  It  is  in- 
tended for  use  in  buildings  carrying  on  a  process  where 
in  the  event  of  fire  water  would  be  non-effective.  A 
special  type  of  sprinkler  head  is  installed.  The  foam 
producing  agents  are  in  two  pressure  tanks  and  con- 
trolled by  means  of  two  dry  pipe  valves.  These  two 
solutions  are  piped  separately  right  up  to  the  sprinkler 
head.  In  the  event  of  a  fire  fusing  a  head,  the  air  ia 
released,  and  the  two  foam  solutions  immediately 
forced  to  the  outlet  where  they  mix,  and  are  deflected 
over  the  area  beneath  the  head  forming  a  thick  blank- 
etting  foam.  The  idea  seems  very  reasonable  and  field 
experience  should  undoubtedly  prove  its  value 


Province  of  Quebec  Association  of 
Architects  Elect  Officers 


TT  the  annual  meeting  of  the  Province  of  Que- 
bec Association  of  Architects,  held  at  Mont- 
real on  January  15th,  the  following  officers 
were  elected:  Mr.  J.  E.  Vanier,  president; 
Mr.  Eugene  Payette.  1st  vice-president;  Mr.  L.  A. 
Auger,  2nd  vice-president;  Mr.  Joseph  Perrault,  sec- 
retary; Mr.  Frank  R.  Foster,  treasurer.  The  follow- 
ing were  appointed  councillors:  Messrs.  Ernest  Cor- 
mier, Herbert  Raine,  D.  H.  MacFarlane,  Jos.  P.  Ouel- 
let,  J.  Cecil  McDougall.  The  delegates  to  the  Royal 
Architectural  Institute  of  Canada  are:  Messrs.  Alcide 
Chausse,  J.  S.  Archibald,  D.  R.  Brown,  J.  P.  Ouellet, 
Prof.  Ramsay  Traquair. 

According  to  the  treasurer's  report,  the  balance  of 
cash  in  hand  on  December  31st,  1920,  was  $1,911.98, 
while  assets  were  $7,731.84,  bringing  the  total  assets 
to  $9,643.82. 

In  their  report  the  Council  pointed  out  that,  dur- 
ing the  year,  the  membership  increased  from  180  to 
190.  The  failure  of  the  government  housing  scheme 
in  the  province  was  regrettable,  and  it  was  hoped  that 
there  would  be  definite  action  taken  with  regard  to 
this  scheme  during  the  present  year.  The  Council's 
attitude  towards  the  future  was  an  optimistic  one,  as 
the  public  was  beginning  to  show  a  growing  confidence 
to  proceed  with  building  operations  as  a  result  of  the 
downward  trend  in  prices.  The  founding  of  a  travel- 
ling scholarship  for  the  purpose  of  encouraging  the 
study  of  the  very  interesting  examples  of  historic 
buildings  existing  in  the  province  of  Quebec  was  a 
feature  of  last  year's  work. 

In  the  discussion  following  the  reading  of  the  re- 
port. Prof.  Traquair  paid  a  tribute  to  the  work  done 
by  Mr.  McEvers,  the  winner  of  the  last  travelling 
scholarship,  and  moved  the  continuation  of  the  scholar- 
ship, whereby  two  successful  candidates  might  be  en- 
abled to  travel  in  the  province  and  make  sketches  of 
the  most  interesting  examples  of  old  construction,  and 
take  notes  of  architectural  features. 

The  Ten-year  Liability  Clause. 

A  question  was  raised  as  to  whether  there  had 
been  any  official  action  taken  with  the  intention  of  se- 
curing the  alteration  or  elimination  of  the  clause  re- 
ferring to  the  ten-years'  liability  of  architects  and  con- 
tractors, and  Mr.  Beaugrand-Champagne  stated  that 
so  far  as  he  knew  there  had  been  no  official   steps 


taken  to  bring  the  matter  up  before  the  Quebec  Gov- 
ernment. 

-Mr.  Vallance  initiated  a  discussion  on  the  subject 
of  architects'  fees  by  Stating;  that  he  had  heard  that 
members  of  the  association  had  been  giving  their  ser- 
vices for  less  than  the  5  per  cent,  stipulated  in  the  code 
of  professional  rates.  Mr.  Champagne,  in  replying, 
said  he  was  sure  this  was  not  so,  and  mentioned  inci- 
dentally that  with  the  present  condition  of  affairs  this 
would  be  impossible.  It  was  to  be  noted  that  in 
France  the  rates  had  been  raised  to  7  per  cent,  and  in 
the  United  States  to  as  much  as  10  per  cent. 

Educating  the  Public. 
Mr.  Jos.  Venne  was  in  favor  of  starting  a  campaign 
with  the  object  of  giving  to  the  public  information 
concerning  the  professional  rates,  and  of  showing  the 
advantage  of  securing  the  services  of  professional  men 
instead  of  those  of  unauthorized  persons.  The  public 
would  have  to  pay  more,  no  doubt,  but  they  would 
gain  by  securing  safer  and  more  durable  construction, 
he  declared. 


Proposed  Home  for  Montreal  Builders' 
Exchange 

(Continued  from  page  82) 

other  all  who  are  in  the  building  line  catering  for 
each  others'  needs,  it  is  proposed  to  include  in  this  co- 
operative arrangement  not  only  the  general  contrac- 
tors, but  also  manufacturers  and  producers  of  building- 
material,  as  well  as  construction  men  engaged,  saw 
on  railroads  and  municipal  or  engineering  jobs,  whose 
interests  are  directly  linked  up  with  the  building  in- 
dustry. It  is  probable  that  the  ground  floor  will  be 
available  for  a  trust  company,  or  bank  or  some  tenant 
of  that  description. 

The  1st  of  May,  1922,  is  regarded  as  the  latest  date 
for  opening  the  new  building.  Applications  for  space 
have  already  been  received. 

Committee  members  include  Messrs.  John  Grieve, 
Dominion  Paint  Works,  chairman  ;  R.  N.  Daw,  Do- 
minion Bridge  Co.,  Ltd.;  A.  T.  Alexander,  National 
Brick  Co.,  Limited;  Wm.  Rutherford,  of  Wm.  Ruth- 
erford &  Sons  Company;  J.  P.  Anglin,  of  Angli.i- 
Norcross,  Limited ;  W.  S.  S'emple,  of  Geo.  A.  Fuller, 
Limited;  A.  J.  Home,  of  Lockwood,  Greene  &  Co., 
Ltd.,  and  J.  J.  Roberts,  carpenter  contractor. 
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A  Momentous  Occasion  in  the  Annals  of  the 
Building  Industry  of  the  Dominion 

Winnipeg     Construction     Conference 

Business   of  Significant  Bearing  on  the  Future  Welfare  of   the  Contracting 

Interests  was  Carried  Out  at  Three  Day  Meeting  of  the  Association 

of  Canadian  Building  and  Construction  Industries 


FIRST  SESSION 
Wednesday,  Jan.  19th,  Morning 

The  opening  session  of  the  Conference  of  the  As- 
sociation of  Canadian  Building  &  Construction  Indus- 
tries was  held  at  the  Fort  Garry  Hotel,  Winnipeg, 
Man.,  commencing  at  10  a.m.  Mr.  J.  P.  Anglin,  the 
president,  was  in  the  chair,  and  Messrs.  J.  B.  Cars- 
well  and  James  Mackie,  vice-presidents,  sat  with  him 

On  behalf  of  the  Winnipeg  Builders'  Exchange, 
Mr.  H.  T.  Hazleton,  ex-president,  heartily  welcomed 
the  visiting  delegates,  and  assured  them  of  the  co-oper- 
ation of  the  men  of  Winnipeg  in  the  conference  ac- 
tivities. 

A  letter  of  good  wishes  from  the  National  Feder- 
ation of  Construction  Industries,  and  a  telegram  from 
the   St.   John,   N.B.,    Branch,   were    read. 

The  secretary  presented  his  Annual  Report,  which 
was  adopted,  on  motion  by  Mr.  Pigott,  seconded  by 
Mr.  Hazleton.  It  was  then  moved  by  Mr.  Carswell, 
seconded  by  Mr.  Fuller,  that  a  special  committee  con- 
sisting of  Messrs.  Gray,  Grieve,  Lang  and  Whitlock,  be 
appointed  to  go  over  this  report  and  make  any  neces- 
sary recommendations  to  the  conference.     Carried. 

At  the  request  of  the  president,  Mr.  Sigmond  Palm- 
er spoke  briefly  on  the  Membership  Campaign  he  has 
been  conducting. 

In  the  absence  of  George  A.  Crain,  treasurer,  the 
Annual  Financial  Report  of  the  Association  was  read 
by  the  secretary.  Moved  by  Mr.  Carswell,  seconded 
by  Mr.  Hazleton,  that  this  report  be  adopted.  Car- 
ried. Mr.  Mackie  moved,  seconded  by  Mr.  Wm.  Wil- 
son, that  the  president  appoint  a  Financial  Committee 
to  discuss  the  report  of  the  treasurer,  and  report  to 
this  conference.  Carried.  The  president  appointed 
Messrs.  Hazleton,  Wilson,  (W.  A.),  and  Church,  as 
this  Finance  Committee.  (Later,  this  committee  was 
enlarged  to  ten  members. 

After  some  discussion,  it  was  moved  by  Mr. 
Putherbough,  seconded  by  Mr.  Church,  that  the  Exe- 
cutive Committee  appoint  the  other  Conference  Spec- 
ial Committees  and  the  Standing  Committees.  Carried. 

Mr.  Carswell  moved,  seconded  by  Mr.  Pigott,  that 
a  Special  Committee  on  Resolutions  lie  appointed,  for 
the  purpose  of  scrutinizing  all  resolutions  coming  be- 
fore this  conference,  in  order  to  avoid  duplication,  this 
committee  to  have  jurisdiction  over  written  resolu- 
tions, and  not  to  have  power  of  veto.    Carried. 

Suggestions  for  discussion  by  the  conference  were 
then  made : — 

(a)  By  the  Calgary  association,  on  possibility  of 
a  standard  wage  for  the  west,  and  advisability  of  hold- 
ing a  Western  Labor  Conference. 

(b)  By  the  Ottawa  association,  on  the  possibility 
of  a  uniform  plan  of  arranging  wage  discussions,  and 
uniformity  of  wages  in  certain  zones  having  similar 
conditions. 

(c)  By  Mr.  Pigott,  on  placing  before  the  Federal 


Government  the  necessity  of  at  once  proceeding  with 
construction  work  which  has  been  in  the  estimates, 
but  held  up. 

(d)  By  Mr.  Lunam,  on  the  necessity  for  a  better 
Workmen's  Compensation  Act  in  Saskatchewan, 
shown  by  the  experience  of  one  of  their  men. 

(e)  By  Mr.  Pigott,  on  the  necessity  of  a  uniform 
Mechanics'  Lien  Act  throughout  Canada. 

(f)  By  Mr.  Carswell,  on  the  present  lack  of  pro- 
duction. 

(g)  By  Mr.  Wm.  Wilson,  on  the  possibility  of  our 
having  an  Eastern  and  Western  Executive. 

(h)     By  Mr.  Fuller  on  the  extension  of  this  idea 
to  Eastern  and  Western  Standing  Committees. 
The  meeting  adjourned  at  12  o'clock, noon. 
*       *       * 

A  meeting  of  the  National  Council  members  pres- 
ent at  the  conference  was  held  at  noon,  following 
the  first  general   session. 

Present: — Anglin,  Hazleton,  Carswell,  Forbes, 
Wilson  (W.  A.),  Cassidy,  Tweddle,  Mackie  and 
Pigott. 

A  special  publicity  committee  was  appointed  to 
censor  reports  of  conferences  going  to  the  daily 
press  and  trade  papers,  and  to  prepare  and  send  a 
night  message  on  the  three  days  of  the  conference  to 
their  respective  local  papers  or  secretary  of  local  asso- 
ciation. Committee  consisted  of: — Carter  (chair- 
man), Godsmark,  secretary;  Wright,  Quebec;  Church, 
Montreal;  Carswell,  Toronto;  Magee,  Hamilton; 
Boss,  London;  Meagher,  Ottawa:  Long.  Regina ; 
McManus,  Moose  Jaw;  Priel,  Saskatoon;  Tweddle, 
Calgary;  Nesbitt,  Edmonton. 

A  special  committee  on  conference  arrangements 
was  appointed,  consisting  of: — Mackie,  Sutherland, 
Hazleton  and  Godsmark. 

The  committee  on  conference  resolutions  as  re- 
quested by  the  general  session,  was  appointed: — 
Pigott,  Talbot,  Craik  and  Grieve. 

The  standing  committee  on  labor  was  appointed : — 
Chosen  by  East:  Church,  Fuller,  Magee.  Dayman  and 
Meagher;  chosen  by  West:  Bonnett,  Scott-Robertson. 
Priel,  Markham  and  Pritchard. 

The  standing  committee  on  standard  practices  was 
appointed : — Chosen  by  East :  Mattice,  Carswell,  Gray. 
Miller  and  Putherbough;  chosen  by  the  West.  Hazle- 
ton, Miner,  Thomas,  Burd  and  Poole.  Acting  in  con- 
junction with  these  members  are  also  Mr.  Sullivan. 
representing  the  Engineering  Institute  of  Canada,  and 
Mr.  Jordan,  representing  Royal  Architectural  Insti- 
tute of  Canada. 

The  standing  committee  on  standard  practices  (in- 
side  relations)  was  appointed,  consisting  of: — 
Chosen  by  East:  Pigott,  Boss,  Grieve,  Wilson  (Lon- 
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don),  and  Sparling;  chosen  by  West:  Whiteford,  Cas 
sidy,  Forbes  and  Harrington. 
*       *       * 

First  Luncheon 
The  conference  was  addressed  at  their  Wednesday 
luncheon  by  Mr.  E.  Parnell,  Mayor  of  Winnipeg,  who 
welcomed  the  delegates,  and  spoke  of  the  relation  of 
the  construction  industry  to  civic  welfare.  Mr.  W.  n. 
Carter,  ex-president  of  the  Board  of  Trade,  also  spoke 
briefly. 

SECOND  GENERAL  SESSION 

Mr  Carswell,  1st  vice-president,  called  the  meeting 
to  order,  and  asked  Mr.  Anglin  for  his  presidential 
address. 

Mr.  Anglin  .reviewed  the  work  of  the  association 
during  the  past  year,  and  then  spoke  of  conditions 
in  Canada  confronting  our  industry.  He  urged  that 
this  conference  deal  with  the  real  needs  of  the  vari- 
ous sections,  in  the  spirit  of  service  to  all. 

Mr.  Church  presented  an  additional  subject  for 
discussion,  suggested  by  the  Montreal  association  :— 

(a)  A  clearer  definition  of  the  voting  powers  of 
delegates  from  local  associations,  and  individual  mem- 
bers; can  one  man  exercise  both  votes? 

(b)  That  every  local  exchange  .be  notified  in 
advance  of  all  business  likely  to  come  up  at  a  general 
conference. 

(c)  That  the  question  of  wage  agreements,  and 
the  discussion  of  labor  relations  be  left  to  the  indi- 
vidual exchange  or  association. 

Report  of  Labor  Commi'.ttee 

Mr.  Fuller  presented  a  very  comprehensive  report 
of  the  work  done  by  the  standing  committee  on  labor 
during  the  past  year.  He  reported  the  formation 
of  a  national  joint  conference  board,  in  conjunction 
with  the  representatives  of  labor,  and  also  progress 
made  by  this  joint  board  in  a  scheme  for  housing 
and  a  new  apprenticeship  system. 

Moved  by  Mr.  Anglin,  seconded  by  Mr.  Pigott, 
that  this  report  be  received,  and  placed  before  the 
standing  committee  on  labor  appointed  by  the  execu- 
tive ,and  that  a  sufficient  number  of  copies  be.  mimeo- 
graphed to  let  each  delegate  have  one.     Carried. 

Report  of  Standard  Practices  Committee 
Mr.  Hazleton  reported  for  the  committee  on  stand- 
ard practices  regarding  standard  contract  form.  He 
stated  that  some  19  different  forms  had  been  under 
consideration  by  this  committee,  and  joint  meetings 
held  with  representatives  of  the  Engineering  Insti- 
tute of  Canada  and  the  Royal  Architectural  Institute 
of  Canada.  Mr.  Strachan  Johnston,  a  specialist  in 
this  kind  of  work,  had  been  consulted,  and  assisted  in 
the  preparation  of  forms  now  presented ;  viz. — Stand- 
ard general  conditions ;  standard  cost-plus  contract ; 
standard  straight  contract  and  standard  sub-contract. 
It  was  moved  by  Mr.  Hazletort,  seconded  by  Mr. 
Church,  that  this  report  be  placed  in  the  hands  of 
the  committee  on  standard  contract  just  appointed 
by  the  executive ;  that  they  be  given  power  to  con- 
sult with  the  representatives  of  the  Engineering  In- 
stitute and  the  Architectural  Institute,  and  advise  the 
conference  of  their  conclusions.     Carried. 

Mr.  Church  moved,  seconded  by  Mr.  Magee,  that 
the  committee  on  standard  practices,  appointed  by 
the  executive,  be  empowered  to  consider  the  various 


questions  submitted  to  them,  and  furnish  report  to  the 
conference.     Carried. 

Nominating  Committee 

The  president  announced  that  he  had  appointed 
the  nominating  committee : — Magee,  Church,  Hazle- 
tmi,  Cassidy  and  Tweddle. 

The  session  adjourned  at  5  p.m.,  to  allow  the  com- 
mittees  to   meet   and   organize   their   work. 

*  *     * 

There  was  no  general  meeting  this  evening,  but 
meetings  of  the  various  Sections  were  held.  Dis- 
cussion of  practical  questions  continued  to  a  late  hour. 

*  *       * 
SECOND  DAY 
Morning  Session 

The  third  general  meeting  was  convened  at  10.15 
a.m.,  by  the  president. 

The"  Standing  Committee  on  Labor  reported  pro- 
gress. 

The  Finance  Committee  was  asked  to  consider 
the  general  financial  policy  of  the  association,  and 
was  increased  to  ten  members.  It  now  consists  of:— 
Hazleton.  Wilson  (W.  A.),  Church.  Hamilton. 
Wright.  Long,  Wilson  (Jno),  Nesbitt,  Manson  and 
Young. 

The  Committee  on  Resolutions  was  empowered  to 
increase  its  personnel  to  ten.  at  the  choice  of  the  chair- 
man of  the  committee-. 

Mr.  Carswell  then  introduced  Mr.  X.  J.  Kennedy, 
president  of  the  Building  Employers'  Association  of 
Detroit. 

Mr.  Kennedy  gave  a  most  inspiring  address  on  the 
"Optional  Plan  of  Employment,"  outlining  his  ex- 
periences in  Detroit.  His  address  was  vigorously  ap- 
plauded, and  many  questions  were-  asked  by  the -elele- 
gates.  Mr.  Anglin  moved  a  vote  of  thanks  to  Mr. 
-Kennedy,  seconded  by  Mr.  1'igeitt.     Carried. 

*  *       * 

Second  Luncheon 

The  speaker  at  the  luncheon  was  R.  \V.  Craig, 
K.C.,  of  Winnipeg,  whose  topic  was  "The  Place  of 
Construction  in  Canadian  National  Life."  Mr.  Ken- 
nedy also  spoke  again. 

*  *        * 

Afternoon  and  Evening 

In  the  afternoon,  the-  members  of  the  conference 
went  to  the  Granite  Rink  to  witness  the  semi-finals 
and  finals  of  the  bonspiel  of  the  Winnipeg  exchange, 
and  to  engage  in  games — Visitors  vecsus  'Peg.  A 
most  enjoyable  afternoon  was,  experienced. 

In  the  evening  an  informal  discussion  by  National 
Council   members   took   place,    and    some   committees 

held  meetings. 

*  *       * 

THIRD  DAY 
Morning  Session 

The  meeting  was  called  to  order  by  the  president 
at  10.00  a.m. 

Mr.  Gray  moved,  seconded  by  Mr.  Miller,  that 
the  name  of  the  Canadian  Association  remain  as  it  is. 
Carried. 

Mr.  Mackie  moved,  seconded  by  Mr.  Gray  (a),  that 
the  names  of  the  local  bodies  be  left  to  them  to  decide 
what  title  shall  be  used ;  (b)  that  'when  a  new  name 
is  adopted,  a  similar  name  to  the  parent  body  be  used, 
substituting  name  of  town  for  "Canadian";  (c)  where 
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name  is  different,  then  say  "affiliated  with  the  Associ- 
ation of  Canadian  Building  and  Construction  Indus- 
tries. 

Report  of  Finance  Committee 

The  report  of  the  Finance  Committee  was  then  pre- 
sented in  two  sections,  by  Mr.  Wells. 

Sec.  A.  Treasurer's  report.  Your  committee,  hav- 
ing carefully  considered  the  treasurer's  report,  have 
requested  me,  as  chairman  of  that  committee,  to  move 
that  it  be  approved.  Moved  by  Mr.  Wells,  seconded 
by  Mr.  Wilson,  that  the  report  of  the  treasurer  be 
adopted.    Carried. 

Sec.  B.  Financial  campaign.  Your  committee  fully 
endorse  the  methods  of  the  executive  to  secure  mem- 
bers, and  recommend  a  continuance  of  that  policy  dur- 
ing the  current  year. 

In  the  event  of  its  being  essential,  in  the  interests 
of  the  national  organization,  for  the  organizer  to  visit 
any  city,  we  strongly  urge  the  importance  of  every 
member  wholeheartedly  giving  him  every  assistance  in 
his  mission.  At  the  same  time,  the  committee  feel  it 
is  incumbent  on  its  present  membership  to  constitute 
themselves  a  Membership  Committee,  in  order  that 
the  growth  of  the  National  Association  may  be  sturdy 
and  lasting. 

We  all  know  and  must  realize  that  the  success  of 
the  association  depends  very  largely  on  the  energy 
and  real  interest  displayed  by  its  present  members. 
We  would  suggest  that  the  Various  local  bodies  do  not 
institute  a  membership  campaign  until  they  have  com- 
municated with  the  National  Council,  who  will,  if  the 
campaign  is  considered  desirable  by  any  local  body, 
arrange  for  the  organizer  to  visit  the  district  at  dates 
to  be  arranged  satisfactorily.  We  would  again  em- 
phasize the  absolute  need  for  every  local  body,  after 
the  visit  of  the  organizer,  to  reahze  and  seize  the  op- 
portunity of  making  our  association  one  of  the  chief 
factors  for  good  in  the  whole  Dominion. 

Supply  Men  Visit  Moving  Films  of  Machinery 

(  >n  the  invitation  of  Mussens,  Limited,  a  number 
of  the  delegates  went  at  11  a.m.,  in  special  cars  pro- 
vided by  the  company,  to  see  moving  picture  films  of 
new    machinery   used  in   construction. 

Those  who  did  not  wish  to  go  remained  in  gen- 
eral session. 

Invitations  for  Next  Conference 

Mr.  I).  W.  Wright,  on  behalf  of  the  Builders'  Ex- 
change of  the  city  of  Quebec,  extended  an  invitation 
to  the  conference  to  hold  its  session  in  that  city. 

Mr.  Jos.  M.  Pigott.  on  behalf  of  the  Hamilton  As- 
sociation of  Building  and  Construction  Industries,  in- 
vited the  association  to  hold  its  next  conference 
in  the  city  of  Hamilton.  Letters  of  imitation  wen 
read  from  Mayor  George  C.  Cople)  and  from  the  Ham- 
ilton Chamber  of  Commerce. 

The  president  thanked  the  speakers  for  the  invita- 
tions extended,  and  asked  the  conference  to  consider 
them  and  be  prepared  to  act  at  the  afternoon  meeting. 
Report  of  the  Standard  Contract  Committee 

Mr.  Carswell,  for  the  Standing  Committee  on 
Standard  Contracts,  then  presented  the  report  of  that 
committee. 

Your  Special   Committee,  appointed   to   review   the 

work  of  last  year's  Standing  Committee  on   Standard 

Practices,    with    special     reference     to     the    proposed 

Standard  Contract  forms,  wishes  to  report  as  follows: 

The   Straight  Contract  Form 

The  Straight  Contract  form,  as  between  owner  and 
contractor,  has  been  carefully  reviewed,  and  quite  a 
few  minor  changes  have  been  made  in  the  wording  of 


the  general  conditions,  helping  to  elucidate,  but  not 
in  any  way  changing  the  principles  of  the  document 
as  presented. 

Article  .No.  9  has  been  amplified,  to  set  out  clearly 
that  the  architect  shall  have  general  supervision  of 
the  work,  the  contractor  shall  have  full  control  of  his 
own  organization. 

Article  No.  19,  re  liability  insurance,  ii  satisfac- 
tory to  your  committee,  excepting  that  it  doe-  not  ap- 
ply to  Saskatchewan,  and  your  committee  understands 
that  the  intention  of  this  association  is  to  endeavor  to 
remedy  the  most  unfavorable  situation  regarding  lia- 
bility insurance  in  Saskatchewan  rather  than  alter  this 
clause. 

The  Cost-Pius  Contract  Form 

The  Cost-Plus  Contract  Form,  as  between  owner 
and  contractor,  has  also  been  carefully  reviewed,  and 
only  a  few  detail  corrections  made. 

Articles  No.  3  and  No.  9,  however,  were  given  con- 
siderable study,  and  in  Article  No.  3,  it  has  been  more 
clearly  defined  that  the  contractor,  as  well  as  the  archi- 
tect, is  the  agent  of  the  owner.  Article  No.  9  has  been 
deleted  from  the  form,  and  it  is  recommended  that  the 
Standing  Committee  appointed  to  carry  out  the  work 
to  its  ultimate  conclusion  should,  in  consultation  with 
the  architects  and  engineers,  draft  up  a  new  clause 
whereby  the  contractor's  financial  responsibility  should 
be  equitably  defined,  consistent  with  his  position  as 
agent  for  the  owner,  selling  his  services  to  the  owner. 

Your  committee  wishes  to  emphasize  the  great  dis- 
tinction between  the  two  forms  of  contract: 

In  the  Straight  Lump-sum  Contract,  the  contract- 
or sells  a  building. 

In  the  Cost-plus  Contract,  the  contractor  acts  as 
agent,  and  sells  his  services. 

Your  committee  looks  with  disfavor  on  the  at- 
tempted combination  of  these  two  forms  of  contract, 
which  is  in  use  in  many  localities,  known  as  "' 
phis  Contract  witli  the  Guaranteed  Limit."  In  the 
opinion  of  your  committee,  this  form  has  none  of  the 
advantages  and  most  of  the  disadvantages  of  the  other 
two  clearly  defined  forms. 

The   Sub-Contract  Form 

The  Sub-Contract  form.  It  interests  the  ar- 
chitects and  engineers  only  in  a  secondary  way.  and 
as  certain  criticism  of  the  form  has  been  put  forward, 
it  is  recommended  that  no  action  be  taken  on  this  form 
at  the  present  moment,  but  that  its  further  develop- 
ment be  left  in  the  hands  of  the  Standing  Committee, 
with  power  to  carry  it  through  to  a  conclusion,  after 
having  first  received  the  approval  of  the  chairman  of 
the  General  Contractors'  and  Sub-contractor:-'  Sec- 
tions 

To  sum  up,  the  committee  therefore  recommends 
that  the  Straight  Contract  form  and  the  Cost-plus 
form  as  presented,  with  minor  corrections  as  noted  in 
the  cop\r  attached  hereto,  be  endorsed  and  approved 
by  this  association ;  and  further,  that  the  Sub-contract 
form  be  held  over  as  outlined  above ;  and  further,  that 
this  report  and  the  principles  contained  therein  be  ac- 
cepted and  endorsed  respectively. 

Mr.  Carswell,  seconded  by  Mr.  Gray,  moved  the 
adoption  of  this  report.     Carried. 

Moved  by  Mr.  fuller,  seconded  by  Mr.  Poole,  that 
pending  the  final  adoption  of  the  various  Standard 
Contract  form-  by  the  interested  organizations,  indi- 
vidual contractors  should  endeavor  to  get  contract 
forms  adopted  by  architects  in  their  work.  Carried. 
Report  of  Committee  on  Standard  Practices 

Mr.  Pigott  presented  the  report  of  the  Standing 
Committee  on  Standard  Practices,  explaining  that  they 
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had  endeavored  to  work  along  broad  general  lines, 
without  any  interference  with  local  conditions. 

The  report  is  as  follows: 

1.  This  committee  feels  that  its  report  on  Stand- 
ard Practices  should  be  limited  to  suggestions  on 
broad  general  lines,  for  adoption  and  amplification  by 
the  various  associations,  collective  members  of  this 
national  body. 

It  is  felt  that  the  details  of  practices,  or  the  de- 
tails of  their  application,  will  necessarily  vary  by 
local  choice,  and  that  the  local  preference  should  not 
be  disregarded  where  it  now  exists,  or  interfered  with 
where  it  does  not  exist  but  may  be  created  by  a 
renewal  of  these  recommendations — but  your  commit- 
tee feel  that  there  are  certain  fundamental  principles 
of  upright  business  dealing,  which  should  be  laid 
down  now  and  brought  before  all  the  local  associa- 
tions, for  their  immediate  acceptance. 

We  therefore  recommend  the  adoption  of  the  fol- 
lowing:— 

1.  Regulations  in  General  Contractors'  Section, 
governing: — 

(a)  Form  of  tender; 

(b)  Opening  of  bids; 

(c)  The  forms  of  contract ; 

(d)  Rules  as  to  the  rights  of  law  in  bidding  or 
figuring  on  alterations  or  changes  in  plans ; 
where  cost  is  being  cut  down;  to  prevent 
what  is  sometimes  in  effect  a  second  com- 
petition for  the  same  work,  after  the  bids 
are  known  or  can  be  ascertained. 

2.  Obligations  of  the  General  Contractors  to  Sub- 
trades,  or  Material  Quotations  which  take  the 
form  of  a  Sub-contractor's  bid. 

(a)  A  general  contractor,  in  preparing  a  tender, 
shall  not  call  for  tenders  in  any  trades  un- 
less : — 

(1)  He  is  prepared  to  sub-let  the  work; 

(2)  Sub-let  the  work  to  the  Trade  Contrac- 
tor whose  bid  he  has  used; 

(3)  Use  the  lowest  Sub-trade  bid  he  re- 
ceives, on  his  solicitation,  unless  there 
is  justification  for  using  another  bid, 
apart  from  personal  preference; 

(4)  Use  a  form  of  contract  with  the  sub. 
trade  which  shall  be  consistent  with 
the  terms  of  the  contract  entered  into 
by  the  general  contractor  with  the 
owner. 

(5)  In  case  the  Standard  forms  of  contract 
before  the  conference  are  adopted,  to 
use  the  Standard  form  of  contract  be- 
tween the  contractor  and  sub-contractor 
in  all  cases  where  he  is  using  the  Stand- 
ard form  of  contract  as  between  the 
the  general  contractor  and  owner. 

(6)  Where  the  General  Contractor  has  the 
option  to— in  all  cases— use  Canadian- 
made  materials,  where  prices  are  equal 
for  materials  for  the  purpose  intended, 
which  will  be  accepted  by  the  Architect.' 

(7)  Where  the  General  Contractor  is  oper- 
ating under  a  form  of  contract  such  as 
Cost-plus— where  he  can  consider  value 
for  prices— that  where  he  can  consci- 
entiously advocate  the  use  of  Canadian 
materials,  which  may  cost  more,  but 
be  of  better  value  and  cheaper  in  the 


long  run — he  shall  so  advocate  and  use 
every  effort  to  secure  the  acceptance  of 

Mich   materials. 

As  to  Trade  Contractors 

(H)  As    between    each    other,    they    should    adopt 

rules  as  to  form  of  tender: — 

(1)  Their  obligation  to  each  other  not  to 
cut  prices,  after  quotations  are  once  in. 

'-)  Some  rules  affecting  the  rights  of  the 
the  original  law  bidden,  in  the  event  of 
alterations  in  plans,  with  a  view  to  re- 
ducing the  cost  of  work  before  General 
Contract  or  Trade  Contract   is   let. 

(3)  They  must  agree  to  enter  into  a  form 
of  contract  consistent  with  the  form 
used,  as  between  General  Contractor 
and  Owner,  on  their  acceptance  of  their 
price. 
(4)  In  case  the  Standard  form  of  Contract, 
now  before  the  Conference,  is  adopted, 
they  should  agree  to  execute  the  Stand- 
ard form  of  Contract,  as  between  them 
and  the  General  Contractor,  in  all  c 
where  the  Standard  form  as  between  the 
General  Contractor  and  the  Owner  is 
used. 

(5)  They  should  agree  to  use  Canadian- 
made  materials  where  they  have  the  op- 
tion, and  all  things  being  equal,  and 
where  such  material  is  acceptable  to  the 
Architect. 

(6)  Where  they  are  operating  a  form  of 
contract  which  permits  them  to  con- 
sider value  for  price,  they  should, 
where  they  conscientiously  can,  advo- 
cate the  use  of  Canadian-made  ma- 
terials. 

(c)  As  to  Supply-Houses  and  Manufacturers — 
they  should  undertake  to  stand  by  their 
quotations  and  protect  Contractors,  whether 
I  rade  contractors  or  General  contract 
who  use  their  quotations  in  good  faith  in 
securing  a  contract. 

They  should  undertake  to  see  that  the  Can- 
adian contractors  receive  materials  and 
proper  delivery  of  same,  regardless  of  other 
considerations,  such  as  a  more  favorable 
market  in  other  cities,  provinces  or  coun- 
tries. 

In  conclusion,  your  committee  would  suggest  to 
th5.  Executive  Committee  and  National  Council  the 
advisability  of  securing  from  all  the  associations  dur- 
ing the  coming  year,  the  rules  governing  all  the  fore- 
going, that  such  locals  have  already  in  existence  or 
may  amend  or  adopt  as  a  result  of  this  report,  with 
the  idea  of  working  out  a  Standard  set  of  Regulations 
which  shall  be  acceptable  to  all  local  associations 
and  be  uniform. 

Your  committee  also  recommends  that  these  gen- 
era principles  if  adopted  by  this  conference,  should 
be  handed  to  the  delegates  from  all  the  local  associa- 
tions for  the  purpose  of  having  them  submit  them  on 
their  return  to  their  organizations  for  immediate 
adoption,  if  possible,  and  that  the  general  secretary 
arrange  with  these  delegates  for  a  report  back  as  soon 
as  possible,  as  to  what  action  is  taken.    Also  that  the 

them!!^  n   SOme  Pu-VS°n  0r  Persons  be  appointed  by 
them  to  follow  up  this  question,  so  that  some  uniform 
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cost  of  standard  practices  may  be  worked  out  and 
adopted  at  the  next  annual  conference. 

Moved  by  Mr.  Pigott,  seconded  by  Mr.  Grieve, 
that  this  report  be  adopted.     Carried. 

Moved  by  Mr.  Grieve,  seconded  by  Mr.  Wm.  Wil- 
son, that  the  Standing  Committee  on  standard  prac- 
tices continue  its  work,  by  issuing  the  recommenda- 
tions here  adopted  to  the  local  organizations,  so  that 
eventually  a  standard  code  of  practice  may  be  adopted 
by  the  association.     Carried. 

Report  of  Standing  Committee  on  Labor 

The  report  of  the  Standing  Committee  on  Labor 
was  presented  by  Mr.  Bennett,  composing  Resolutions 
I.  to  VI.,  and  Recommendations  1  to  5,  as  follows: — 

Your  committee  have  carefully  considered  the  re- 
port made  on  behalf  of  the  Standing  Committee  on 
Labor,  and  recommend  that  the  following  resolutions 
be  passed  by  this  conference : — 

I.  That  the  action  of  the  Standing  Committee 
on  Labor,  with  reference  to  Clauses  1,  2,  and  3,  of  the 
report  presented  by  the  Conference  Committee  on 
Labor  at  our  last  conference,  be  approved  by  this  con- 
ference. 

II.  That  this  conference  appoint  a  committee  of 
not  less  than  three,  nor  more  than  five  members  to 
undertake  propaganda,  presenting  before  the  public 
generally  and  labor  men  particularly  the  economic 
necessity  of  increased  efficiency  in  the  matter  of  pro- 
duction, and  the  advantages  accruing  therefrom  to  the 
whole  community. 

III.  That  this  conference  approves  the  action  of 
the  Standing  Committee  on  Labor  in  entering  into  ar- 
rangements with  the  labor  men  for  the  formation 
of  a  National  Joint  Conference  Board,  and  approves 
the  Constitution  of  the  National  Joint  Conference 
Board,  as  formed ;  and  that  the  conference  further, 
directly  or  through  its  Executive  Committee,  appoint 
five  representatives  and  three  alternate  representatives 
for  the  ensuing  year,  as  required  by  the  Constitution 
of  the  National  Joint  Conference  Board. 

IV.  That  this  conference  approves  the  formation 
of  Local  Joint  Industrial  or  Conference  Boards,  along 
lines  similar  to  the  National  Joint  Conference  Board, 
as  soon  as  the  National  Joint  Conference  Board  shall 
have  standardized  to  some  extent  the  Constitution  of 
the  Local  Boards. 

V.  (This  clause  was  deleted  by  the  conference,  but 
read  as  follows: — That  this  conference  approves  the 
action  of  the  National  Joint  Conference  Board  in  mak- 
ing representations  to  the  Federal  Government,  with 
reference  to  a  Housing  Loan,  and  instructs  its  newly 
appointed  members  to  take  action  in  having  this 
matter  brought  to  a  successful  conclusion.) 

VI.  That  this  conference  approves  of  the  proposed 
Apprenticeship  Plan,  as  adopted  by  the  National  Joint 
Conference  Board,  and  instructs  its  members  on  the 
National  Joint  Conference  Board  to  make  every  effort 
to  get  the  system  in  operation  as  rapidly  as  possible, 
and  instructs  its  Executive  Committee  to  furnish  to 
the  National  Joint  Conference  Board  sufficient  funds 
for  the  carrying  on  of  this  work. 

In  addition  to  these  resolutions,  your  committee 
wishes  to  make  the  following  recommendations  to  the 
conference : — 

1.  That  our  members  on  the  National  Joint  Con- 
ference Board  should  bear  in  mind  always  the  advis- 
ory character  of  this  board,  being  particularly  careful 
to  avoid  committing  themselves  to  any  proposition, 


until  they  have  had  an  opportunity  to  discuss  the  mat- 
ter from  their  Own  viewpoint. 

2.  Your  committee  would  also  recommend,  that  at 
this  conference,  a  sum  of  money  be  alloted  to  cover 
the  expenses  of  members  of  the  Standing  Committee 
on  Labor  and  members  of  the  National  Joint  Confer- 
ence Board  from  this  association,  for  the  ensuing 
year,  and  also  to  cover  the  expenses  of  operating  the 
apprenticeship  system  when  it  shall  be  undertaken. 

3.  Your  committee  also  recommend  that  the  execu- 
tive of  the  association  be  given  the  power  to  appoint 
the   necessary   members   to   the   National   Apprentice- 
ship Council,  should  they  be  required  before  the  next   . 
meeting  of  our  association. 

4.  Your  committee  would  also  suggest  that  mem- 
bers of  the  association  or  local  associations  should 
have  items  forwarded  to  our  members  of  the  National 
Joint  Conference  Board  who  may  be  appointed,  on 
which  they  would  like  this  board  to  obtain  informa- 
tion. 

5.  Your  committee  would  recommend  also  that  the 
members  of  a  Standing  Committee  on  Labor  be  ap- 
pointed at  this  conference  to  follow  up  labor  mat- 
ters until  our  next  conference,  and  that  from  this 
committee,  our  memberships  on  the  National  Joint 
Conference  Board  should  be  selected.  Further,  that 
this  committee  should  be  divided  into  two  sections, 
East  and  West,  with  a  Sectional  Chairman  or  Secre- 
tary, who  would  arrange  to  keep  in  touch  with  our 
other  members,  so  that  members  from  one  end  of  the 
country  might  have  the  advice  and  counsel  of  the 
members  from  the  other  parts  of  the  country,  with 
a  view  to  distributing  the  burden  of  the  work. 

Mr.  Bonnett  moved  that  this  report  be  adopted. 

A  minority  report  was  then  presented  by  Mr.  Bon- 
nett, approving  the  committee's  report  as  submitted, 
with  the  exception  of  Clause  V.,  Housing  Scheme,  as: 
— (a)  it  was  considered  that  this  exceeded  the  author- 
ity of  this  organization,  and  (1>)  it  was  believed  any 
shortage  would  adjust  itself. 

Moved  by  Mr.  Grieve,  seconded  by  Mr.  Meagher. 
that  this  minority  report  be  an  amendment  to  Mr. 
Bonnett's  motion. 

An  amendment  to  the  amendment  was  moved  by 
Mr.  Wm.  Wilson,  seconded  by  Mr.  Moyer — that 
clause  Y.,  Housing  Scheme,  be  deleted,  and  the  ques- 
tion be  discussed  before  the  conference  under  a  sep- 
arate resolution. 

After  considerable  discussion,  the  amendment  to 
the  amendment,  deleting  Clause  V.,  Housing  Scheme. 
from  the  report  of  the  Standing  Committee  on  Labor. 
was  carried. 

The  report  of  the  committee,  with  the  exception  of 
Clause  V.,  was  then  adopted. 

Housing   Question 
Mr.  Magee  moved,  seconded  by  Mr.  Meagher,  that 
the  statements  in  the  minority  report  be  adopted,  as 
expressing  the  views  of  this  association  on  the  Hous- 
ing Question. 

An  adjournment  was  then  moved  by  Mr.  Mackie. 
seconded  by  Mr.   Meagher.     Carried. 
•       *      '» 

THIRD   DAY   LUNCHEON 

The  address  at  this  luncheon  was  given  by  Hon. 
T.  C,  Norris.  Premier  of  Manitoba,  who  welcomed 
the  conference  to  the  Province,  and  .cave  very  inter- 
esting details  of  Manitoba's  natural  resources  in  con- 
struction  materials.     Mr.  Oxton,   Deputy  Minister  of 
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Public  Works,  invited'  the  delegates  to  visit  the  Pro- 
vincial   Parliament    Buildings.      This    invitation    was 
taken  advantage  of  immediately  after  lunch. 
*       *       * 
FINAL  GENERAL  SESSION 
After  the  trip  to  the  Parliament  Buildings  business 
session  was  resumed  at  4  p.m.,  the  debate  being  con- 
tinued on  the  Housing  Question,  Mr.  Mackie  presid- 

%Jr.  Anglin  then  moved  the  following  amendment  :— 
Housing  Loan  Scheme 
That  this  association  make  direct  representations 
to   the   Federal    Government,    asking    them   to   make 
monev  available  for  housing  loans:— 

(a)  That  the  Federal  Government  form  a  National 
Housing  Board,  which  shall  act  as  the  agent  of  the 
Government  in  investigating  and  recommending  ap- 
propriations of  money,  and  making  it  available 
through  well-established  loan  companies  in  the  vari- 
ous centres,  for  loaning  to  individuals  for  building 
houses,  making  use  of  the  existing  machinery  of  these 
companies  for  receiving  applications  and  reporting 
on  the  loan,  loaning  money  on  mortgages  and  collect- 
ing payments ; 

(b)  that  provision  be  made  for  an  owner  to  make 
use  of  his  own  labor  in  constructing  his  house,  and 
that  the  owners  be  encouraged  to  build  on  their  own 
individual  lots ;  and 

(c)  that  the  maximum  value  of  the  house  on  which 
a  loan  may  be  granted  be  $8,000  (eight  thousand  dol- 
lars), and  that  loans  be  made  available  on  duplex  and 
three-flat  houses. 

After  a  standing  vote,  this  amendnient  was  carried. 
The    president    then    took    the    chair,    asking    the 
conference  to  fix  a  definite  time  for  adjournment.     It 
was  decided  to  close  the  conference  at  7  p.m. 
Report  of  Nominating  Committee 

Mr.  Hazleton  presented  the  Nominating  Commit- 
tee's report,  stating  that  in  their  deliberations  they 
had  given  due  consideration  to  fitness,  geographical 
location,  and  distribution.  He  then  moved,  seconded 
by  Mr.  Magee,  that  the  elective  officers  for  the  ensu- 
ing year  be  as  follows : 

President,  J.  P.  Anglin,  Montreal;  1st  vice-pres., 
J.  B.  Carswell,  Toronto ;  2nd  vice-pres.,  las.  Mackie, 
Winnipeg;  honorary  secretary,  George  H.  Whitlock, 
Moose  Jaw ;  honorary  treasurer,  Joseph  M.  Pigott, 
Hamilton. 

These  nominations,  on  being  put  to  the  meeting 
by  Mr.  Hazleton,  were  carried.  The  executive  secre- 
tary was  instructed  to  cast  a  ballot,  electing  these  offi- 
cers. This  was  done,  and  the  officers  declared  elect- 
ed.   Each  in  turn  made  a  few  remarks  of  appreciation. 

Various  Resolutions 
A  number  of  resolutions  were  then  presented : 

1.  Workmen's  Compensation — Mr.  Lunam  moved, 
seconded  by  Mr.  Hazleton,'  that  having  considered 
the  case  of  Mr.  McLeod,  of  Saskatoon, — 

(a)  this  conference  endorse  the  views  of  the  pro- 
vincial Association  of  Saskatchewan,  striving  to  place 
the  Workmen's  Compensation  legislation  of  that  pro- 
vince on  a  better  basis; 

(b)  that  an  effort  should  be  made  to  have  uniform- 
ity of  such  legislation  throughout   Canada.     Carried. 

2.  Vote  of  Thanks  to  Retiring  Honorary  Treas- 
urer.— Mr.  Mackie  moved,  seconded  by  Mr.  Pigott, 
that  a  hearty  vote  of  thanks  be  given  Mr.  George  A. 


Crain  for  his  hard  work  as  the  honorary  treasurer  of 
this  association  during  the  past  two  years.     Carried. 

3.  Vote  of  Thanks  to  Retiring  Honorary  Secre- 
tary .—Moved  by  Mr.  Carswell.  seconded  by  Mr.  Mor- 
lev.  that  we  appreciate  the  work  and  counsel  of  the 
retiring  honorary  secretary.  Mr.  James  Phinnemore. 
Carried. 

4.  Vote  of  Thanks  to  the  Winnipeg  Builders'  Ex- 
change.— Mr.  Pigott  moved,  seconded  by  Mr.  Talbot, 
that  a  vote  <>f  great  appreciation  be  extended  to  the 
officers  and  members  of  the  Winnipeg  Builders'  Ex- 
change, for  their  splendid  hospitality.  Carried  by 
standing  vote..  Mr.  Mackie,  president,  of  the  Winni- 
peg Exchange,  replied  on  behalf  of  his  executive  and 
members. 

5.  National  Industrial  Conference.— Mr.  Fuller 
moved,  seconded  by  Mr.  Bonnett,  that  we  bring  to  the 
attention  of  the  Federal  Government  the  fact  that  while 
money  has  been  voted  to  provide  for  the  holding  of 
a  National  Industrial  Conference,  same  has  not  been 
called,  and  therefore,  we  request  the  Minister  of  Lab- 
or to  call  an  Industrial  Conference  of  the  Construction 
Industry  in  Canada,  at  the  earliest  possible  moment. 
Carried. 

6.  Optional  Plan  of  Employment.— Moved  by  Mr. 
Pigott.  that  the  question  of  the  Optional  Plan  of  Em- 
ployment be  referred  to  the  National  Council  for  ac- 
tion.    Carried. 

7.  Re-imbursement  of  Contractors. — Moved  1>\ 
Mr.  Carswell.  that- whereas  contracts  had  been  let  by 
the  Federal  Government  during  the  war  on  the  ( 
plus  basis,  and  whereas,  since  the  armistice,  assuming 
conditions  had  again  become  stable,  contracts  had 
been  let  on  the  fixed  lump-sum  basis,  and  whereas 
the  conditions  which  have  prevailed  since  the  armis- 
tice, due  to  increased  freight  rates,  material  costs  and 
labor  costs,  which  were  entirely  beyond  the  control  of  I 
any  contractor  have  resulted  in  serious  losses: 

Be  it  resolved  that  the  Federal  Government  be 
urged  to  reimburse  such  contractors  up  to  the  amount 
of  their  total  net  cost,  providing  such  cost  has  not  been 
due  to  the  negligence  or  other  serious  fault  on  the 
part  of  the  contractor,  and  also  provided  that  such 
net  cost  be  duly  established  and  certified  by  a  char- 
tered accountant.     Carried. 

8.  Delayed  Public  Works. — Moved,  seconded  and 
adopted,  that  whereas  large  public  works  in  the  Do- 
minion of  Canada,  which  were  included  in  the  esti- 
mates, have  been  delayed  and  held  back,  we  ask  all 
our  members  and  local  organizations  to  interview  their 
members  by  deputations,  and  impress  on  them  the 
necessity  for  an  immediate  start  of  all  such  work  : 

(b)  that  a  committee,  composed  of  Messrs.  Cars- 
well,  Lindsay  and  McLeod,  be  appointed,  for  the  pur- 
pose of  securing  such  data  as  may  be  of  assistance  to 
such  deputations; 

(c)  that  Mr.  Anglin  arrange  a  conference  be- 
tween the  Premier  and  influential  members  of  this  as- 
sociation to  discuss  such  delayed  projects. 

Moved,  in  addition,  that  this  association  believes 
that  construction  costs  will  be  as  low  during  the  next 
two  building  seasons  as  will  be  experienced  for  some 
time  to  come,  and  that  we  cannot  expect  a  further  re- 
duction in  these  costs  until  there  is  a  very  marked  in- 
crease in  production.     Carried. 

The  limited  space  available  in  this  issue  of  the 
Contract  Record  prevents  any  very  elaborated  report 
of  the  conference.  However,  in  the  next  issue,  other 
resolutions,  addresses  and  pieces  of  business  will  be 
more  fully  dealt  with. 
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An    Important   Item   of   Business  Discussed 
at  the  Construction  Conference  in  Winnipeg 


General  Conditions  of  Contract 


These  Clauses,    Which  are  Incorporated  in  Both  Cost  Plus  and 

Lump  Sum   Contracts,  Define  Clearly  the  Obligations 

of  All  Parties  to  the  Agreement 


ONE  of  the  most  important  topics  discussed  at 
the  Construction  Conference  of  the  Associa- 
tion of  Canadian  Building  and  Construction 
Industries,  held  last  week  in  Winnipeg,  was 
the  matter  of  standard  contract  forms.  At  next  week's 
annual  general  meeting  of  the  Engineering  Institute 
of  Canada,  also,  these  contracts  will  come  up  for  dis- 
cussion, as  it  is  the  endeavor  of  the  A. C. B.C. I.,  E.I.C., 
and  R.A.I.C.  to  secure  uniformity  as  far  as  possible. 
A  subsequent  issue  of  the  Contract  Record  will  give 
space  to  the  publication  of  the  two  types  of  contracts 
considered — the  lump-sum  and  the  cost-plus.  Here- 
with, however,  are  printed  the  "General  Conditions 
of  the  Contract,"  which  form  a  part  of  either  type  of 
contract.  These  general  conditions  which  define 
clearly  the  obligation  of  the  various  parties  to  the  con- 
tract are  as  follows: 

1. — Principles  and   Definitions: 

(a)  The  Contract  Documents  consist  of  the  Agreement, 
tlie  General  Conditions  of  the  Contract,  the  Draw- 
ings and  Specifications,  including  all  modifications 
thereof  incorporated  in  the  documents  before  their 
execution.  These  form  the  Contract  when  signed  by 
the  Owner  and  Contractor. 

(1>)  The  Owner,  the  Contractor  and  the  Architect  are 
those  named  as  such  in  the  agreement.  The  term 
"Architect"  shall  be  read  as  Engineer  when  the 
work  is  to  be  performed  under  the  supervision  of  an 
Engineer. 

(c)  The  term  Subcontractor,  as  employed  herein,  in- 
cludes only  those  having  a  direct  contract  with  the 
Contractor  and  it  includes  one  who  furnishes  ma- 
terial worked  to  a  special  design,  according  to  the 
plans  or  specifications  of  this  work,  but  does  not 
include  one  who  merely  furnishes  material  not  so 
worked. 

(d)  Written  notice  shall  be  deemed  to  have  been  duly 
served  if  delivered  in  person  to  the  individual  or  to 
a  member  of  the  firm  or  to  an  officer  of  the  cor- 
poration for  whom  it  is  intended,  or  if  delivered  at 
or  sent  by  registered  mail  to  the  last  business  address 
known  to  him  who  gives  the  notice. 

(e)  The  term  "work"  of  the  Contractor  or  Subscriber  in- 
cludes labor  or  materials  or  both. 

(f)  The  law'  of  the  place  of  building  shall  govern  the 
construction    of    this    contract. 

2. — Execution,  Correlation  and  Intent  of  Documents: 

The  Contract  Documents  shall  be  signed  in  duplicate 
by  the  Owner  and  Contractor. 

The  Contract  Documents  are  complementary,  and  what 
is  called  for  by  any  one  shall  be  as  binding  as  if  called  for 
by    all.     The    intention    of   the    documents    is    to    include    all 


labor  and  materials  reasonably  necessary  for  the  proper  exe- 
cution of  the  work.  It  is  not' intended,  however,  that  ma- 
terials or  work  not  covered  by  or  properly  inferable  from 
any  heading,  branch,  class  or.  trade  of  the  specifications  shall 
be  supplied  unless  distinctly  so  noted  on  the  drawings.  Ma- 
terials or  work  described  in  words  which  so  applied  have  a 
well  known  technical  or  trade  meaning  shall  be  held  to  refer 
to  such  recognized  standards. 

3 — Detail  Drawings  and  Instructions: 

The  Architect  shall  furnish,  with  reasonable  promptness, 
additional  instructions,  by  means  of  drawings  or  otherwise. 
necessary  lor  the  proper  execution  of  the  work.  All  such 
drawings  and  instructions  shall  be  consistent  with  the  Con- 
tract Documents.  The  work  shall  be  executed  in  con- 
formity therewith  and  the  Contractor  shall  do  no  work  with- 
out proper  drawings  and  instructions.  In  giving  such  addi- 
tional instructions,  the  Architect  shall  have  authority  to 
make  minor  changes  in  the  work,  not  inconsistent  with  the 
Contract. 

The  Contractor  and  the  Architect,  if  either  so  requests, 
shall  jointly  prepare  a  schedule,  subject  to  change  from  time 
to  time  in  accordance  with  the  progress  of  the  work,  fixing 
the  dates  at  which  the  various  detail  drawings  will  be  re- 
quired, and  the  Architect  shall  furnish  them  in  accordance 
with  that  schedule.  Under  like  conditions,  a  schedule  shall 
be  prepared,  fixing  the  dates  for  the  submission  of  shop  draw- 
ings, for  the  beginning  of  manufacture  and  installation  of 
materials  and  for  the  completion  of  the  various  parts  of  the 
work. 

4. — Copies  Furnished: 

The  Architect  shall  furnish  to  the  Contractor,  free  of 
charge,  three  copies  of  each  detail  drawing  and  as  many 
copies  of  other  drawings  and  specifications  as  are  reasonably 
necessary  for  the  proper  execution  of  the  work  in  addition  to 
a  signed   copy   of  the   Contract   Documents. 

5. — Shop  Drawings: 

The  Contractor  shall  furnish  to  the  Architect  at  ; 
times,  all  shop  and  setting  drawings  or  diagrams  which  the 
Architect  may  deem  necessary  in  order  to  make  clear  the 
work  intended  or  to  show  its  relation  to  adjacent  work  of 
other  trades.  The  Contractor  shall  make  any  changes  in 
such  drawings  or  diagrams  which  the  Architect  may  require 
and  shall  submit  two  copies  of  the  revised  prints  to  the 
Architect,  one  of  which  shall  be  returned  to  the  Contractor 
and  the  other  retained  by  the  Architect.  When  submitting 
such  shop  and  setting  drawings  the  Contractor  shall  notify 
the  Architect  in  writing  of  every  change  made  thereby  from 
the  Architect's  drawings  or  specifications.  The  Architect's 
approval  of  such  drawings  or  of  the  revised  drawings  shall 
not  relieve  the  Contractor  from  responsibility  for  errors 
made  by  the  Contractor  therein  or  for  changes  made  from 
the  Architect's  drawings  or  specifications  not  covered  by  the 
Contractor's  written  notification  to  the  Architect.     All  models 
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and    templates    submitted    shall    conform    to    the    spirit    and 

intent  of  the  Contract  Documents. 

6.— Drawings  and  Specifications  on  the  Work: 

The  Contractor  shall  keep  one  copy  of  all  drawings  and 
specifications   on   the   work,    in   good    order,    available    to   the 
Architect  and  to  his  responsibilities. 
7— Ownership  of  Drawings  and  Models: 

"All  drawings,  specifications  and  copies  thereof  and  all 
models  furnished  by  the  Architect  are  his  property.  They 
are  not  to  be  used  on  other  work,  and  with  the  except.on 
of  the  signed  contract  set  of  the  drawing  and  specifications; 
are  to  be  returned  to  him  on  request  on  the  completion  of 
the  work.  Any  models  furnished  by  the  Contractor  or  the 
Owner  are  the  property  of  the  Owner. 

8.— Samples: 

The    Contractor    shall    furnish    for    approval    all    samples 
as  directed.     The  work  shall  be  in  accordance  with  approved 
samples. 
9.— The  Status  of  Architect  and  Contractor: 

The  Architect  shall   have  general   supervision  and   direc- 
tion  of   the   work   but   the    Contractor   shall   have   complete 
control  subject  to   Article   11,  of  his   organization. 
10.— The  Architect's  Decisions: 

The  Architect  shall  in  the  first  instance  decide  on  ques- 
tions arising  under  the  Contract  Documents,  whether  as  to 
the  performance  of  the  work,  the  interpretation  of  the  speci- 
fications and  plans  or  otherwise,  but  except  as  otherwise 
expressly  provided  in  these  general  conditions  or  in  the  speci- 
fications, all  the  Architect's  decisions  shall  be  subject  to  arbi- 
tration. 
11. — Foreman,   Supervision: 

The  Contractor  shall  keep  on  his  work,  during  its  pro- 
gress, a  competent  foreman  and  any  necessary  assistance, 
all  satisfactory  to  the  Architect.  The  foreman  shall  not  be 
changed  except  with  the  consent  of  the  Architect,  unless  the 
foreman  proves  to  be  unsatisfactory  to  the  Contractor  and 
ceases  to  be  in  his  employ.  The  foreman  shall  represent  the 
Contractor  in  his  absence  and  all  directions  given  to  him  shall 
be  as  binding  as  if  given  to  the  Contractor.  Important  direc- 
tions shall  be  confirmed  in  writing  to  the  Contractor.  Other 
directions  shall  be  so  confirmed  on  written  request  in  each 
case. 

The  Contractor  shall  give  efficient  supervision  to  the 
work,  using  his  best  skill  and  attention.  He  shall  carefully 
study  and  compare  all  drawings,  specifications  and  other 
instructions  and  shall  at  once  report  to  the  Architect  any 
error,  inconsistency  or  omission  which  he  may  discover. 
12. — Materials,  Appliances,  Employees: 

Unless  otherwise  stipulated,  the  Contractor  shall  provide 
and  pay  for  all  materials,  labor,  water,  tools,  equipment,  light 
and  power  necessary  for  the  execution  of  the  work. 

Unless  otherwise  specified,  all  materials  shall  be  new 
and  both  workmanship  and  materials  shall  be  of  specified 
quality. 

The  Contractor  shall  not  employ  on  the  work,  any  unfit 
person  or  anyone  not  skilled  in  the  work  assigned  to  him. 
13. — Inspection  of  Work: 

The  Owner,  the  Architect  and  their  representatives  shall 
at  all  times  have  access  to  the  work  wherever  it  is  in  prepara- 
tion or  progress  and  the  Contractor  shall  provide  proper 
facilities  for  such  access  and  for  inspection. 

If  the  specifications,  the  Architect's  instructions,  laws, 
ordinances  or  any  public  authority  require  any  work  to  be 
specially  tested  or  approved,  the  Contractor  shall  give  the 
Architect  timely  notice  of  its  readiness  for  inspection,  and 
if  the  inspection  is  by  another  authority  than  the  Architect, 
of  the  date  fixed  for  such  inspection.  Inspections  by  the 
Architect  shall  be  promptly  made.     If  any  such  work  should 


be  covered  up  without  approval  or  consent  of  the  Architect, 
it  must,  if  required  by  the  Architect,  be  uncovered  for  ex- 
amination at  the  Contractor's  expense. 

Re-examination  of  questioned  work  may  be  ordered  by 
the  Architect.  If  such  work  be  found  in  accordance  with  the 
Contract,  the  Owner  shall  pay  the  cost  of  re-eaxminatiou  and 
replacement.  If  such  work  be  found  not  in  accordance  with 
the  contract,  through  the  fault  of  the  Contractor,  the  Con- 
tractor shall  pay  such  cost,  unless  he  shall  show  that  the 
defect  in  the  work  was  caused  by  another  contractor,  and 
in  that  event  the  Owner  shall  pay  such  cost. 
14.— Correction  of  Work  Before  Final  Payment: 

The  Contractor  shall  promptly  remove  from  the  premises 
all  materials  condemned  by  the  Architect  as  failing  to  con- 
form to  the  Contract,  whether  incorporated  in  the  work  or 
not,  and  the  Contractor  shall  promptly  replace  and  re-execute 
his  own  work  in  accordance  with  the  Contract  and  without 
expense  to  the  Owner  and  shall  bear  the  expense  of  making 
good  all  work  of  other  contractors  destroyed  or  damaged 
by  such  removal  or  replacement. 

If  the  Contractor  does  not  remove  such  condemned  work 
and  materials  within  a  reasonable  time,  fixed  by  written  no- 
tice, the  Owner  may  remove  them  and  may  store  the  material 
at  the  expense  of  the  Contractor.  If  the  Contractor  does  not 
pay  the  expense  of  such  removal  within  five  days  thereafter, 
the  Owner  may,  upon  ten  days'  written  notice,  sell  such  ma- 
terials at  auction  or  at  private  sale  and  shall  account  for  the 
net    proceeds    thereof,   after   deducting   all    the    costs   and    cx- 

ea  that  should  have  been  borne  by  the  Contractor. 
15. — Deductions  for  Uncorrected  Work: 

If  in  the  opinion  of  the  Architect  it  is  not  expedient  to 
correct  defective  work  or  work  not  done  in  accordance  with 
the  Contract  Documents  the  Owner  may  deduct  from  the 
Contract  price  the  difference  in  value  between  the  work  as 
done  and  that  called  for  by  the  contract,  the  amount  of  which 
shall  be  determined  in  the  first  instance  by  the  Architect. 
16. — Correction  of  Work  After  Final  Payment: 

Neither  the  final  certificate  nor  payment,  nor  any  pro- 
vision of  the  Contract  Documents  shall  relieve  the  Contractor 
from  responsibility  for  faulty  materials  or  workmanship, 
which  shall  appear  within  a  period  of  one  year  from  the 
date  of  .completion  of  the  work,  and  he  shall  remedy  any 
defects  due  thereto  and  pay  for  any  damage  to  other  work- 
resulting  therefrom  which  shall  appear  within  such  period 
of  one  year,  but  beyond  that  the  Contractor  shall  not  be  liable. 
The  Owner  shall  give  notice  of  observed  defects  with  reason- 
able promptness.  All  questions  arising  under  this  article 
shall  be  decided  as  provided  in  Articles  10  and  43  hereof. 

17. — Protection  of  Work  and  Property: 

The  Contractor  shall  continuously  maintain  adequate 
protection  of  all  his  work  from  damage  and  shall  protect 
the  Owner's  property  from  injury  arising  in  connection  with 
this  Contract.  He  shall  make  good  any  such  damage  or  in- 
jury, except  such  as  may  be  directly  due  to  errors  in  the 
Contract  Documents.  He  shall  adequately  protect  adjacent 
property  as  provided  by  law  and  the   Contract  Documents. 

18. — Emergencies : 

The  Architect  has  authority  to  stop  the  progress  of  the 
work  whenever  in  his  opinion  such  stoppage  may  be  neces- 
sary to  ensure  the  proper  execution  of  the  work.  In  an 
emergency  affecting  or  threatening  the  safety  of  life  or  of 
the  structure  or  of  adjoining  property  he  has  authority  to 
make  such  changes  and  to  order  such  work  extra  to  the 
contract  or  otherwise  as  may  in  his  opinion  be  necessary. 

19. — Contractor's  Liability  Insurance: 

The  Contractor  shall  maintain  such  insurance  as 
will  protect  him  from  claims  under  workmen's  compensation 
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acts    anil    from    any    other    claims    for    damages    for    personal 
injury,  including  death,  which  may  arise  from  his  operations 
under   this   contract.     Certificates   of   such   insurance   shall    he 
subject  to  his  approval  for  adequacy  of  protection. 
20. — Owner's  Liability   Insurance: 

The  Owner  shall  maintain  such  insurance  as  will  protect 
him  from  any  liability  to  the  public  to  which  he  may  be 
subject  for  personal  injury  including  death  which  may  be 
caused  by   the  operations  under  the  Contract  Documents. 

21. — Fire  Insurance: 

Unless  otherwise  specifically  provided  in  the  contract 
documents,  the  Owner  and  the  Contractor  shall  each  protect 
his  interest  against  loss  or  damages  by  fire,  cyclone,  earth- 
quake, flood  or  other  action  of  the  elements  pending  full 
performance  of  the  work  by  the  Contractor  and  full  payment 
therefor  by  the  Owner.  For  the  purpose  of  maintaining  such 
insurance  the  Owner's  interest  at  any  time  shall  be  held  to 
be  the  sum  of  all  payments  which  he  shall  have  made  to  the 
Contractor  on  account  of  the  work.  For  the  same  purpose 
the  Contractor's  interest  shall  be  held  to  consist  of  any  and 
all  value  under  and  appertaining  to  the  work  not  above  de- 
fined as  Owner's  interest.  Loss  or  damage  by  such  action  of 
the  elements  shall  not  affect  the  rights  and  obligations  of 
either  party  under  the  contract  documents  except  that  in 
such  event  the  Contractor  shall  be  entitled  to  a  reasonable 
extension  of  time  for  the  performance  of  the  work  and  to 
be  paid  at  the  original  contract  price  for  all  reconstruction 
necessitated  by  loss  or  damage  covered  by  the  insurance 
required  to  be  carried  by  the  Owner  as  aforesaid.  Certificates 
of  such  insurance  shall  be  exchanged  between  the  Owner 
and  the  Contractor  upon  the  request  of  either  of  them. 

22. — Guaranty   Bonds: 

The  Owner  shall  have  the  right  to  require  the  Con- 
tractor to  furnish  bond  covering  the  faithful  performance 
of  the  contract  and  the  payment  of  all  obligations  arising 
thereunder,  in  such  form  as  the  Owner  may  prescribe  and 
with  such  sureties  as  he  may  approve.  If  such  bond  is  re- 
quired by  instructions  given  previous  to  the  receipt  of  bids, 
the  premium  shall  be  paid  by  the  Contractor;  if  subsequent 
thereto,  it  shall  be  paid  by  the  Owner. 
23. — Cash  Allowances: 

The  Contractor  shall  include  in  the  contract  sum  all 
allowances  named  in  the  Contract  Documents  and  shall 
cause  the  work  so  covered  to  be  done  by  such  Contractors 
and  for  such  sums  as  the  Architect  may  direct,  the  contract 
sum  being  adjusted  in  conformity  therewith.  The  Con- 
tractor declares  that  the  contract  sum  includes  such  sums 
for  expenses  and  profit  on  account  of  cash  allowances  as 
he  deems  proper.  No  demand  for  expenses  or  profit  other 
than  those  included  in  the  contract  sum  shall  be  allowed. 
The  Contractor  shall  not  be  required  to  employ  for  any 
such  work  persons  against  whom  he  has  a  reasonable  ob- 
jection. 

24. — Changes  in  the  Work: 

The  "wner,  or  the  Architect,  without  invalidating  the 
contract,  may  make  changes  by  altering,  adding  to  or  deduct- 
ing from  the  work,  the  contract  sum  being  adjusted  accord- 
ingly. All  such  work  shall  be  executed  under  the  conditions 
of  the  original  contract  except  that  any  claim  for  change 
of  time  caused  thereby  shall  be  adjusted  at  the  time  of  order- 
ing such  change. 

Expept  as  provided  in  Articles  :!  and  <S.  no  change  shall 
be  made  unless  in  pursuance  of  a  written  order  from  the 
i  tuner  or  the  Architect,  and  no  claim  for  an  addition  to 
the  contract  sum  shall  be  valid  unless  so  ordered. 

The  value  of  any  such  change  shall  be  determined  in 
one   or  more  of  the   following    ways: 


(a)  By    estimate    and    acceptance    in    a    lump    sum. 

(b)  By  unit  prices  named  in  the  contract  or  subsequently 
agreed   upon. 

(c)  By    cost    and    percentage    or    by    cost    and    a 
fee. 

(d)  If  none  of  the  above  methods  is  agreed  upon,  the 
Contractor,  provided  he  receive  an  order  as  above, 
shall  proceed  with  the  work,  no  appeal  to  arbitration 
being  allowed   from   such   order  to  proceed. 

In  cases  C  and  D,  the  Contractor  shall  keep  and  pre- 
sent in  such  form  as  the  Architect  may  direct,  a  correct 
account  of  the  net  cost  of  labor  and  materials,  together 
with  vouche/s.  In  any  case,  the  Architect  shall  certify  to 
the  amount,  including  a  reasonable  profit,  due  to  the 
tractor.  Pending  final  determination  of  value,  payments  on 
account  of  changes  shall  be  made  on  the  Architect's  cer- 
tificate. 

26. — Applications  for  Payments: 

The  Contractor  shall  submit  to  the  Architect  an  appli- 
cation for  each  payment  and  if  required  receipts  or  other 
vouchers  showing  his  payments  for  labour  and  for  material 
including  material  on  the  site,  but  not  then  incorporated 
in  the  work  and  including  also  payments  to  sub-contractors 
as  required  by  Article  42. 

If  payments  are  made  on  valuation  of  work  done,  such 
application  shall  be  submitted  at  least  ten  days  before  each 
payment  falls  due,  and,  if  required,  the  Contractor  shall,  be- 
fore the  first  application,  submit  to  the  Architect  a  schedule 
of  values  of  the  various  parts  of  the  work,  including  quan- 
tities, aggregating  the  total  sum  of  the  contract,  divided  so 
as  to  facilitate  payments  to  subcontractors  made  out  in 
such  form  and,  if  'required,  supported  by  such  evidence  as 
to  its  correctness,  as  the  Architect  may  direct.  This  schedule, 
when  approved  by  the  Architect,  shall  be  used  as  a  basis  for 
certificates  of  payment,  unless  it  be  found  to  be  in  error.  In 
applying  for  payments,  the  Contractor  shall  submit  a  state- 
ment based  upon  this  schedule  and,  if  required,  itemized  in 
uch  form  and  supported  by  such  evidence  as  the  Architect 
may  direct,  showing  his  right  to  the  payment  claimed. 
27.— Certificates  and  Payments: 

If  the  Contractor  has  made  application  as  above,  the 
Architect  shall,  not  later  than  the  date  when  each  payment 
falls  due,  issue  to  the  Contractor  a  certificate  for  such  amount 
as  he  decides  to  be  properly  due. 

The  payment  to  be  made  on  substantial  completion  of  the 
entire  work  shall  only  be  made  if  the  Contractor  shall  have 
given  satisfactory  evidence  that  no  Mechanic's  lien  other 
than  his  own  exist  in  respect  of  the  work.  Upon  such  sub- 
stantial completion  of  the  work  the  Contractor  shall  notify 
the  Architect  in  writing  to  that  effect  and  within  one  week 
after  receiving  such  notification  the  Architect  shall  prepare 
and  deliver  to  the  Contractor  an  itemized  statement  of  anv 
incomplete  portions  of  the  work  with  details  of  the  values 
thereof  and  may  deduct  the  value  of  such  incomplete  work 
from  the  amount  payable  to  the  Contractor  upon  substantial 
completion  of  the  work,  and  with  such   itemized  statement 

No  certificate  other  than  the  final  certificate  issued  nor 
payment  made  to  the  Contractor,  nor  partial  or  entir, 
or  occupancy  of  the  work  by  the  Owner  shall  be  an  accept- 
ance ot  any  work  or  material  not  in  accordance  with  this 
contract.  The  issue  of  the  final  certificate  and  the  accept- 
ance thereot  by  the  Owner  shall  constitute  a  waiver  of  all 
claims  by  the  Owner  otherwise  than  under  Articles  16  and  X 
of  these  conditions,  ami  the  acceptance  of  such  final  certifi- 
cate by  the  Contractor  shall  constitute  a  waiver  by  him 
of  all  claims  except  those  previously  made  and  still  unset- 
tled. 

Should  the  Owner  fail  to  pay  the  sum  named  in  anv 
certificate   ol    the   Architect   or   in   any   award   by  arbitration. 
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upon  demand  when  due,  the  Contractor  shall  receive,  in  ad- 
dition to  the  sum  named  in  the  certificate,  interest  thereon 
at  the  legal  rate  in  force  at  the  place  of  building. 

28. — Liens:  , 

Neither  the  final  payment  nor  any  part  of  the  retained 
percentage  shall  become  due  until  the  Contractor,  if  re- 
quired shall  deliver  to  the  Owner  a  complete  release  of 
all  liens  arising  out  of  this  contract,  or  receipts  in  full  in 
lieu  thereof  and,  if  required  in  either  case,  an  affidavit  that  so 
far  as  he  has  knowledge  or  information  the  releases  and  re- 
ceipts include  all  the  labor  and  material  for  which  a  lien 
could  be  filled;  but  the  Contractor  may,  if  any  subcontractor 
refused  to  furnish  a  release  or  receipt  in  full,  furnish  a  bond 
satisfactory  to  the  Owner,  to  indemnify  him  against  any 
claim  by  lien  or  otherwise.  If  any  lien  or  claim  remain  un- 
satisfied after  all  payments  are  made,  the  Contractor  shall 
refund  to  the  Owner  all  moneys  that  the  latter  may  be  com- 
pelled to  pay  in  discharging  such  lien  or  claim,  including  all 
costs  and  a  reasonable  attorney's  fee. 
29. — Permits,  Notices,  Laws  and  Rules: 

The  Contractor  shall  obtain  for  the  owner  and  at  the 
Owner's  expense,  all  necessary  permits  or  licenses  required 
for  the  execution  of  the  work  (but  this  shall  not  include  the 
obtaining  of  permanent  easements)  give  all  necessary  notices, 
pay  at  the  expense  of  the  owner  all  fees  required  by  law  and 
comply  with  all  laws,  ordinances,  rules  and  regulations  re- 
lating to  the  work  and  to  the  preservation  of  the  public 
health  and  safety  and  if  the  specifications  and  drawings  are 
at  variance  therewith  he  shall  notify  the  Architect  in  writing 
of  the  effect  of  such  compliance  upon  the  contract  price. 

30. — Patents  Fees: 

The  Contractor  shall  pay  all  royalties  and  license  fees 
and  shall  save  the  Owner  harmless  from  loss  on  account  of 
suits  or  "claims  which  may  arise  by  reason  of  the  work  for 
infringement  of  patents  in  force  at  the  time  of  the  signing 
of  the  Contract  Documents. 
31. — Use  of  Premises: 

The  Contractor  shall  confine  his  apparatus,  the  stor- 
age of  materials  and  the  operations  of  his  workmen  to  limits 
indicated  by  law,  ordinances,  permits  or  directions  of  the 
Architect  and  shall  not  unreasonably  encumber  the  premises 
with  his  materials. 

The  Contractor  shall  not  load  or  permit  any  part  of 
the  structure  to  be  loaded  with  a  weight  that  will  endanger 
its  safety. 

The  Contractor  shall  enforce  the  Architect's  instructions 
regarding,  signs,  advertisements,  fires  and  smoking. 
32. — Cleaning   Up: 

The  Contractor  shall  at  all  times  keep  the  premises  free 
front'  accumulations  of  waste  material  or  rubbish  caused 
by  his  employees  or  work  and  at  the  completion  of  the  work 
he  shall  remove  all  his  rubbish  from  and  about  the  build- 
ing and  all  his  tools,  scaffolding  and  surplus  materials  and 
shall  leave  his  work  "broom  clean"  or  its  equivalent,  unless 
more  exactly  specified.  In  case  of  dispute  the  Owner  may 
remove  the  rubbish  and  charge  the  cost  to  the  several  con- 
tractors as  the  Architect  shall  determine  to  be  just. 
33. — Cutting,  Patching  and  Digging: 

The  Contractor  shall  do  all  cutting,  fitting  or  patching 
of  his  work  that  may  be  required  to  make  its  several  parts 
come  together  properly  and  fit  it  to  receive  or  be  received 
by  work  of  other  contractors  shown  upon,  or  reasonably 
implied  by,  the  drawings  and  specifications  for  the  completed 
structure  and  he  shall  make  good  after  them,  as  the  Architect 
may  direct. 

Any  cost  caused  by  defective  or  ill-timed  work  shall  be 
borne  by  the  party  responsible  therefor. 

The    Contractor    shall    not    endanger    any    work    by    cut- 


ting,   digging    or    otherwise    and    shall    not    cut    or    alter    the 
work  of  any   other   contractor   save   with    the   consent   of   the 
Architect. 
34. — Delays : 

If  the  Contractor  be  delayed  in  the  completion  of  the 
work  by  any  act  or  neglect  of  the  Owner  or  Architect  or 
of  any  employee  of  either,  or  by  any  other  Contractor  em- 
ployed by  the  Owner  or  by  changes  ordered  in  the  work, 
or  by  strikes,  lockouts,  fire,  unusual  delay  by  common  car- 
riers, unavoidable  casualties  or  by  any  other  cause  of  any 
kind  whatsoever  beyond  the  Contractor's  control  or  by  any 
cause  within  the  Contractor's  control  which  the  Architect 
shall  decide  as  justifying  the  delay,  then  the  time  of  com- 
pletion shall  be  extended  for  such  reasonable  time  as  the 
Architect  may  decide. 

No  such  extension  shall  be  made  for  delay  occurring 
more  than  seven  days  before  claim  therefore  is  made  in  writ- 
ing to  the  Architect.  Provided,  however,  that  in  the  case 
of  a  continuing  cause  of  delay,  only  one  claim  shall  be 
necessary. 

If  no  schedule  is  made  under  Article  3,  no  claim  for  delay 
shall  be  allowed  on  account  of  failure  to  furnish  drawing 
until  two  Weeks  after  demand  for  such  drawings  and  not 
then   unless  such   claim  be  reasonable. 

The  Architect  shall  not  have     power  without  written  no- 
tice  to   stop    or   delay   any   part   of   the   main    contract   work 
pending    decisions    on    proposed    change    either    by    himself 
or  the  owner. 
35. — Owner's  Right  to  Do  Work: 

If  the  Contractor  should  neglect  to  prosecute  the  work 
properly  or  fail  to  perform  any  provision  of  this  contract, 
the  Owner,  after  three  days'  written  notice  to  the  Contractor, 
may,  without  prejudice  to  any  other  remedy  he  may  have, 
make  good  such  deficiencies  and  may  deduct  the  cost  thereof 
from  the  payment  then  or  thereafter  due  the  Contractor; 
provided,  however,  that  the  Architect  shall  approve  both  such 
action  and  the  amount  charged  to  the  Contractor. 
36. — Owner's  Right  to  Terminate  Contract: 

If  the   Contractor   should   be  adjudged   a   bankrupt,   or   if 
he  should   make   a   general  assignment   for  the   benefit   of   his 
creditors,  or  if  a  receiver  should  be  appointed  on  account  of 
his  insolvency  or  if  he  should,  except  in  cases  recited  in  Article 
34,    refuse   or    fail   to    supply    enough    properly    skilled    work- 
men  or   proper   materials   after   having   received    seven    days' 
notice    in    writing    from    the    Architect    to    supply    additional 
workmen   or  materials,  or   if  he   should   fail   to   make   prompt 
payment  to  sub-contractors  or  for  material  or  labour,  or  per- 
sistently   disregard    laws,    ordinances    or    the    instructions    of 
the   Architect,   or   otherwise   be  guilty   of  a   substantial   viola- 
tion of  the  provision  of  the  contract,  then   the  Owner,   upon 
the    certificate   of    the    Architect    that    sufficient    cause    exists 
to  justify   such   action,   may,   without   prejudice   to   any   other 
right  or  remedy  and  after  giving  the  Contractor  seven  days' 
written    notice,    terminate    the    employment    of    the    Contrac- 
tor and  take  possession  of  the  premises  and  of  all   materials, 
tools  and   appliances   thereon   and   finish   the   work   by   what- 
ever method  he  may  deem  expedient,  but  without  undue  de- 
lay.    In   such    case   the    Contractor   shall   not   be   entitled    to 
receive   any    further   payment   until   the   work   is    finished.     If 
the   unpaid    balance    of   the    contract    price    shall    exceed    the 
expense    of    finishing    the    work,    including    compensation    to 
the  Architect  for  his  additional  services,  such  excess  shall  be 
paid   to  the   Contractor.     If  such   expense   shall  exceed   such 
unpaid  balance,  the  Contractor  shall  pay  the  difference  to  the 
Owner.     The  expense  incurred  by  the  Owner,  as  herein  pro- 
vided,   and    the    damage    incurred    through    the    Contractor's 
default,  shall  be  certified  by  the  Architect. 
37. — Contractor's  Right  to  Stop  Work  or  Terminate  Contract: 
If   the   work   should   be    stopped   under   an    order   of   any 
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court,  or  other  public  authority,  for  a  period  of  three  months, 
through  no  act  or  fault  of  the  Contractor  or  of  any  one 
employed  by  him,  or  if  the  Owner  should  fail  to  pay  to  the 
Contractor,  within  seven  days  of  its  maturity  and  presenta- 
tion, any  sum  certified  hy  the  Architect  or  awarded  hy  arbi- 
trators, then  the  Contractor  may,  upon  three  days'  written 
e  to  the  Owner  and  the  Architect,  stop  work  or  termin- 
ate this  contract  and  recover  from  the  Owner  payment  for 
all  work  executed  and  any  loss  sustained  upon  any  plant 
or   material   and   reasonable   profit   and   damages. 

38. — Mutual  Responsibility  of  Contractors: 

Should  the  Contractor  suffer  damage  hy  any  act,  neglect 
or  default  of  any  other  contractor  employed  by  the  Owner 
upon  the  work,  the  Owner  shall  be  responsible  therefor.  The 
Contractor  shall  make  his  claim  in  writing  against  the  Owner 
through  the  Architect  at  his  office  or  to  the  Architect's  repre- 
sentative upon  the  work  within  forty-eight  hours  after  the 
happening  of  the  event  causing  such  damage  to  the  Con- 
tractor and  the  Architect  shall  adjudicate  upon  all  claims 
made  against  the  Owner  under  this  section  and  shall  certify 
the  same  to  the  Owner. 
39. — Separate  Contracts: 

The  Owner  reserves  the  right  to  let  other  contracts  in 
connection  with  the  work  and  the  Contractor  shall  properly 
connect  and  co-ordinate  his  work  with  that  of  other  contrac- 
tors. If  any  part  of  the  Contractor's  work  depends  for  its 
proper  execution  or  results  upon  the  work  of  another  con- 
tractor, the  Contractor  shall  report  promptly  to  the  Architect 
any  defects  in  the  work  of  such  other  contractor  as  may 
interfere  with  the  proper  execution  of  the  Contractor's  work. 
Should  the  Contractor  fail  so  to  inspect  and  report  he  shall 
have  no  claim  against  the  Owner  by  reason  of  the  defective 
or  unfinished  work  of  any  other  contractor  except  as  to 
latent  defects  not  reasonably  noticeable  at  the  time  of  the 
commencement  of  the  Contractor's  work. 
40. — Assignment : 

Neither  party   to   the  Contract   shall   assign   the  contract 
without   the  written   consent  of  the  other. 
41.-*— Sub-Contracts : 

The  Contractor  shall,  as  soon  as  practicable,  after  the 
signature  of  the  contract,  notify  the  Architect  in  writing  of 
the  names  of  sub-contractors  proposed  for  the  principal 
parts  of  the  work  and  for  such  others  as  the  Architect  may 
direct  and  shall  not  employ  any  that  the  Architect  may  within 
a  reasonable  time  object  to  as  incompetent  or  unfit. 

If   the    Contractor   has   submitted    before   signing   the   con- 
tract   a   list   of   subcontractors   and    the   change  of   any    name 
on  such  list  is  required  or  permitted  after  signature  of  a: 
ment,   the  contract  price  shall  be  increased  or  diminished   by 
the  difference  between  the  two  bids. 

1'lir     Architect    shall,    on    request    furnish    to    any    subcon- 
tractor, wherever  practicable,  evidence  of  the  amounts  certi 
lied   to  on   his  account. 

The  Contractor  agrees   thai    he   is  as   fully   responsible  to 
the   Owner    for    the   acts   and   omissions   of   his   suhcontr.i 
and    of    persons    either    directly    or     indirectly     employed     by 
them,  as   he  is   for  the  acts   and  omissions   of  persons   directly 
employed   hy   him. 

Nothing  contained  in  the  contract  documents  shall  create 
any    contractual    relation    between    any    subcontractor    and    the 

'  iwner. 

42. — Relations  of  Contractor  and  Subcontractor: 

'Die  Contractor  agrees  to  hind  every  subcontractor  by 

the  terms  of  the  General   Conditions.   Drawings  and   Specifica- 
tions,  as   far  as  applicable   to   his   work. 
43. — Arbitration : 

Suliject  to  the  provisions  of  \rticle  Id,  all  questions  in 
dispute  under  this  contract  shall  he  submitted  to  arbitration 
at  the  choice  of  either  party  to  the  dispute.      The  Contractor 


is    to    push    the    work    vigorously    during    arbitration    pn 
cecdings. 


Builders' 


Code    of     Practice     of     Toronto 
Exchange 

govern    the   relationship   of   members   of  The    Build- 
ers' Exchange  with  each  other  and  with  the   Public. 

1.  In  order  to  avoid  misunderstandings  all  agreements 
should   be   in   writing. 

2.  Proposals  should  be  made  subject  to  the  conditions 
and  terms  as  outlined  in  the  standard  contract  form;  no 
modifications  or  changes  should  be  made  in  the  contract 
which   would  interfere  with  the  rights  of  contracting  parties. 

:;.  Members  should  he  given  the  preference  in  competing 
for   and   in   the  award   of  business. 

4.  Members  should  regard  and  respect  the  interests  of 
the   Architectural    and    Engineering   professions. 

5.  Any  attempt  to  discredit  the  integrity  or  injure  the 
luisiness  reputation  of  fellow  members,  cither  directly  or 
indirectly,  should  be  discouraged;  divulging  information  in 
such  a  manner  as  to  result  in  endangering  the  prospects  of 
or  supplanting  a  member  is  considered  as  unfair  practice. 

0.     When    the   proposal   of  a   solicited    bidder   is   used    ir 
com  piling  the  cost,  or  to  serve  as  a  basis  for  general  fig 
or  revision,  said  bidder  should  be  awarded  the  work. 

7.  A  bidder  being  offered  a  contract  in  accordance  with 
his  proposal  and  the  provisions  of  the  Code  of  Practice 
should  accept  it  and  do  the  work.  Members  should  execute 
their  work  in  strict  accordance  with  the  agreement  and  the 
plans  and  specifications.  Any  attempt  to  evade  responsi- 
bility or  substitute  material  for  that  called  for  in  the  agree- 
ment, without  the  consent  of  the  other  party  in  the  agree- 
ment, is  considered  bad  practice,  and  should  be  discouraged. 

8.  Naming  of  unit  prices  in  original  bids  to  serve  the 
purpose  of  computing  cost  of  additions  or  allowances  for 
deduction  should  be  discontinued.  Where  additions  or  de- 
ductions are  contemplated  they  should  constitute  separate 
transactions. 

9.  In  no  instance  should  payment  be  made  for  the  use 
of  plans  in  erecting  work,  or  any  changes  be  made  under 
the  contract,  either  specific  or  pro-rated,  unless  they  are 
particularly  mentioned  in  the  specifications  or  in  the  tender 
form. 

10.  Members  should  recognize  the  necessity  of  short 
credit  terms  and  the  elimination  of  credit  risks.  Payments 
should  be  made  in  strict  accordance  with  the  terms  of  the 
agreement.  In  case  circumstances  make  inevitable  the 
deferring  of  a  payment  when  due  the  other  party  to  the 
agreement  should  lie  notified  before  due  date.  Prompt  pay- 
ment of  accounts  should  not  be  dependent  upon  the  com- 
pletion   of    the    project    as    a    whole. 

11.  The   rights   of  the   contracting  parties   should   be   fully 
uized  in   the  matter  of  disputed  accounts  and   unsettled 

claims.     To     moid     connection,     no     other    members     shoul  I 
knowingly   engage   in    the   work   under   dispute   until   suctl 
pute  or  claim  has  been  satisfactorily  adjusted. 

13.     Any  violation  of  the  provision  oi  t!  !  be 

reported  in  writing  to  the  Business  Manager  of  the  Builders' 
Exchange,  who  will  report  such  violation  to  the  Arbitration 
or  Grievance  Committee,  who  will  proceed  to  investigate  the 
i.  Every  opportunity  should  he  given  the  accused  party 
to  refute  the  charges.  The  finding  oi  the  Committee  shall 
he  given   full  publication  hy  bulletin   to  the  members. 

13.     Members    should    regard    the    making    oi   a    | 

v  to  their  remaining  in  business.  Every  effort 
should  be  exercised  in  fully  covering  the  quantities  and  the 
cost  of  labour,  materials,  and  overhead  that  enter  into  the 
work.  It  is  recommended  that  all  the  members  adopt  a 
practical  system  of  estimating  and  cost  accounting. 
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New  Addition  to  the  "London"  Line 

WITH   the  ever  increasing  use  of  Concrete  on 
small  jobs,  a  demand  was  created  for  a  low 
priced',    light,    strong    and    simple    concrete 
mixer.     This  situation  has  been  met  by  the 
"London   Gem   Concrete   Mixer,"   this   mixer   entirely 
eliminating  the  expensive,  slow,  hand  labor  which  op 
to  the  present  time  has  been  the  usual  method. 

It  is  claimed  that  one  man  can  mix  as  much  con- 


most  part,  structures  of  considerable  dimensions,  im- 
pounding very  large  bodies  of  water.  The  disasters 
which  have  overtaken  some  dams  were  described  and 
explanations  ot'tiered.  Air.  Gore  also  made  reference 
to  service  reservoirs,  such  as  are  used  for  the  retention 
of  water  supplies  for  small  periods  of  time.  Discus- 
sions took  place  on  the  merits  of  various  systems  of 
construction  and  the  advisability  of  employing  certain 
methods. 


qrete  with  this  machine  as  four  men  can  mix  by  hand 
labor.  Furthermore,  20%  less  cement  is  required  with 
machine  mixing,  as  by  thorough  mixing  the  cement 
is  better  distributed  over  the  face  of  the  aggregate 
making  a  denser  and  stronger  concrete. 

The  machine  can  be  operated  by  hand  or  by  power. 
One  man  can  turn  the  machine  by  hand  with  ease  and 
when  equipped  with  a  gasoline  engine  of  1>4  h.p.,  it  can 
be  run  on  one  gallon  of  gasoline  per  day. 

The  machine  is  light  and  can  be  moved  easily  by 
one  man.  As  soon  as  the  machine  is  on  the  job  it  is 
ready  to  mix  concrete.  The  machine  is  charged  from 
one  side  and  discharged  on  the  opposite  side  into 
wheel  barrows  or  forms.  These  features  place  the 
machine  in  a  class  by  itself. 

The  construction  is  high  grade  and  there  are  prac- 
tically no  parts  to  wear  out  and  should  last  a  lifetime. 

The  London  Gem  Concrete  Mixer  is  an  addition  to 
the  well  known  family  of  the  London  Concrete 
Machinery  Co.,  London,  Ont.,  a  firm  well  known  for 
their  progressive  policies  in  designing  and  developing 
i  i  m cretc  machinery. 


R 


Mr.  William  Gore  Addresses  Toronto 
Engineers 

i  ESERVOIRS"  was  the  topic  of  the  paper 
read  at  last  week's  regular  meeting  of  the 
Toronto  branch  of  the  Engineering  Institute 
of  Canada,  by  Mr.  William  Gore,  M.E.I.C, 
of  the  firm  of  Gore,  Nasmith  &  Storrie,  consulting 
engineers,  Toronto.  The  address  was  largely  an  ex- 
planation of  some  50  or  60  slides,  illustrating  various 
dams  of  importance  and  the  theory  underlying  their 
design.  Mr.  Gore,  who  has  had  a  very  wide  exper- 
ience in  the  design  and  construction  of  dams  and  res- 
ervoirs, defined  at  some  length  the  theories  that  are 
involved  in  the  design  of  structures  of  this  character. 
The  examples  which  he  cited  were  mostly  dams  on 
which  he  had  had  actual  experience,  supplemented 
by  others  which  had  a  national  or  world-wide  interest. 
They  covered  all  parts  of  the  world  and  were,  for  the 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  town  of  North  Bay,  Out.,  ii  advertising  for  a  town 
engineer. 

The    Finance    Committee    of    the    city    of    London,    Ont., 
has   proposed  the  construction , of  a   9400,000  office   buiji 
for  the  city.     The  site  suggested  for  the  new  building  "is  ad- 
jacent to  the  Public  Utilities  Commission's  office. 

A  recent  report  submitted  by  Hon.  Walter  Mitchell,  Pro- 
vincial treasurer,  Province  of  Quebec,  to  the  Legislature, 
shows  that  ;)4  cities  and  towns  in  the  Province  took  ad- 
vantage of  the  government's   17,000,000  housing  loan. 

It  has  been  announced  that  a  start  will  be  made  on 
Montreal's  new  10-storey  hotel,  at  the  corner  of  Peel  St. 
and  St.  Catherine  west,  about  April  1.  The  plans  for  the 
structure  which  will  cost  $9,000,000,  are  about  completed. 

House  building  was  active  in  Windsor,  Ont.,  last  year, 
the  recently  issued  report  of  Building  Inspector  Parker  show- 
ing 800  homes  erected  during  1920,  which  contributed  largely 
to  the  big  figure  of  $4,850,310  in  building  value  for  the  year. 
The  following  officers  were  elected  at  the  recent  annual 
meeting  of  the  Master  Painters'  Association  of  Toronto: 
President,  W.  W.  Bartlett;  1st  vice-president,  W.  Harrison; 
2nd  vice-president,  T.  Aldrich;  secretary-treasurer,  S.  M 
Hughes;   auditors,   F.   H.   McCausland,   J.   Kitchener. 

It  was  announced  recently  that  the  Royal  Bank  of  Can- 
ada has  purchased  the  site  and  building  at  224  St.  James  St., 
Montreal,  from  the  Bank  of  Nova  Scotia,  for  the  sum  of 
$350,000.  It  is  further  stated  that  the  present  building  will 
be  demolished  and  a  new  head  office  building  erected  on  this 
site. 

Mayor  Diffin,  of  Welland,  Ont.,  in  announcing  the  result 
of  a  recent  interview  with  Hon.  Dr.  Reid  and  W.  W.  Bow- 
den,  minister  and  chief  engineer,  respectively,  of  the  Depart- 
ment of  Railways  &  Canals,  states  that  indications  are  that  a 
passenger  and  vehicle  bridge  will  be  erected  at  Lincoln  or 
Regent  streets  during  the  present  year. 

In  a  recent  report  to  the  city  council  of  Chatham,  on  the 
city's  water  works  plant,  Mr.  Fuller,  city  engineer,  advocated 
the  installation  of  a  new  water  filter  basin  to  assist  in  the 
chlorination  of  the  water.  The  report  points  out  that,  al- 
though the  city  is  supplied  with  pure,  sanitary  water,  it  is 
only  by  the  closest  observation  that  it  is  kept  so. 

The  Builders'  Exchange  at  Stratford,  Ont..  has  elected 
the  following  officers  for  the  present  year:  President,  R. 
Marson;  first  vice-president,  J.  Keyes;  second  vice-president, 
A.  G.  Garner;  secretary-treasurer,  F.  Scott;  directors,  Lieut. - 
Col.  J.  L.  Young,  D.  Easson,  J.  M.  Lillow,  E.  E.  Leischhauer 
and   C.   Myers;   auditors,   F.   Ingram   and   H.   McLeod. 

The  election  of  officers  at  the  recent  annual  meeting 
of  the  Builders'  Exchange,  at  Windsor,  Ont.,  resulted  as  fol- 
lows: Messrs.  William  Walker,  president;  George  Goodman, 
vice-president;  Percy  Grimes,  permanent  secretary-treas- 
urer; T.  W.  Brooke,  C.  E.  Paddon,  A.  L.  Laing,  S.  E.  Dins- 
more   and   J.   Reid,   trustees.     The   meeting   was    followed   by 
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a  banquet  in  honor  of  the  retiring  president,  Mr.  H.  W.  Wil- 
son, who  was  elected  mayor  of  Windsor  'at  the  recent  muni- 
cipal elections. 

The    Water    Works    Department    at    St.    Thomas,    Ont., 

is  a  net  profit  of  $10,810.44  for  the  year  1920.     The  total 

revenue  for  the  past  year  was  $61,136.67  and  the  expenditures 

$48,633.01.     This  net  profit  is  especially  gratifying  in  view  of 

the   increased   cost  of   fuel   in   1920. 

A  recent  announcement  states  that  the  Provincial  Gov- 
ernment of  Manitoba  has  offered  the  city  of  Winnipeg  $500,- 
000  worth  of  Victory  bonds,  in  exchange  for  city  bonds  to 
the  same  value,  to  be  used  for  house  building  purposes.  Hon. 
I'.il ward  Brown,  the  Provincial  treasurer,  states  his  depart- 
ment is  opposed  to  the  passage  of  further  legislation  at  the 
1923    session   for  housing  funds. 


Personal 

Mr.  J.  H.  Sinclair,  who  recently  resigned  from  the  staff 
hi  Gorman,  Clancey  &  Grindey,  of  Calgary,  who  are  large 
dealers  in  contractor's  and  mining  machinery,  has  secured  a 
position  with  The  London  Concrete  Machinery  Co.  of  Lon- 
don, Canada.  He  will  occupy  the  position  of  sales  manager  for 
the  company. 

Mr.  Sinclair,  who  is  an  Ontario  boy,  has  worked  his  way 
up,  first  serving  his  time  as  an  apprentice,  as  machinist  and 
tool  maker  and  as  erecting  engineer  and  later  graduating  as 
iiH\  lianical  engineer.  Ten  years  ago  he  went  to  the  Western 
Provinces  and  engaged  with  his  late  employers  at  Edmon- 
ton and  Calgary  and  with  them  he  has  had  a  wide  and  varied 


holiday.  Mr.  Cound  was  presented  with  a  handsomely  en- 
graved cigarette  humidor,  on  the  occasion  of  his  departure, 
by  the  staff  of  the  company,  which  bore  the  following  in- 
scription: "Presented  to  S.  R.  Cound,  Esq.,  by  the  staff  of 
the  Baldwin  Canadian  Steel  Corporation,  Ontario,  Canada,  in 
commemoration  of  the  opening  of  the  works  and  the  suc- 
cessful production  of  sheets  and  tin  plate  in  the  Dominion 
of  Canada,  and  as  a  mark  of  their  attachment  to  him." 

Mr.  L.  G.  Heimpcl,  B.S.A.,  it  is  announced,  has  resigned 
as  lecturer  in  agricultural  engineering  and  drainage  at  the 
Kemptville  Agricultural  School,  and  will  become  associated 
with  the  Ford  Motor  Co.,  as  farm  power  expert.  His  new 
duties   will    commence   about   the    first   of   February. 

Mr.  J.  C.  Garden  has  been  appointed  acting  general  sup- 
erintendent of  Motive  Power  and  Car  Departments,  lines  cast 
of  the  Detroit  and  St.  Clair  Rivers,  Grand  Trunk  Railway 
System.  Mr.  Garden  will  also  act  as  consulting  engineer  of 
the  Motive  Power  and  Car  Department*  of  the  Grand  Trunk 
Western  Lines. 

Mr.  Ronald  McKinnon  has  been  appointed  city  engineer 
of  Sydney,  N.S.,  to  succeed  Mr.  N.  K.  Hay,  who  resigned 
recently.  Mr.  McKinnon  is  at  present  employed  with  the 
<  ape  Breton  Engineering  Company  and  was  acting  engineer 
of  Sydney  during  Mr.  Hay's  absence  overseas.  Out  of  six 
Mr.   McKinnon   was  the  successful  applicant. 

Mr.  G.  M.  Campbell,  contractor,  211  McGill  Street, 
Montreal,  who  is  making  a  specialty  of  excavation  work,  ii 
engaged  on  a  contract  for  the  Quinze  Rapids  Improvement 
Company.  Quinze  Rapids,  P.Q.,  in  connection  with  a  rock 
filled  dam.  Mr.  Campbell  is  also  carrying  out  work  on  the 
Montreal  aqueduct  for  the  Montreal  Water  Board. 


H.    Sinclair 


connection  among  contractors  and  designers  on  general  con- 
struction, buildings,  bridges,  railway  and  irrigation  work  as 
well  as  a  close  connection  with  the  coal  mining  industries 
of  Alberta  and  British  Columbia. 

As  sales  engineer  he  has  had  considerable  experience, 
being  especially  closely  in  touch  with  municipal  engineering 
and  construction  work  throughout  the  Western  Provinces. 
Mr.  Sinclair  has  already  taken  up  his  new  position  with 
the  London  Concrete  Machinery  Company.  His  past  experi- 
ence will  make  him  valuable  in  his  new  position  as  sales 
manager,  where  he  will  have  charge  of  their  foreign  and 
domestic  sales  department.  It  is  also  the  intention  of  the 
company  to  have  Mr.  Sinclair  give  special  services  to  muni- 
cipalities desiring  information  of  a  technical  nature.  Mr. 
Sinclair  is  well  qualified  for  his  position  and  should  prove 
a  valuable  addition  to  an  organization  which  is  known  to 
be  a  very   progressive  one. 

Mr.  A.  L.  Robertson,  of 'the  firm  of  Robertson  Bros., 
general  contractors,  has  been  elected  an  alderman  of  West- 
mount,   P.Q. 

Arthur  H.  Blanchard,  M.  Am.  Soc.  C.  E.,  Consulting 
Highway  and  Transport  Engineer.  Ann  Arbor,  Mich.,  has 
been  retained  by  the  city  of  Colorado  Springs  in  connection 
with    its   $1,200,000   paving   program. 

Mr.  S.  R.  Cound,  general  works  manager  of  the  Baldwin 
Steel   Corporation,   Toronto,  left  recently   for   England  on   a 


Obituary 

Mr.  Robert  Tuite,  Provincial  Highway  Overseer,  of  Both- 
well,  Ont,  was  struck  l>y  a  freight  train  at  Thamesville  re- 
cently and  died  from  his  injuries  two  days  after. 

Mr.  R.  A.  Peters,  bridge  foreman  for  the  Canadian  Na- 
tional Railways,  at  Cape  Tormentine,  N.B.,  died  recently  at 
the  age  of  thirty-seven  years,  from  pneumonia  and  influenza. 

Mr.  Robert  Gunn,  builder,  of  Toronto,  died  recently  in 
that  city  after  an  illness  of  ten  weeks.  Mr.  Gunn,  who  was 
69  years  of  age,  was  born  in  Scotland  and  came  out  to  Can- 
ada when  a  boy.  He  was  a  resident  of  Toronto  for  the 
pas)    to  years. 

Major  A.  T.  Tomlinson,  prominent  civil  engineer  of  To- 
ronto, died  at  his  home  in  that  city  recently,  following  an 
illness  of  two  months.  Deceased  was  born  in  Glen  Falls. 
N.B.,  62  years  ago  and  graduated  from  the  Royal  Military 
College  at  Kingston,  Ont.  Major  Tomlinson's  engineering 
activities  were  largely  along  the  line  of  railway  construction 
in  Canada  and  the  United  States.  He  was  connected  with  the 
Grand  Trunk  Pacific  for  several  years  in  Canada  and  had 
charge  of  the  construction  of  several  of  their  western  lines. 
From  1912  to  1914  he  was  engaged  as  chief  engineer  in  charge 
of  surveys  and  location  of  the  proposed  railway  from  Mont- 
real to  James  Bay.  Major  Tomlinson's  military  experience 
comprised  service  in  the  Northwest  Rebellion  and  four  years 
with  the  Canadian  Engineers,  from  1915  to  1919,  in  charge  of 
the  inspection  of  small-arm  ammunition  in  the  Dominion 
Arsenal.  He  was  a  member  of  the  Engineering  Institute  of 
Canada,  The  American  Society  of  Civil  Engineers  and  the 
American    Railway    Engineering    Association. 


Trade  Incorporations 

Lumsden  Engineering  &  Transport  Company.  Limited, 
capital  $150,000,  head  office  at  Toronto,  Ont..  to  carry  on  the 
business  of  civil  engineers  and  contractors. 


Contracts  Department 

News   of   Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Amherstburg,  Ont. 

Town  Council  will  shortly  consider 
paving  programme  for  the  year  and  plans 
to  co-operate  with  Twps.  in  laying  per- 
manent pavements  in  several  districts. 
W.  A.  McCormick,  Clerk. 

Construction  of  sewers  in  one  street  is 
planned  by  Town  Council.  L.  T.  Bray, 
Engr. 

Granby,  Que. 

Town  Council  will  gravel  Adamsville 
Rd.  at  cost  of  $6,000.  Louis  Chaput, 
Engr. 

Halifax,  N.  S. 

Paving  sidewalk  on  Oxford  St.  from 
Cobourg  Rd.  to  Jubilee  Rd.  at  cost  of 
$8,500  is  contemplated  by  City  Council. 
F.  W.  W.  Doane,  Engr. 

Harrow,  Ont. 

Council  has  accepted  petition  from 
ratepayers  and  will  secure  plans  for 
opening  up  new  streets  and  construction 
of  roadways.  J.  H.  Madill,  clerk,  Har- 
row. 

Leamington,  Ont. 

Town  Council  contemplates  laying  re- 
inforced concrete  pavements  on  Victoria 
and  Orange  Sts. 

London,  Ont. 

Utilities  Commrs.  plan  to  equip  a  filt- 
ration plant  to  remove  iron  from  water. 
Information  and  prices  wanted  on  equip- 
ment. E.  V.  Buchanan,  Gen.  Mgr.  of 
Cmsn. 

Longueuil,  Que. 

M.  M.  Condon,  City  Hall,  Longueuil, 
secy.  Inter-Municipal  Sewer  Construction 
Com.  for  Longueuil,  Montreal  South,  St. 
Lambert,  and  Greenfield  Park,  Que.,  will 
receive  tenders  until  Feb.  2nd  for  the 
following:  1,884  lin.  feet  of  39  in.  rein- 
forced concrete  pipe;  4,820  lin.  feet  of 
48  in.  reinforced  concrete  pipe;  460  lin. 
feet  of  48  in.  reinforced  subaqueous  pipe 
fitted  with  flexible  joints.  Specifications 
and  form  of  tender  may  be  had  from 
Engrs.  of  the  Com.,  E.  Drinkwater,  Town 
Hall,  St.  Lambert,  L.  A.  St.  Marie,  City 
Hall,  Longueuil.  Com.  reserves  right  to 
accept  lowest  or  any  tender  and  reject 
any  or  all  tenders. 

Simcoe,  Ont. 

Town  Council  contemplates  laying 
about  5,000  feet  of  8  in.  sewer  pipe  and 
5,000  feet  of  6  in.  laterals  on  West  and 
Main  Sts.  and  districts.  G.  R.  Marston, 
Engr. 

St.  Ignace  de  Stanbridge.  Que. 

Town  Council  plans  to  gravel  roads. 
C.  O.  Poutre,  clerk. 

St.  Jean  de  Matha,  Que. 

Town  contemplates  road  paving  and 
construction  of  small  concrete  bridges, 
work  to  start  in  the  spring.  J.  O.  Le- 
veille,  secy.-treas. 

St.  Joseph  de  Sorel,  Que. 

Town    Council    plans    construction    of 


roads  and  sewers,  work  to  proceed  next 
spring.     A.   E.   Chevier,  secy.-treas. 

CONTRACTS  AWARDED 
St.  Luc,  Que. 

General  contract  for  construction  of 
water  macadam  road  for  Town  Council 
is  awarded  to  Richelieu  Quarry  Co.,  St. 
Jean,  Que. 

Toronto,  Ont. 

lJrov.  Gov't.,  Dep't.  Pub.  Works,  award- 
ed contracts  Nos.  213,  216,  217,  218,  for 
construction  of  concrete  structures,  to  . 
H.  Blackwell,  Toronto. 

Prov.  Gov't.,  Dep't.  Pub.  Highways, 
awarded  following  contracts  for  con- 
struction of  concrete  structure.-: 

180,  181  John  Dillon,  Seeleys  Bay,  Ont. 

193-McDonell  Dibble  &  Co.,  43  St.  Sac- 
rement  St.,  Montreal,  Que. 

194,  195,  197  Doran  &  Devlin,  104 
Sparks  St..  Ottawa,  Out. 

196-G.  F.  Gamble,  Montreal,  Que. 

198,  199-Grant  Bros.,  Bank  National 
Bldg.,  Ottawa,  Ont. 

241,  243-Hicks  &  Shipp,  Toronto,  Ont. 

242-John  Gaffney,  Moncton,  N.B. 

244-Thos.  Sandy,  Goderich,  Ont. 

246-R.  Moore,  Watford,  Ont. 

247,  248,  306,  207  Campbell  &  Butler, 
London,  Ont. 

254-McAuslan  &  Anderson,  McKeown 
Block,  North  Bay,  Ont. 

255-Morris  Winger,  Hagersville,  Ont. 
,101-McConnell  &  Hicklin,  Cayuga,  Ont. 

Following  contracts  for  construction 
of  pavements  have  been  awarded  bp 
Prov.  Gov't.,  Dep't.  Pub.  Highways: 

280-H.  T.   Routley,  Toronto,  Ont. 

282-Chisholm,  Wellage  Co.,  Lancaster, 
Ont. 

295-McNamara  Bros.  &  Thornton,  dri- 
lls  Block,   Sault   Ste.   Marie,   Ont. 

299-Lumsden  Engineering  &  Transport 
Co.,  Toronto. 

300-Johnson  Bros.  Ltd.,  43  Market  St.. 
Brantford,  Ont. 


Railroads,  Bridges  and  Wharves 

Harrington,  Que. 

Tenders  will  be  received  until  Feb.  28 
by  Pierre  Cantin,  P.  O.  Box  44,  Weir, 
Que.,  for  erection  of  reinforced  concrete 
bridge  over  Lakeview  Creek. 

Montreal,  Que. 

Construction  of  two  waiting  rooms  at 
Place  D'Armes  Square  is  contemplated 
by  Montreal  Tramways  Co.,  Craig  St. 

Papineauville,  Que. 

C.  P.  Rly.  contemplates  enlarging  and 
altering  present  station. 

Simcoe,  Ont. 

Erection  of  Sunday  School  and  gym- 
nasium to  cost  $20,000  is  contemplated 
by  St.  Paul's  Presbyterian  Church. 

St.  Elie  de  Caxton,  Que. 

L.  Amos,  architect,  78  Crescent  St.. 
Montreal,  is  preparing  plans  for  a  church 
to   cost  $60,000. 

St  Ignace  de  Stanbridge,  Que. 

Town  Council  plans  to  build  a  bridge. 


work  to  be  proceeded  with  in  the  spring. 
C.  O.  Poutre,  secy.-treas. 

St.  Joseph  de  Sorel,  Que. 

Construction  of  a  bridge  is  contem- 
plated by  Town  Council.  A.  E.  Chevrier, 
secy.-treas. 

St.  Mary's,  Ont. 

J.  W.  White,  Town  Clerk,  will  receive 
tenders  until  Feb.  7th  for  rebuilding 
Water  St.  bridge  at  estimated  cost  of 
$16,000. 

St.  Tite,  Que. 

Steel  contract  for  demolition  and  re- 
construction of  la  Chappelle  Bridge  for 
Municipal  Council  is  awarded  to  Eastern 
Canada  Steel  &  Iron  Works.  Ltd.,  Le- 
sage  Ave.,  Quebec,  Que. 

CONTRACTS  AWARDED 

Chaudiere  Junction,   Que. 

General  contract  for  construction  of 
mechanical  coaling  plant  for  C.  N.  Rly. 
is  awarded  to  William-  &  Wilson,  84 
Inspector  St.,   Montreal. 

St.  Lazare,  Man. 

Dupont  &  Simond  have  general  con- 
tract for  construction  of  bridges  costing 
$6,550  for  Municipality  of  Ellice. 

Ymir,  B.  C. 

General  contract  tor  construction  of 
bridge  over     Salmon     River     for.  Prov. 

:.,    Dep't.    Pub.    Works,    Victoria,   is 
placed    with    Grand    Forks    Construction 

'  irand  Forks,  B.C. 


Public  Buildings,  Churches 
and  Schools 

Burlington,  Ont. 

Tenders  for  erection  of  high  school 
estimated  to  cost  $60,000  for  High  School 
Bd.  wil  be  called  about  March  1st.  J.  A. 
Armes,  architect,  183  Bold  St.,  Hamilton, 
Ont. 

Calgary,  Alta. 

Deputy  Min.  L.  C.  Charlesworth,  Dep't. 
Pub.  Works,  Prov.  Gov't.,  Edmonton, 
will  receive  tenders  for  erection  of  Tech- 
nology and  Normal  school  estimated  to 
cost  $500,000.  Separate  tenders  will  be 
received  on  general  contract,  plumbing, 
heating  and  electrical  work.  Plans  with 
Prov.  Architect,  R.  P.  Blakey,  Edmonton. 
Guarantee  Bond.  20  per  cent. 

Carstairs,  Alta. 

F.  J.  Alesworth,  Olds,  Alta.,  Official 
Trustee  of  Bituma  S.D.  No.  2856  will  re- 
ceive tenders  until  Feb.  1st  for  erection 
of  school.  Plains  with  Dawson  Morgan, 
Bituma  S.D.  and  Official  Trustee. 

Crathie,  Ont. 

Crathie  U.F.O.  plans  to  build  a  Com- 
munity Hall  at  estimated  cost  of  $7,000. 

Dunville,  Ont. 

Ratepayers  passed  by-law  authorizing 
erection  of  four-roomed  addition  to 
school  at  estimated  cost  of  $40,000,  for 
Bd.  of  Education.  W.  A.  Coleberry, 
secy. 
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/^•*4ll(lPt         9r\**.  supplies   on    the    ground    and    permits    work    to   start 

■  /ll  \         I/|I  rCl     ■    /\1*#1  at  the  iirst  breath  of  sPrinST-     It  has  too  frequently 
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_ Roads    are    wanted    most  in  the  summer,    but    they 

A  National  Journal  for  the  Construction  Interests  of  Canada,  cannot    be    made    available    at    that    season     unless 

reaching    Architects,    Engineers,    Contractors,  their  construction  is  commenced  as  soon  as  the  frost 

Municipal  Officials,  etc.  is  out  of  the  ground.     This  can  be  accomplished  by 

■ — planning  the  work  early  enough  to  have  contracts  let 

Published  Each  Wednesday  by  in    the    winter,    with    several    weeks    available    before 

HUGH  C.  MACLEAN  PUBLICATIONS  sl'ri"£  so  as  to  eDable  the  contractor  to  get  his  plant 

limited  ready. 
THOMAS  S.  YOUNG,  Managing  Director  Equipment  and  materials  for  road  building  are  not 
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WOODSTOCK,  N.B.,  has  just  closed  the  year 
with  a  substantial  surplus.  This  is  one  of 
the    comparatively     few     towns    in    Canada 

Aqueduct 103  where  they  have  adopted  the  town-manager 

No  Room  Today  for  the  Pessimist  105  system,  and  the  indications  are  that  the  citizens  are 

Canadian  Manhassct  Cotton  Co.'s  Plant 106  thoroughly  satisfied  with  the  results.     The  town  man- 
Canadian  Clay  Products  Association  Convention   ,     108  fZinl^LlZu^TT?5'  a.ssociato  member  of  the 

engineering  Institute  of  Canada,  and  his  net  balance 

The  Case  for  Vitrified  Clay  Pipe  109  for  the  year  is  close  to  seven  thousand  dollars. 

The   Winnipeg   Construction    Conference    Ill  The  town  or  city   manager  form  of  civic  govern- 

Standard  Contract  Forms 115  "lent  is  very  much  in  the  minds  of  people  to-dav.  and 

Thc   Advantages   of   Cost-Plus    Contracts    116  a  few  such  successful  examples  as  that  of  Woodstock. 

Centralized  Municipal  Purchasing 119  N-B/'  WOuld  8°  a  lon-   wa?   towards  popularizing  this 

n  D1    .     ■     D      .  r      .      t-  1Q1  system  of  government.     Mr.  Armstrong  is  to  be  con- 

Gran.te  Blocks  in   Road   Construction    ^ 121  ^u^ed  on  his  SUCceSS. 

Ontario  Setting  the  Pace  with  Early  Awards  _  .  .  ,    ,  , 

of  Road  Contracts  Bntlsh  Industr™  ^ir  Makes  Appeal  to 
, Canadian  Buyers 

CONTRACTS  for  road  work,  aggregating  two — 
million  dollars,  have  just  been  awarded  by  the  a  RRANGEMENTS  have  now  been  completed 
Ontario  Department  of  Highways.  This  piece  /\  for  the  reception  of  a  record  number  of  visit- 
of  news  would  not  ordinarily  be  worthy  oi  JT3^  ors  to  the  British  Industries  Fair  which  opens 
comment,  were  it  not  for  the  fact  that  in  awarding  on  the  21st  of  February  in  London  and  Birm- 
these  contracts  in  the  middle  of  January,  the  Ontario  ingham,  and  on  the  28th  of  February  at  Glasgow  The 
government  is  pursuing  a  new,  but  highly  commend-  first  British  Industries  Fair  was  held  in  London  in 
able  policy.  An  editorial  published  some  time  ago  1915  and  the  success  which  has  attended  the  fair  held 
in  the  Contract  Record  drew  attention  to  the  High-  sjnCe  that  date  lias  satisfied  the  Department  of  Over- 
way  Department's  plan  of  calling  for  tenders  early  seas  Trade  as  to  the  correctness  of  the  system  of  or- 
in  the  season  and  emphasized  the  advantages  that  ganization.  The  coming  fair,  though  vastly  increased 
accrue  from  such  a  procedure.  The  announcement  in  size,  and  comprising  the  largest  number  of  exhibit- 
of  the  awards  is  again  an  appropriate  time  to  reiterate  ors  of  British  and  Colonial  manufactures  ever  assem- 
the  excellent  features  of  a  policy  such  as  this  that  bled  in  one  trade  fair,  will  be  run  on  the  lines  which 
does  not  let  half  a   season  go   by   without   any   work  proved  so  successful  in  the  past. 

to  show.  As  only  genuine  trade  buyers  are  invited,  all  who 

Early  calls  [or  tepders  and  a  corresponding  early  visit  the  fair  are  known  to  be  there  for  business  and 

award  of  contracts  enables  contractors  to  get  their  or-  not  for  curiositv.  Exhibitors  are  therefore  able  to  give 
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Canada's  Engineers— Patrick  Philip 


Announcement  has  just  been  made  of  the  appoint- 
ment of  Mr.  Patrick  Philip,  A.M.E.I.C,  to  the  position 
of  chief  engineer  in  the  Department  of  Public  Works 
of  British  Columbia.  He  has  taken  over  his  new  du- 
ties and  has  removed  from  Vancouver,  where  he  has 
for  the  past  two  years  filled  the  position  of  engineer 
for  that  district  under  the  Public  Works  Department. 
His  new  position  is  that  vacated  at  the  end  of  1920  by 
Mr.  A.  E.  Foreman,  whose  sketch  appeared  in  this  ser- 
ies in  the  Contract  Record  of  July  14,  1920.  As  Mr.  Phil- 
ip has  been  with  the  British  Columbia  Public  Works 
Department  in  various  positions  since  1917,  his  new 
appointment  is  by  way  of  promotion.  He  first  joined 
the  staff  when  the  system  of  engineers  in  charge  of 
districts  was  instituted,  and  for  two  years  he  was  in 
charge  of  the  Kamloops  and  Lillooet  district.  Prior 
to  that  period  he  was  for  a  number  of  years — from 
1910  until  1917 — on  the  engineering  staff  of  the  city 
of  Vancouver.  In  taking  charge  of  the  Vancouver 
district  for  the  province,  Mr.  Philip  has  had  direct 
supervision  of  construction  of  the  Pacific  Highway,  the 
Ladner  Trunk  Road,  Kings  way  and  the  Lulu  Island 
Road,  all  paved  highways  recently  opened  to  traffic. 
These  roads  are  looked  on  by  competent  engineers  as 
examples  of  what  can  be  done  in  such  construction, 
even  under  difficult  conditions.  Their  satisfactory  com- 
pletion is  a  tribute  to  Mr.  Philip's  ability. 

Born  in  Londonderry,  Ireland,  Mr.  Philip  is  a  gradu- 
ate in  engineering  of  the  Royal  University  of  Ireland 
with  the  1906  class.  He  also  fulfilled  a  term  as  an  ar- 
ticled apprentice  to  an  engineering  firm  according  to 
the  usual  practice  there.  He  came  to  Canada  in  1907 
and  has  been  in  British  Columbia  ever  since.  His  first 
engineering  experience  in  Canada  was  in  the  construc- 


tion days  of  the  Grand  Trunk  Pacific  near  Prince  Ru- 
pert, where  he  was  for  three  years  from  1907. 

Prominently  identified  with  the  engineering  profes- 
sion, Mr.  Philip  is  popular  with  all  of  his  confreres. 
He  is  a  member  of  the  executive  of  the  Vancouver 
branch  of  the  Engineering  Institute  of  Canada  and  is 
also  a  member  of  the  Professional  Engineers'  Associ- 


Mr.    P.    Philip 

ation  of  British  Columbia.  The  promotion  of  Mr.  Philip 
to  the  chief  engineership  of  the  province  is  looked  on 
with  approval  by  a  large  circle  of  acquaintances  in  en- 
gineering, contracting  and  among  the  public  generally. 


proper  attention  to  the  buyer  and  the  buyer  is  able  to 
do  his  business  unhampered  by  crowds  of  sightseers. 

The  services  which  are  rendered  to  the  invited 
buyer  do  not  end  with  the  mere  bringing  together 
under  one  roof  of  the  chief  British  manufacturers. 
Every  possible  assistance  is  given  to  him  in  finding 
the  particular  articles  he  wishes  to  buy.  The  resources 
of  the  British  Government  are  at  his  call.  In  the 
fair  buildings  the  Department  of  Overseas  Trade 
opens  fully  staffed  offices  in  order  that  buyers  and  ex- 
hibitors may  obtain  authentic  information  on  all 
points  of  importance.  Mr.  F.  W.  Field,  the  British 
Government  Trade  Commissioner  at  Toronto,  will  be 
in  attendance  at  the  London  fair  and  will  be  pleased 
to  meet  and  assist  all  visitors  from  the  Dominion. 
Other  officers  of  the  department  will  be  available  to 
answer  inquiries  as  to  tariffs  in  all  parts  of  the  world. 
A  special  staff  gives  information  as  to  shipping  and 
transport  and  other  officials  are  prepared  to  advise 
as  to  the  most  likely  sources  of  supply,  not  only  of  the 
articles  included  in  the  fair  but  also  of  all  Empire 
productions.    Such  assistance  is  of  incalculable  value. 

Visitors  to  the  Fair  also  receive  valuable  assist- 
ance from  the  manner  in  which  the  catalogues  of  the 
fair  are  produced.  Instead  of  being  mere  lists  of  the 
names  of  the  exhibitors,  they  are  books  of  reference 
in  which  they  can  find  in  their  own  language  a  classi- 
fied index  of  every  article  exhibited.    The  catalogues 


are  not  sold,  but  are  handed  gratis  to  all  visitors  to 
the  fair  from  overseas. 

Buyers  from  overseas  who  wish  to  visit  the  Fair 
should  apply  as  early  as  possible  to  the  nearest  British 
Trade  Commissioner  at  Montreal,  Toronto  or  Winni- 
peg, from  whom  they  will  be  able  to  secure  full  infor- 
mation. On  their  arrival  in  England  it  would  be  to 
their  advantage  to  communicate  at  once  with  the  Sec- 
retary, British  Industries  Fair,  35  Old  Queen  Street, 
London  S.W.,  or,  should  the  Fair  have  commenced, 
at  the  White  City,  Shepherd's  Bush,  London,  W.14. 


In  a  report  just  issued  by  the  Montreal  Light. 
Heat  &  Power,  Consolidated,  it  is  stated  that,  not- 
withstanding the  present  cost  of  building,  it  will  be 
necessary  to  expand  the  company's  hydro-electric 
plant  at  Cedar  Rapids,  P.Q.  The  work  will  comprise 
two  additional  units  of  10,800  h.p.  each  and  will  in- 
volve the  extension  of  the  power  and  transformer 
houses  and  transmission  system.  The  two  additional 
units  will  be  completed  this  fall  and  will  give  the  plant 
a  nominal  available  capacity  of  150,000  h.p. 

All  records  for  sewer  laying  were  apparently  brok- 
en by  O.  P.  Herrick,  a  contractor  of  Des  Moines,  Iowa, 
who,  in  one  season,  laid  fifty-two  miles  of  complete 
sewer.  Five  Austin  trenching  machines  were  used 
in  this  noteworthy  achievement. 
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Combined  Bridge  and  Control 
Dam  Over  Montreal  Aqueduct 

Structure,  Known  as  Crawford  Bridge,  Divides  Aqueduct  Into  Two 

Parts  and  Controls  Delivery  of  Water  to  Lower  Half  by 

Means  of  Gate  Chamber  at  One  Abutment 


SINCE  1909  extensive  improvements  have  been  in 
progress  on  the  Montreal  aqueduct,  constructed 
in  1856  for  the  purpose  of  supplying  water  to  a 
h\  draulically  operated  pumping  station  at  Point 
St.  Charles,  from  which  it  was  pumped  to  various  parts 
of  the  city.  In  1866  an  additional  station  was  con- 
structed  in  which  the  pumps  were  steam  driven,  and 
the  demand  for  water  increased  so  rapidly  that  by  1904 


View    of    upstream    face    of    Crawford    bridge    over    Montreal    aqueduct, 
showing    gate   chamber   and   inlet   openings   on   north    side. 

it  was  clearly  recognized  that  the  supply  system  should 
be  altered  to  meet  requirements. 

In  1909  a  lateral  conduit  was  built  along  the  north 
side  of  the  aqueduct,  which  has  since  been  utilized  to 
supply  the  pumps.  On  the  completion  of  the  concrete 
conduit,  work  was  begun  on  the  first  enlargement  of 
the  aqueduct,  and  in  1912  a  further  enlargement  was 
undertaken,  which  is  being  carried  to  completion,  but 
with  some  changes  following  the  recommendations  of 
Messrs.  R.  S.  and  W.  S.  Lea,  consulting  engineers  for 
the  City  Commissioners.  The  work  was  placed  in  the 
hands  of  the  Montreal  Water  Roard  in  June,  1920, 
and  includes  the  completion  of  the  aqueduct,  the  en- 
largement of  the  filtration  plant  and  the  construction 
of  a  new  electrically  operated  pumping  station  which 


will     replace     the    present    steam-operated    low-level 
pumping  station. 

Combined  Bridge  and  Control  Dam. 

One  of  the  latest  contracts  includes  the  construc- 
tion of  a  combined  bridge  and  control  dam  over  the 
aqueduct  at  the  end  of  the  rock  section,  at  a  point  ap- 
proximately midway  between  the  entrance  to  the 
aqueduct  at  La  Salle  Road  and  the  wheel  house  at  the 
lower  end,  the  aqueduct  being  five  miles  long.  The 
purpose  of  this  structure,  commonly  known  as  the 
Crawford  Bridge,  is  to  divide  the  aqueduct  into  two 
parts  and  to  control  the  delivery  of  water  to  the  lower 
half. 

The  bridge  is  of  concrete,  reinforced  for  tempera- 
ture, and  has  an  overall  length  of  218  feet.  There  are 
six  piers  and  two  abutments  with   wing  walls.     The 


Downstream    view    of    Crawford    bridge    taken    from    north    abutment. 

abutment  on  the  north  side  contains  a  gate-chamber 
and  by-pass  through  which  water  from  the  upstream 
side  is  discharged  into  the  first  bay  of  the  bridge. 

The  piers  are  20  feet  apart  and  4  feet  thick.  Foun- 
dations are  carried  to  rock,  which  in  this  case  was 
only  a  few  feet  below  the  bottom  of  the  aqueduct.  The 
sills  are  at  elevation  20.    The  piers  were  designed  for 
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Upstream    elevation    of    Crawford    bridge. 
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the  double  purpose  of  carrying  a  roadway  for  vehicles 
and  a  sidewalk  for  pedestrians,  and  also  to  act  as  coun- 
terforts for  the  dam.  Thebottom  of  the  aqueduct,  at 
the  site  of  the  bridge,  is  protected  by  a  concrete  pave- 
ment which  extends  a  few  feet  on  either  side  of  the 
bridge. 

The  piers  have  vertical  sides,  and  are  29  feet  6 
inches  long  at  the  springing  line,  the  ends  being  bat- 
tered one  in  ten.  On  the  upstream  end  a  groove  in 
each  face  is  formed  by  means  of  a  built-up  steel  sec- 
tion consisting  of  two  channels  and  a  plate,  which  is 
imbedded  vertically  in  the  concrete  so  as  to  receive 
the  stop-logs. 

Stop-Log  Details. 

The  arches  have  a  three-foot  rise  and  are  15  inches 
thick  at  the  crown,  and  support  a  roadway,  the  top  of 
which  is  25  feet  above  the  sills  of  the  piers,  the  over- 
all width  of  the  bridge  being  27  feet.  The  roadway  is 
15  feet  6  inches  between  curbs,  and  the  sidewalk  is 
seven  feet  in  width.  The  centre  line  of  the  sidewalk 
is  directly  over  the  centre  line  of  the  stop-logs,  and  the 
central  portion  of  the  sidewalk,  between  the  piers, 
consists  of  slabs  which  can  be  removed  to  allow  the 
manipulation  of  the  stop-logs  as  required.  Two  rails 
are  imbedded  in  the  sidewalk  to  carry  the  machines 
which  will  handle  both  floor  slabs  and  stop-logs. 

The  gate-chamber  is  of  reinforced  concrete,  and  is 
provided  with  two  inlet  openings  each  7  feet  wide  by  9 
feet  high,  the  top  of  the  openings  being  below  the 
water-line.  Grooves  at  the  entrance  allow  the  placing 
of  screens  or  stop-planks.  The  floor  of  the  gate- 
chamber  is  at  elevation  21.0  and  the  roof  at  elevation 
46.5.  There  are  manholes  and  cast  iron  frames  and 
covers  in  the  roof  which  will  allow  the  inspection  of 
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Plan  at  El.  26.0  of  gate  chamber  and  north  abutment. 

the  chamber,  and  the  placing  and  removal  of  stop- 
planks.  Provision  is  made  for  the  future  erection  of 
a  gate-house  over  the  chamber. 

At  the  back  of  the  chamber  is  a  connection  to  the 
conduit  consisting  of  two  tunnels  each  7  feet  wide  by 


10  feet  high  inside.  The  design  includes  a  chamber 
around  the  conduit,  where  provision  is  made  to  shut 
off  either  half  of  the  conduit  as  desired.  As  previously 
mentioned,  there  is  also  a  by-pass  or  outlet  connection 
from  the  gate-chamber  through  the  north  abutment  by 
means  of  which  either  conduit  or  aqueduct  water  can 
be  discharged  into  the  lower  section  of  the  aqueduct. 
The  outlet  connection  is  provided  with  two  openings, 
each  6  feet  wide  and  8  feet  high,  just  below  the  stop 
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Section    through    first   bay   of   bridge    showing   by-pass   openings   in   north 

abutment. 

logs  in  the  dam,  and  with  grooves  for  stop-planks  by 
means  of  which  the  flow  of  water  can  be  regulated. 
Gates  can  be  placed  here  if  necessary. 

Increased  Flow  and  Reduced  Friction. 

By  referring  to  the  section  showing  the  gate-cham- 
ber and  connections,  one  can  more  easily  follow  the 
intention  of  the  designers.  Up  to  the  present,  the 
chamber  has  been  built  around  the  lateral  conduit  but 
the  section  of  the  conduit  inside  the  chamber  has  not 
yet  been  removed,  and  water  flows  in  the  conduit  to 
the  low  level  pumping  station  as  indicated  by  line 
A-B.  When  that  portion  of  the  aqueduct  above  the 
dam  is  completed,  and  in  service,  water  from  the  St. 
Lawrence  River  will  be  admitted  to  the  conduit 
through  the  gate-chamber,  and  this  will  eliminate  the 
present  friction  losses  in  the  upper  half  of  the  conduit 
and  materially  increase  the  quantity  of  water  which 
can  be  delivered  to  the  pumps.  The  flow  will  then  be 
as  shown  by  line  C-D.  Should  it  be  necessary  to  empty 
the  lower  section  of  the  conduit,  water  from  the  upper 
section  of  the  conduit  can  be  supplied  to  the  lower 
section  of  the  aqueduct  through  the  gate-chamber  and 
by-pass,  the  flow  being  along  line  E-F.  Water  may 
also  be  supplied  from  the  upper  section  of  the  aqueduct 
to  the  lower  section  by  means  of  the  by-pass,  along  line 
G-H. 

While  the  capacity  of  the  lateral  conduit  is  about 
85  million  gallons,  which  suffices  for  the  present  needs, 
it  is  interesting  to  note  that  there  is  also  a  connection 
by  which  water  can  be  supplied  to  the  pumps  from  the 
Lachine  Canal. 

Work  on  the  Crawford  Bridge  is  very  nearly  com- 
pleted. The  contractors  are  the  Atlas  Construction 
Co.,  Ltd.,  and  the  designers  and  supervisors  are  the 
Montreal  Water  Board,  for  which  Mr.  C.  Desbaillets  is 
engineer  and  Mr.  F.  Dorrance  the  division  engineer 
on  the  aqueduct. 
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No  Room  To-Day  for  Pessimist 

Nothing  to  Indicate  that  the  Construction  Industry  is  Going  to  the 

Dogs— A  Promising  Outlook 


Address    of    J.    Clark    Reilly,    General    Secretary,    A.C.B.C.I.,    to    the 
Canadian    National    Clay    Products    Association 


THERE  are  not  wanting  prophets  of  all  kinds 
and  distinctions  to-day  who  are  attempting  to 
answer  the  question,  "What  is  the  outlook  for 
1921?"  Some  of  them  are  very  pessimistic  in 
their  utterances.  Not  long  ago  I  listened  to  a  member  of 
this  particular  school  of  thought  who  prophesied  an 
era  of  "blue  ruin,"  financially,  for  the  entire  world, 
including  Canada.  His  belief  was  that  this  terrible 
depression  was  on  its  way  and  would  likely  reach  us 
during  the  coming  year.  Another  speaker,  whom  I 
heard  recently,  of  a  similar  type,  felt  that  there  could 
be  no  real  improvement  in  conditions  until  the  indebt- 
edness of  the  country  was  materially  reduced,  and  the 
exchange  situation  satisfactorily  adjusted. 

I  am  not  an  expert  financier,  nor  a  professor  in  eco- 
nomics, but  I  have  quite  a  different  belief  from  either 
of  the  above  statements.  I  am  an  optimist.  I  believe 
my  optimism  is  based  on  facts.  I  believe  one  of  the 
crying  needs  of  to-day  is  for  a  sane  optimism.  I  do 
not  believe  that  our  country  is  going  to  the  dogs,  and 
while  there  may  still  be  some  hard  times  ahead  of  us 
I  am  not  in  doubt  for  one  moment  as  to  the  ultimate 
issue.  There  are  not  wanting  signs  even  to-day  that 
things  are  improving.  It  was  natural  that  there 
should  be  a  depression  after  the  war,  and  the  fact  that 
it  was  delayed  for  a  time  has  made  it  somewhat  more 
difficult  for  us  to  realize  that  it  was  inevitable.  Now 
that  it  has  come,  it  must  be  met  in  a  spirit  of  confi- 
dence and  continued  effort  to  bring  about  a  new  work- 
ing basis.  It  is  in  part  a  psychological  condition.  If 
everyone,  as  the  boys  in  the  army  used  to  say,  "gets 
the  wind  up"  there  will  be  disturbances  and  panics; 
but  if  we  face  our  present  conditions  with  courage 
and  confidence  we  shall  come  safely  through  what 
financial  storms  may  be  in  our  path  and  reach  the 
harbour  of  a  new  prosperity. 

Building  Industry  Not  Seriously  Affected 

The  first  thing  we  must  do,  as  members  of  the 
construction  industry  in  Canada,  is  to  study  the  con- 
ditions which  exist  at  the  present  time.  True,  we 
may  find  unfavorable  features  which  may  be  liable 
to  discourage  us.  In  many  lines  to-day  there  has 
been  a  reduction  in  prices.  We  hear  the  term  "buyer's 
strike"  and  are  told  by  our  financial  friends  it  is  now 
a  "buyer's"  instead  of  "seller's"  market. 

On  the  other  hand  I  believe  this  is  not  as  true  of 
the  manufacturers  and  the  supply-men  in  the  con- 
struction industry  as  in  some  of  the  other  branches  of 
industry  in  this  country.  I  am  not  fully  informed 
as  to  just  how  you  are  affected  in  the  brick  and  clay 
products  branches,  but  I  believe  it  to  be  true  that  more 
than  in  most  other  industries  our  stocks  of  supplies 
are  closer  to  the  law  of  supply  and  demand.  There  is 
not  the  same  necessity  to  get  rid  of  material  produced 
or  bought  at  a  high  price  as  in   many  other  lines. 

There  may  be  a  slump,  and   it   may  continu. 
some  time,  but  if  the  financial  market  is  any  barometer 
of  conditions  it  would  seem  that  the  worst  has  been 


reached,  at  least  for  the  present.  We  are  told  that 
the  low  mark  came  in  November  and  now  stocks  seem 
to  be  improving. 

The  greatest  encouraging  feature,  however,  is  the 
fact  that  we  are  several  years  behind  in  our  construc- 
tion programme  in  Canada.  During  the  war  little  was 
done  and  since  the  armistice  there  has  been  a  great 
deal  of  work  projected  which  has  not  gone  forward. 
Canada  must  develop  and  I  venture  to  prophecy  that 
in  the  next  10  years,  when  conditions  are  again  stabil- 
ized, there  will  be  a  programme  of  construction  on  a 
scale  that  will  far  surpass  our  present  expectations. 

Consider  the  Public 

Our  second  duty  is  to  be  prepared  to  meet  the  con- 
ditions. We  have  a  great  silent  partner  not  found 
in  our  declarations  of  partnership  or  incorporations. 
This  silent  partner,  the  Public,  must  be  considered 
if  our  industry  is  to  advance.  If  costs  have  been  too 
high,  they  must  be  reduced.  We  must  set  our  house 
in  order.  There  must  be  not  even  a  suspicion  of  com- 
bination or  association  for  price-fixing  or  profiteer- 
ing. We  must  increase  our  own  efficiency  and  the 
production  of  our  own  employees. 

We  must  also  meet  the  condition  presented  by  a 
"buyer's"  market  by  stimulating  the  buyer  to  pur- 
chase. The  public  is  "from  Missouri"  and  must  be 
"shown"  why  costs  of  our  materials  do  not  come 
down  below  a  certain  level.  You  must  use  your 
organization  in  a  campaign  of  education.  "You  must 
put  the  cards  face  down  on  the  table."  1  noticed  in 
this  regard  a  letter  by  one  of  your  prominent  mem- 
bers in  a  recent  issue  of  a  trade  paper  in  which  he 
took  pains  to  correct  some  wrong  impressions  which 
had  been  given  regarding  your  own  brick  industry. 
It  is  worth  your  while,  as  an  association,  to  system- 
atically plan  a  campaign  of  education. 

Getting  Labor  to  Work  With  You 
We  have  another  partner,  and  this  one  is  not  silent 
by  any  means;  I  mean,  Labour.  As  soon  as  there  is 
any  talk  of  a  reduction  in  prices  many  employers  at 
once  think  they  must  reduce  wages.  Already  there 
is  a  great  de.il  of  this  talk  in  the  air.  It  may  be  neces- 
sary to  reduce  wages  in  some  indusHcs  where  men 
hf.ve  been  receiving  special  payment  for  their  services 
during  the  war  period,  but  I  believe  that  we  have  to 
consider  something  more  important  than  a  question 
of  a  few  cents  an  hour  per  man  we  employ.  What 
does  it  matter  whether  you  pay  your  men  45  cents,  or 
50  cents,  or  75  cents,  or  even  a  dollar  an  hour,  if  you 
are  getting  your  money's  worth?  That  is  far  more 
important.  Here  again,  is  our  opportunity.  The  em- 
ployer who  takes  advantage  of  present  conditions  to 
grind  down  his  employees  ia  but  sowing  the  seeds  of 
future  trouble,  and  when  the  pendulum  swings  once 
again  to  the  Labour  side  he  will  reap  the  results  of 
his  short-sighted  policy.  "A  house  divided  against 
itself"  will  surely  fall.     It  is  far  better  for  us  to  co- 
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operate  with  our  employees,  to  show  them  that  we 
are  "playing  fair,"  and  to  have  them  work  with  us. 

Having  studied  the  conditions,  and  planned  to 
meet  them,  what  yet  remains?  I  answer  "Go  to  it! 
You  may  come  to  conventions  such  as  this,  listen  to 
addresses,  have  a  good  time,  and  go  home  again,  but 
it  is  all  wasted  unless  you  are  prepared  to  take  action. 
In  your  present  convention  you  will  doubtless  con- 
sider similar  questions  to  those  on  which  we  prepared 
resolutions  at  our  conference  in  Winnipeg,  viz. :  a 
practical    housing    scheme;     the    resumption    of    de- 


layed public  works ;  and  an  apprenticeship  system.  I 
hope  you  will  place  yourself  on  record  as  in  favor  of 
strong  measures  being  taken  by  the  Government  on 
these  questions.  But  do  not  stop  there.  In  your 
own  business,  organize  to  meet  the  future,  and  pre- 
pare to  fight  your  way  through  the  difficulties  of  the 
present.  Above  all  else,  believe  in  your  work  and  be 
optimistic  as  to  the  future  of  the  construction  industry 
and  its  place  in  our  Nation's  development.  Armed 
with  the  experience  of  the  past,  and  with  a  confident, 
optimistic  spirit,  go  forward! 


Canadian  Manhasset  Cotton  Co.'s  Plant 

at  St.  Hyacinthe,  P.Q. 

American  Company  Establishes  in  Canada  and   Erects  Factory  That  is 
Last  Word  in  Mill  Design  and  Equipment 


DURING  the  past  year  the  Manhasset  Manufac- 
turing Company,  of  Providence,  R.I.,  manu- 
facturers of  high  grade  tire  fabrics,  decided 
to  enter  the  Canadian  field  and  formed  a  Can- 
adian company  under  the  style  of  Canadian 
Manhasset  Cotton  Company,  Limited.  This  company 
has  recently  completed  the  erection  of  a  new  spinning 
mill  and  is  at  present  supplying  its  Canadian  custom- 
ers from  the  Canadian  plant.  A  preliminary  descrip- 
tion of  the  plant  appeared  in  the  Contract  Record  of 
October  20,  1920,  page  1005. 

The  new  plant  is  located  at  the  city  of  St.  Hya- 
cinthe, situated  about  thirty  miles  from  Montreal,  on 
the  Canadian  National  Railway  lines  with  connection 
to  the  Canadian  Pacific  Railway.  This  plant  is  sit- 
uated in  an  area  which  is  becoming  very  popular  on 
account  of  the  abundance  and  stability  of  labor  and 
the  satisfactory  and  reasonable  supply  of  power  avail- 
able. These,  with  the  general  transportation  facilities, 
offer  a  very  great  inducement  to  industrial  enterprises 
generally,  and  particularly  to  companies  whose  head- 
quarters are  in  the  New  England  States— of  whom 
no  less  ,than  twelve  have  located  here  within  the  last 
year.  The  plant  is  situated  close  to  the  St.  Hyacinthe 
railway  station — and  has  a  railroad  siding  running 
the  entire  length  of  the  property. 

The  plant  comprises  a  mill  building,  weave  shed, 
boiler  house  and  fireproof  stair  tower.    The  mill  build- 


ing, which  is  110  ft.  x  200  ft.,  three  stories  and  base- 
ment, was  designed  with  a  view  to  extension  to  a 
total  length  of  500  ft.  This  building  has  a  concrete 
foundation  and  the  upper  walls  are  of  solid  brick. 
The  construction  is  of  first-class  mill  type,  the  floors, 
being  6  in.  in  thickness  and  finished  in  hardwood.  A 
stair  tower,  connecting  all  floors,  projected  out  from 
the  main  building,  and  separated  by  a  fire  wall,  en- 
sures safety  in  an  emergency,  does  not  break  up  any 
floor  space  and  is  a  feature  in  the  building  architec- 
turally. The  lavatories  are  attached  to  the  stair 
tower,  making  their  position  central ;  in  this  way  they 
do  not  interfere  with  the  floor  space,  and  by  being 
grouped  closely  to  the  stair  tower,  allow  the  maxi- 
mum glass  area  to  be  secured. 

The  weave  shed,  which  is  120  ft.  x  310  ft.,  one 
storey  and  basement,  has  a  roof  of  saw-tooth  construc- 
tion in  order  to  supply  sufficient  light  for  weaving 
operations.  This  roof  is  made  up  of  5  in.  x  2  in.  spruce 
on  edge.  The  roof  trusses  and  columns  are  of  steel. 
This  building  has  a  concrete  foundation,  the  upper 
walls  are  of  solid  brick  and  the  floor  is  finished  in 
hardwood.  The  columns  and  floor  beams  in  the  base- 
ment are  of  reinforced  concrete  with  no  exposed  steel 
in  order  that  the  basement  may  be  used  for  cotton 
storage.  The  windows  in  the  saw  tooth  are  double 
glazed  and  every  alternate  section  is  hung  to  swing 
outwards  and  is  controlled  by  a  sash  operator  run- 


The  recently  completed  mil- 
lion dollar  spinning  mill  and 
weave  shed  for  the  Canadian 
Manhasset  Cotton  Co.  at  St. 
Hyacinthe,   P.   Q. 
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ning  the  entire  width  of  the  building.    By  this  method 
good  ventilation  is  secured. 

Boiler  House 

The  boiler  house  is  of  brick  and  concrete,  with  steel 
sash  and  wired  glass,  and  is  equipped  with  two  Goldie 
&  McCulloch  72  in.  x  16  ft.  horizontal  return  tubular 
boilers.  This  building  was  designed  with  a  view  to 
extension,  and,  therefore,  the  building  which  now 
measures  25  ft.  x  50  ft.,  will  later  measure  50  ft.  x  50  ft. 
The  chimney  was  built  by  the  Canadian  Custodis  Co. 

Steel  outer  sash  and  a  removable  wooden  sash  on 
the  inside  for  winter  use  are  provided  throughout  the 
plant,  both  being  equipped  with  good  sized  vents  in 
order  that  good  ventilation  may  be  secured  in  the 
winter  as  well  as  in  the  summer. 

To  insure  even  distribution  of  light  in  the  interior 
of  the  buildings,  all  inside  walls,  ceilings,  columns 
and  beams  are  finished  in  mill  white  paint. 

Mechanical  Equipment 

A  Dunham  vacuum  heating  system  was  installed 
by  the  Garth  Company  of  Montreal.  Small  heating 
units  were  used  in  order  that  the  temperature  can  be 
increased  or  decreased  locally  without  interfering 
with  the  general  temperature  throughout  the  build- 
ings. The  boilers  carry  about  80  lbs.  pressure  and 
small  piping  was  used  to  carry  this  high  pressure 
live  steam  to  convenient  points  in  the  mill.  At  these 
points  reducing  valves  are  installed  which  are  set  at 
1  lb.  pressure.  The  returns  are  all  brought  back  to  a 
receiver  in  the  boiler  house  by  means  of  a  vacuum 
pump — and  all  hot  water  is  discharged  into  the  boilers 
through  a  boiler  feed  pump ;  the  whole  system  insur- 
ing economy  in  coal  consumption. 

The  sanitary  fixtures  in  the  buildings  are  of  the 
latest  approved  factory  pattern,  Mott's  "Atilla"  auto- 
matic closet  combination  being  used.  Everything  in 
the  plumbing  work  was  finished  with  a  view  to  a  com- 
bination of  strength  and  sanitary  efficiency.  To  sup- 
ply hot  water  for  domestic  purposes  a  tank  was  instal- 
led in  the  basement  of  the  weave  shed  and  is  con- 
nected with  a  live  steam  main  to  the  boiler  house  to 
heat  this  water  in  cold  weather.  In  summer  time  this 
water  is  heated  by  a  series  of  electric  heaters.  Both 
the  steam  and  electric  heating  are  under  thermostatic 
control. 

The  buildings  are  equipped  throughout  including 
canopies,  overloading  platforms  with  automatic 
sprinklers.  The  system  is  connected  to  two  separate 
city  mains  with  valve  controls.  In  case  of  emergency 
a  reserve  supply  is  provided  for  by  a  50,000  gallon 
steel  water  tank  erected  on  the  side  at  the  rear  of  the 
mill  building  with  valve  control  house  and  heater 
directly  underneath  water  tank.  The  prevention  of 
freezing  in  zero  weather  of  the  water  in  this  tank  is 
ensured  by  a  direct  supply  of  steam  to  the  heater  from 
the  boiler  house. 

Electrical  Installation 

The  power  is  obtained  from  the  Southern  Can- 
ada Power  Company's  sub-station  about  one  mile  from 
the  plant,  over  two  special  transmission  lines,  one 
being  kept  as  spare.  These  lines  terminate  on  a  pole 
outside  the  building  on  which  are  mounted  the  choke 
coils  and  disconnecting  switches.  The  power  is  then 
taken  to  the  building  underground  by  lead  covered 
cables  drawn  through  metal  conduit  to  an  incoming 
panel  on  switchboard.  The  present  switchboard  was 
designed  to  control  one  set  of  power  transformers — 


using  three  tingle  phase,  250  kw.,  2200/550  v.,  Can- 
adian Crocker  Wheeler  and  3  single  phase  50  kw.; 
2200/110  Canadian  Crocker  Wheeler  transformers  for 
lighting.  Also  six  power  feeders  and  two  lighting 
feeders  to  various  parts  of  the  buildings. 

The  wiring  in  the  buildings  is  all  installed  in  con- 
duit in  the  most  approved  manner,  each  motor  starter 
being  protected  by  a  Square  D  switch  and  overload 
relays.  The  lighting  is  all  controlled  from  safety 
panel  boxes  on  each  floor  and  drop  lights  of  40  watts 
each  arranged  over  every  machine  instead  of  a  gen- 
eral illumination.  Individual  or  small  group  drives 
were  used  throughout  in  order  that  only  a  small  per- 
centage of  the  machines  would  be  stopped  while  mak- 
ing repairs. 

This  mill  is  entirely  electrically  driven-  Leather 
belt  drives,  Canadian  SKF  hangers  and  ball  bear- 
ings, Canadian  Crocker  Wheeler  motors,  Dodge  Mfg. 
Co.  pulleys  and  shafting  were  used  throughout  this 
plant  for  transmission  purposes,  giving  as  a  result,  a 
well-driven  and  easily  operated  spinning  mill,  which 
may  be  classed  with  some  of  the  most  elaborately 
equipped  mills  in  this  country. 

Facilities  for  Handling  Materials 
The  siding  at  the  rear  of  the  buildings  reduces 
the  problem  of  handling  both  the  raw  material  and 
the  finished  product  to  a  minimum.  The  raw  material 
is  unloaded  at  the  receiving  platform  and  conveyed 
down  the  chute  to  the  basement  of  the  weave  shed, 
which  has  been  equipped  as  a  store  until  the  increase 
in  output  warrants  the  erection  of  a  separate  storage 
building.  The  bales  are  then  conveyed  to  the  picker 
room  in  the  mill  building  basement  where  the  bait- 
opener  and  pickers  are  located  in  a  fireproof  compart- 
ment. A  feature  in  the  picker  room  is  the  dust  ducts 
from  the  pickers  which  are  of  concrete  and  are  laid 
under  the  floor  with  manholes  at  suitable  intervals  for 
cleaning  purposes.  These  connect  to  the  duct  cham- 
ber and  dust  tower.  The  remaining  area  of  the  base- 
ment of  the  mill  building  and  the  first  floor  accommo- 
date the  carding  machines,  drawing  frames  and  slub- 
bers. On  the  second  and  third  floors  the  spinning 
frames  and  warpers  are  situated.  A  two-ton  freight 
elevator  encased  in  a  fireproof  shaft  situated  between 
the  weave  shed  and  mill  building  enables  material 
to  be  moved  from  floor  to  floor  expeditiously.  Two- 
thirds  of  the  floor  area  of  the  weave  shed  is  taken  up 
by  the  twisters  and  looms.  The  remaining  area  is  par- 
titioned off  as  a  cloth  room  and  inspection  room,  from 
which  the  finished  article  can  be  shipped  by  way  of 
the  covered  loading  platform — either  by  freight  car 
or  road  transport.  * 

The  general  contractors  for  the  buildings  were  W. 
I.  Bishop,  Limited,  construction  engineers.  Montreal. 
The  plumbing  and  heating  were  executed  by  the  Garth 
Company,  Limited,  Montreal.  The  sprinkler  system 
was  installed  by  the  Grinnell  Company  of  Canada. 
The  Whitall  Electric  Company  were  the  electrical 
contractors.  The  entire  plant  was  designed  and 
erected  under  the  supervision  of  J.  M.  Robertson.  Lim- 
ited, consulting  and  designing  engineers,  Montreal. 


Messrs.  Brown  &  Sons,  tile  and  mosiac  workers. 
have  removed  from  42  Craig  St.  West  to  26  Victoria 
Square,  Montreal. 


The  Montreal  Suburban  Homes.  Inc.,  has  been 
incorporated  with  a  capital  of  $99,000,  to  construct 
houses  and  to  deal  in  building  requisites. 
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The  Technical   and  Practical  Problems  of   the  Clay- Worker 
Were  Discussed  at  the  Nineteenth  Annual  Convention  of  the 

Canadian   Clay  Products   Association 

Oppose   Sale   of   Convict-Made   Brick,    Protest  Against  Eight-Hour  Day 

and  Resist  100  Per  Cent.  Workmen's  Compensation— Material 

Handling  an  Important  Topic  of  Discussion 

THE  Nineteenth  Annual  Convention  of  the  Can-  sociation  of  Canadian  Building  &  Construction  Indus- 

-idian     National     Clay     Products     Association  tries,  then  delivered  an   interesting  address  on     The 

opened    on    Tuesday    morning,    January    25th,  Outlook  in  the  Building  and  Construction  Industries," 

at  the  Carls-Rite  Hotel,  Toronto.     Mr.  C.  A.  a  review   of  which  will  be   found   elsewhere   in   this 

Miller,    chairman  of  the   Entertainment    Committee,  issue. 

read  an  address  of  welcome  to  the  out-of-town  mem-  Tne  mornjng  session  came  to  a  close  with  a  paper 

bers,  to  which  Messrs.  W.  H.  Freeborn,  of  Brantford  by  Mr  j   Edgar  O'Brien,  B.A.Sc,  of  M.  A.  Kennedy, 

and  W.  McCredie,  of  Chatham,  responded.    The  presi-  Lt(j  (  Toronto  agents  for  Godfrey  conveyors,  on  "Sci- 

dent  of  the  association,  Mr.  William  Burgess,  then  entjnc  Handling  of  Loose  Materials." 


read  his  annual  address,  which  touched,  among  other 
things,  on  the  efforts  of  the  association  during  the 
past  year  to  prevent  the  sale  of  prison-made  brick.  In 
this  regard  Mr.  Burgess  said:  "In  view  of  the  low  pro- 
fit margin  on  brick  making,  advances  in  wages  and 
transportation    charges    and   overhead   generally,    all 

possible  business  is  required  to  keep  our  plants,  em-  ial  reference  to  clay  products  plants.    This  paper 

ploying  over  4,000  well-paid  workers,  running  during     wag  followed    b      another    on    "Superiority  of  Clay 
winter  months."     The  convention  decided  to   send  a 
deputation  to  interview  Premier  E.  C.  Drury  on  the 


Second  Session 

The  afternoon  session  commenced  with  a  paper 
hy  Mr.  J.  J.  Mungan,  of  Detroit,  on  "New  Ideas  in 
Pyrometry."  This  paper  gave  a  very  interesting  de- 
scription  of   new   methods   for   measuring   heat,   with 


above  matter,  also  to  register  opposition  to  the  request 
of  labor  for  legislation  to  increase  to  100  per  cent, 
the  compensation  that  may  be  awarded  under  the 
Workmen's  Compensation  Act  and  also  to  protest 
against  a  universal  8-hour  day  for  labor.  In  connec- 
tion with  labor's  demand  for  increased  compensation, 
it  was  pointed  out  that  with  operation  charges  added, 
the  compensation  at  present  amounts  to  virtually  100 
per  cent.,  which,  with  the  suggested  increase,  would 
in  reality  total  110  per  cent.  As  for  the  8-hour  day 
it  is  urged  that  natural  conditions  of  the  clay  indus- 
tries preclude  the  possibility  of  working  8-hour  time 
units,  as  kilns  must  be  kept  burning,  or  their  contents 
be  ruined. 

Election  of  Officers 
The  convention  then  proceeded  with  general  busi- 
ness, reading  of  minutes  of  the  last  annual  meeting, 
reports  of  the  various  committees  and  the  election  of 
officers.  According  to  the  association's  established 
practice  of  promotion  in  office,  last  year's  first  vice- 
president,  Mr.  Ryland  H.  New,  of  the  Hamilton  & 
Toronto  Sewer  Pipe  Company,  of  Hamilton,  becomes 
president  this  year;  Mr.  Millard  F.  Gibson,  second 
vice-president,  succeeds  to  the  position  of  first  vice- 
president;  Mr.  T.  H.  Graham,  last  year's  third  vice- 
president,  becomes  second  vice-president.  Mr.  A. 
Dodds,  of  Mimico,  is  the  new  vice-president,  while 
Mr.    Gordon    C.   Keith   is   retained   as   secretary-trea-     an  address  by  Rev.  (Dr.)  Byron  Stauffer,  of  Toronto, 


Sewer  Pipe"  by  A.  G.  Dalzell,  of  the  Clay  Products 
Agency,  Toronto.  Mr.  Dalzell's  paper  is  printed  else- 
where  in  this  issue. 

Other  papers  read  at  the  afternoon  session  were : 
"Putting  Waste  Heat  to  Work,"  by  George  Cutbush, 
of  the  Don  Valley  Brick  Works,  Toronto;  "Burning 
Fuel  at  Maximum  Efficiency,"  by  A.  M.  Wick 
Toronto ;  Office  and  Factory  Systems,"  by  B.  C.  Car- 
roll, Office  Specialty  Co.,  Toronto,  this  talk  was  il- 
lustrated with  motion  pictures;  and  "Tunnel  Kilns." 
by  Conrad  Dressier,  of  the  American  Dressier  Tunnel 
Kiln  Company,  Cleveland,  and  George  Booth,  Isling- 
ton, Ont. 

The  members  and  their  wives  enjoyed  a  theatre 
party  at  Shea's  Theatre  on  Tuesday  evening. 

Second  Day's  Meeting 

Wednesday  morning's  session  was  given  over  largely 
to  the  reading  of  technical  papers  on  subjects  of  interest 
to  members  of  the  clay  industries.  In  the  afternoon 
the  members  visited  the  Royal  Ontario  Museum  as  the 
guests  of  Dr.  C.  T.  Currelly  and  inspected  the  fine 
collections  of  pottery,  porcelain  and  clay  work  on  ex- 
hibition there. 

The  association's  annual  banquet  was  held  on 
Wednesday  evening  in  the  main  dining  hall  of  the 
Carls-Rite  Hotel.  The  banquet,  at  which  Mr.  Millard 
F.  Gibson  officiated  as  toastmaster,  was  followed  by 


surer. 

All  the  past  presidents  of  the  association  were 
made  members  of  the  executive,  to  which  further 
additions  were  made  by  the  election  of  the  following: 
D.  C.  Merkley  of  Ottawa,  Charles  Wallace  of  Toronto, 
Mr.  Nicholson  of  Toronto  and  Geo.  Price  of  To- 
ronto. Additions  to  the  Education  Committee  are  C. 
B.  Lewis  and  Charles  Wallace.  The  auditors,  Andrew 
Dodds  and  C.  B.  Lewis,  were  re-elected. 

Mr.  J.  Clark  Reilly,  general  secretary  of  the  as- 


on  "'Is  Canada  Worth  While?"  Mr.  Stauffer  in  his 
address,  emphasized  the  importance  of  buying  "Made- 
in-Canada"  goods  as  the  solution  of  the  present  ab- 
normal exchange  condition.  He  said:  "We  must  keep 
on  buying  Canadian  made  goods  until  our  dollar  is 
worth  par  once  more  from  New  York  to  San  Fran- 
cisco." Controller  Maguire,  of  Toronto,  spoke  on  the 
topic  "More  Power  for  the  People  of  Ontario,"  while 
Messrs.  D.  C.  Merkley,  J.  M.  Scott  and  Millard  F. 
Gibson  also  delivered  short  speeches.     Prominent  To- 
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ronto  soloists  rendered  selections  during  the  evening, 
and  the  Misenger  (Toronto  Conservatory)  Orchestra 
supplied  the  music  for  the  dancing  which  followed  the 
banquet. 

Thursday's  Sessions. 

The  delegates  were  the  guests  of  the  Barber- 
( rreene  Company  at  the  Strand  Theatre  on  Thursday 
morning,  where  interesting  films  were  shown  on  up- 
to-date  methods  of  handling  clay,  shale,  clay  products, 
etc.  Following  this  the  members  returned  to  the  Carls- 
Rite  Hotel,  and  were  addressed  on  the  subject,  "Porce- 
lain and  Pottery,"  by  Dr.  C.  T.  Currelly,  Director  of 


the  Royal  Ontario  Museum.     This  talk  concluded  the 
morning  session. 

The  last  session  of  the  convention  was  taken 
up  by  the  reading  of  a  paper  on  "Handling  Clay,  Clay 
Products,  Coal,  Etc.,"  by  C.  F.  England,  of  Mussens, 
Limited,  Toronto;  a  paper  on  "The  Possibilities  of 
Improving  the  Brick  Industry  Through  Organiza- 
tion, Standardization  and  Sales  Promotion,"  by  Ralph 
1 '.  Stoddard,  Cleveland  manager  of  the  Common  brick 
Manufacturers'  Association  of  America,  and  the  an- 
swering of  several  questions  by  Mr.  Millard  F.  Gib- 
son, on  matters  relating  to  the  clay  industry,  submit- 
ted by  delegates  during  the  convention. 


The  Case  for  Vitrified  Clay  Pipe 

Its  Superiorities  Outlined 

With  Its  Long  Endurance  and  Immunity  From  Deterioration  It  Is 
Admirably  Fitted  for  the  Functions  It  Has  to  Perform 

By  A.  G.  Dalzell 
HERE  are  many  materials  used  in  the  construe 


Ttion  of  public  works  and  modern  buildings 
that  are  new,  and  their  true  value  and  per- 
manency have  yet  to  be  appraised.  There  are 
others  whose  qualities  have  been  tested  and  their  en- 
durance proved  by  many  years  of  hard  service. 
Amongst  these  the  products  produced  by  the  burning 
of  clay  stand  high.  Pottery  and  tile  manufactured  by 
the  ancients  and  buried  in  the  ruins  of  dead  cities  have 
been  recovered  in  a  wonderful  state  of  preservation. 
Bricks  have  been  made  and  are  made  that  will  last  as 
long  as  the  hardest  natural  stone.  Roofing  tiles. 
though  much  exposed  to  extremes  of  temperature,  and 
alternately  wet  and  dry,  generally  outlast  the  materials 
they  cover  and  protect;  floor  tiles  withstand  the  tread 
of  countless  thousands  where  marble  will  crumble  to 
dust. 

What  Vitrified  Clay  Has  to  Withstand. 
Another  product  of  clay  used  in  the  construction 
of  our  public  sanitary  systems  and  essential  to  the 
construction  of  almost  every  inhabitable  building,  but 
which  when  put  to  use,  is  buried  out  of  sight  and  often 
forgotten  unless  neglect  or  abuse  bring  it  to  light,  is 
the  humble  but  most  essential  vitrified  clay  pipe.  It 
has  been  said  that  the  success  of  a  sewerage  system 
tan  almost  be  vouched  for  if  the  citizens  are  unaware 
of  its  existence,  and  if  a  vitrified  clay  pipe  sewer  or 
drain  is  properly  installed  and  its  functions  not  abused, 
its  existence  may  well  be  overlooked.  But  because  the 
product  so  admirably  fills  the  function  it  was  designed 
for,  the  work  which  it  is  called  upon  to  do  is  often 
underrated  and  the  want  of  a  proper  appreciation  of 
the  severe  conditions  it  has  to  withstand  has  sometimes 
led  to  the  substitution  of  other  materials. 

Consider  for  a  moment  the  extremes  of  temperature, 
the  attack  of  chemicals,  liquid  and  gaseous,  and  the  im- 
pact of  water  which  a  six-inch  diameter  vitrified  clay 
sewer  pipe  may  have  to  withstand  in  the  service  of  a 
modern  down-town  building.  From  the  basement  of 
such  a  building  there  are  periodic  discharges  of  high 
temperature  water,  and  sometimes  steam  from  boilers 
and  heating  apparatus,  continual  discharges  of  boiling 
hot    greasy    water   from   cafeteria   or  restaurant,   and 


alternating  with  these,  periodic  discharges  of  icy  cold 
water  falling  with  great  impact  from  the  roof.  From 
other  floors  of  the  building  come  chemical  discharges 
from  the  laboratories  of  the  drug  store,  the  offices  of 
doctors  and  dentists,  all  mixed  with  the  sewageofaday 
population  of  five  hundred  to  a  thousand  people.  Day 
after  day,  year  afteryear,  the  vitrified  claypipe  will  stand 
all  these  temperature  stresses,  resist  the  corrosive  effect 
of  chemicals,  the  impact  of  water,  and  also  withstand 
the  action  of  natural  decay  through  being  buried  in  the 
ground  to  which  so  many  materials  quickly  succumb. 
After  years  of  service,  if  removed  and  cleansed,  the 
pipe  may  hardly  be  distinguishable,  except  by  the  ef- 
fects of  jointing,  from  a  pipe  just  out  of  ihe  kiln. 

Other  materials  have  been  used,  and  are  used,  for 
drains  and  sewers,  and  their  use  may  be  justified  under 
certain  circumstances,  but  none  seem  to  have  all  the 
qualities  that  are  inherent  in  the  vitrified  clay  pipe. 

The  first  sewer  system  of  the  city  of  Vancouver, 
B.C.,  extending  over  some  three  and  a  half  miles,  was 
constructed  of  wooden  boxes  set  diagonally  in  the 
trench  and  gave  excellent  service  for  a  time,  but  when 
decay  started  after  ten  years  or  so,  the  consequences 
were  serious  and  the  whole  system  was  replaced  with 
vitrified  pipe  within  twenty  years.  Wood  stave  pipe 
is  sometimes  used  as  a  temporary  expedient,  and  is 
very  useful  and  adaptable  for  temporary  work  in  bad 
ground,  but  the  manufacturers  do  not  claim  that  it  is 
an  efficient  substitute  for  vitrified  clay  pipe. 

Cast  and  wrought  iron  or  steel  pipe  have  been  used, 
and  are  used  for  drainage  purposes  and  have  their  place 
but  when  buried  in  the  ground  their  endurance  de- 
pends very  largely  on  the  protective  coating,  which 
may  easily  be  damaged  The  interior  of  a  metal  pipe, 
even  when  coin  eying  fresh  water,  is  subject  to  incrus- 
tation and  water  mains  have  often  to  be  scraped  to  re- 
store their  carrying  capacity.  Efforts  to  overcome  this 
have  been  made  by  protecting  the  interior  by  some 
method  such  as  galvanizing,  lining  with  pure  lead  or 
enamelling,  but  these  linings  are  very  subject  to  de- 
formation by  temperature  stresses,  to  deterioration  by 
chemical  action,  or  destruction  by  electrolysis. 

All  metal  pipes  are  more  costly  than  vitrified  clay 


110 


THE    CONTRACT    RECORD 


Fel 


>ruary 


pipe,  except  perhaps  in  some  isolated  districts  where 
transportation  is  very  difficult,  so  that  if  substituted- 
for  clay  pipe  it  is  not  on  the  score  of  cheapness,  but 
because  of  some  fancied  superiority  or  special  condi- 
tions. The  substitute  usually  offered  in  place  of  vitri- 
fied clay  pipe  on  the  score  of  cheapness  is  the  cement 
concrete  pipe.  Cement  concrete,  however,  has  its  weak 
points  as  well  as  its  strong  points.  It  is  peculiarly 
subject  to  temperature  stresses,  and  to  expansion  and 
contraction  through  alternate  wetting  and  drying.  The 
right  construction,  and  proper  placing  of  expansion 
joints  in  concrete  structures  is  one  of  the  greatest  dif- 
ficulties the  concrete  designer  has  to  contend  with. 
Cement  concrete  is  also  subject  to  chemical  action  and 
deterioration  by  apparently  weak  reagents.  Mighty 
concrete  structures  have  been  wrecked  by  the  quiet 
action  of  sea  water.  The  massive  foundations  of  many- 
storied  office  buildings  have  crumpled  through  the  cor- 
rosive action  of  natural  salts  contained  in  the  earth. 
The  95-mile  aqueduct  that  conveys  85  million  gallons 
per  day  to  the  citizens  of  Winnipeg,  is  constructed  with 
the  most  careful  grading  of  cement  and  aggregate  of 
possibly  any  similar  structure  in  Canada.  Within  a 
couple  of  years  of  completion  it  has  to  be  protected 
from  the  destructive  action  of  the  surface  water  by 
draining  it  away  from  contact  with  the  cement  through 
vitrified  clay  pipe.  The  water  of  peat  bogs  and  mus- 
keg, of  comparatively  mild  acidity,  has  also  proved 
very  detrimental  to  concrete,  and  the  fermentation  of 
ensilage  speedily  attacks  a  porous  concrete.  Gases 
that  contain  sulphur  and  carbonic  acid,  such  as  sew- 
age gas,  fumes  from  oil  and  illuminating  gas,  smoke 
from  locomotives  and  furnaces,  especially  when  com- 
bined with  moisture  and  a  warm  atmosphere,  are  of- 
ten very  destructive  to  concrete,  though  it  may  take 
five  to  ten  years  to  make  it  apparent.  Nominally  pure 
ground  water  filtering  through  a  porous  or  cracked 
concrete  has  been  proved  to  have  a  disintegrating  effect 
on  concrete,  as  the  line  compounds  in  cement  are  high- 
ly reactive  with  soluble  organic  matter.  From  experi- 
ence gained  after  ten  years'  observation  of  cement  con- 
crete drain  tile  in  the  city  of  Vancouver,  it  has  been 
found  that  disintegration,  and  complete  destruction 
of  cement  tile  occurs  more  rapidly  through  this  agency 
than  through  any  action  of  the  sewage.  Disintegration 
starts  from  the  outside  rather  than  the  inside,  and  pipe 
buried  in  quicksand  or  any  heavy  water  bearing  strata 
is  the  first  to  succumb.  Similar  experiences  have  been 
personally  noted  in  the  cities  of  New  Westminster  and 
Kdmonton. 

Smoothness  Impaired. 

Another  serious  consequence  results  from  the  per- 
colation of  ground  water  into  cement  concrete  tile.  As 
the  water  gradually  dissolves  the  cement,  calcium  oxide 
is  formed,  and  shows  as  the  characteristic  white  chalky 
scale  often  noted  on  damp  concrete  structures  above 
ground.  In  a  sewer  pipe- this  scale  forms  an  incrusta- 
tion which  entraps  sand  floating  in  the  sewer,  and  a 
compound  like  mortar  results  which  seriously  impairs 
the  smoothness  and  the  carrying  capacity  of  the  pipe. 
The  roughness  of  the  surface  of  the  pipe  tends  to  hold 
sewage  back,  facilitating  decomposition  within  the 
sewers  and  the  generation  of  sewer  gas,  which  in  the 
warm  and  moist  atmosphere  of  the  sewer,  is  presented 
to  the  already  weakened  concrete  in  the  most  effective 
manner  to  further  the  progress  of  disintegration  and 
final  destruction. 

From  any  such  defect  the  vitrified  clay  pipe  is  im- 
mune.   Even  a  porous  clay  pipe  admitting  the  passage 


of  ground  water  through  its  walls  has  nothing  in  its 
composition  that  will  combine  with  the  water  to  form 
an  incrustation  or  scale  to  impair  the  smoothness  of 
the  pipe.  If  through  poor  pipe  laying  or  bad  grade, 
sewage  is  decomposed  in  a  vitrified  clay  pipe  sewer,  the 
resulting  gas  has  no  apparent  effect  on  the  pipe. 

Defects  in  vitrified  clay  pipe  drains  or  sewers  are 
seldom  attributable  to  defects  in  the  pipe  itself,  if  the 
right  grade  of  pipe  has  been  selected,  but  are  due  as 
a  rule  to  imperfect  jointing,  or  bad  pipe  laying,  or  ex- 
cessive loading  and  if  as  much  care  was  taken  in  the 
jointing  and  laying  of  clay  pipe  as  is  taken  with  more 
expensive  substitutes,  a  better  and  more  sanitary  sewer 
could  often  be  secured  at  less  cost.  Vitrified  clay  pipe 
drains,  well  jointed,  and  tested  to  a  head  of  water 
equivalent  to  the  maximum  that  they  could  be  sub- 
jected to  in  case  of  accidental  stoppage  of  the  drain, 
when  laid  to  a  true  grade,  on  a  firm  foundation,  and 
properly  protected  from  surface  injury  or  accidental 
displacement  will  make  as  good  a  sewer  as  any  of  the 
more  expensive  metal  substitutes,  and  will  withstand 
natural  decay  and  electrolysis  to  which  the  metals  may 
rapidly  succumb. 

The  10-Year  Liability  Clause 

Further  Comment  on  the  Features  of  the  Quebec 

Civil  Code  Which  Impose  Severe  Restrictions 

on  Architects  and  Contractors 

FURTHER  comments  on  the  ten-year  liability 
clause  as  contained  in  the  Quebec  civil  code 
are  contained  in  the  two  letters  printed  below. 
<  >ne  is  from  a  contractor  and  one  from  an  engi- 
neer, but  both  express  approval  of  the  attitude  of  the 
Contract  Record  on  the  question  under  discussion-and 
recognize  the  general  unfairness  of  the  present  legis- 
lation. In  order  to  add  the  weight  of  these  opinions 
to  those  already  published  in  previous  issues,  the  let- 
ters are  herewith  printed  in  full: — 

England,  January  8,  1921. 
Editor,   Contract  Record: 

Your  letter  of  December  22,  1920,  re  ten-year  liability 
clause,  has  been  forwarded  to  me  from  my  office,  and  I  need 
hardly  say  that  your  action  in  this  matter  is  worthy  of  the 
utmost  support  from  all  fair-minded  and  responsible  ele- 
ments in  Quebec. 

It  should,  undoubtedly,  be  assumed  that  any  responsible 
engineer,  architect  or  contractor  is  ready  to  assume  respon- 
sibility for  his  own  actions  or  his  part  in  a  piece  of  work, 
and,  if  not,  the  law  should  make  him  so,  but  to  make  one 
party  responsible  for  the  acts  of  the  other,  whose  service 
or  work  is  of  a  different  element  or  nature,  and  for  which 
he  does  not  receive  remuneration,  is  an  injustice  which 
should  be  obvious  to  anyone  and  constitutes  a  cloak  for  in- 
competent designers  and  inexperienced  contractors,  who,  in 
many  cases,  are  employed  by  the  owner  either  from  personal 
or  low-price  considerations  and  who  are,  often,  not  known 
by  the  other  parties  to  the  responsibility. 

I  shall  be  very  glad  to  do  anything  in  my  power  to  help 
the  engineering  interests  in  Quebec  in  rectifying  the  present 
unjust  law  in  this  respect. 

Yours  truly, 
C.  R.  Tetley,  A.R.I.B.A.,  Architect, 

Montreal. 


„  ,.  '  Quebec,  January  13th,  1921. 

Editor,  Contract  Record: 

Replying  to  your  favor  of  Dec.  22nd  last,  your  article 
on  the  ten-year  liability  clause  published  in  the  Contract 
Record  absolutely  meets  our  views  on  the  subject. 

We  consider  your  suggestion  of  a  one  year's  guarantee 
after  contract  is  completed,  a  fair  proposition  to  both  the 
owner  and  contractor. 

Yours  truly, 

L.  H.  Peters,  Limited 
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The  Winnipeg  Construction  Conference 

Additions  to  Report  Appearing  in  Last  Issue — Further  Resolutions,  List 
of  Delegates  and  Standard  Contract  Forms 


IN  the  last?  issue  of  the  Contract  Record  the  report 
of  the  Winnipeg-  Conference  of  the  Association  of 
Canadian    Building   and    Construction    Industries 
closed  with   a   number  of   resolutions.      Lack   of 
space   prevented  a   complete  recording  of   these  and, 
therefore,  the  remaining  resolutions,  No.  9  to  20  are 
printed  herewith. 

9.  Efficiency. — Moved  by  Mr.  Carswell,  seconded 
by  Mr.  Fuller,  that  because  we  believe  efficiency  to 
be  of  first  importance,  and  because  eighty  per  cent. 
(80°/o)  of  the  entire  cost  of  production  materials  is 
represented  by  labor  cost:  The  Executive  Commit- 
tee is  instructed  to  circularize  every  member  of  the 
association  along  these  lines,  urging  them  to  dissem- 
inate these  ideas.  Consultation  with  manufacturers  in 
the  industry  is  also  recommended.     Carried. 

10.  Assistant  Secretary. — Moved  by  Mr.  Hooper, 
seconded  by  Mr.  Whitlock,  that  we  urge  the  Execu- 
tive Committee  to  appoint  at  the  earliest  possible  date 
an  assistant  secretary,  to  devote  his  attention  to  the 
interests  of  the  sub-contracors  and  supply-members. 
Carried. 

11.  Fraternal  Greetings. — Moved  by  Mr.  Moyer, 
that  the  secretary  be  instructed  to  send  the  greetings 
of  this  association  to  the  following  sister  organiza- 
ions,  at  their  respective  annual  convention:  — 

National  Federation  of  Construction  Industries; 
National   Building  Employers'  Association ; 
National  Clay  Products  Association  of  Canada ; 
Engineering  Institute  of  Canada ; 
Royal  Architectural  Institute  of  Canada.    Carried. 

12.  Montreal   Association's    Recommendations. — 

Moved  by  Mr.  Church,  seconded  by  Mr.  Grieve',  that 
in  accordance  with  the  request  of  the  Montreal  As- 
sociation, previously  read,  we  ask  the  Executive  Com- 
mittee :  (a)  to  more  clearly  define  the  question  of  dual 
voting  by  members  attending  conferences  as  individ- 
uals and  also  as  representatives  of  a  local  association; 
(b)  also  to  note  and  consider  their  other  requests. 
Carried. 

13.  Amendments  to  the  Constitution  and  By-laws. 
— Moved  by  Mr.  Hazleton,  seconded  by  Mr.  Tweddle, 
that  in  accordance  with  the  notice  of  motion  by  the 
Executive  Committee,  the  conference  approves  the  fol- 
lowing changes  in  the  constitution  and  by-laws  of  this 
association. 

Art.  3  (Sec.  5)  Branches  of  the  Association,  wdien 
organized,  shall  only  adopt  such  by-laws  as  may  be 
in  accord  with  the  charter,  constitution  and  by-laws 
of  this  association. 

Art.  6.  (Sec.  5)  The  National  Council  may,  on  the 
recommendation  of  the  Executive  Committee,  select 
from  the  membership  of  the  association  an  Advisory 
Board.  This  Advisory  Board  shall  assist  the  National 
Council  and  Executive  Committee,  ami  shall  have 
power  to  meet  separately,  or  its  members  may  on  re- 
quest, sit  with  the  Executive  Committee  Or  National 
Council  in  an  advisory  capacity. 

Art.  7.    (^vi.-.  1  )   The  elective  officers,  with  the  ex* 

ception   of   the   honorary   treasurer,   shall    not    hold   the 
same  office  for  more  than  three  years, 


Art.  9.  (Sec.  1)  To  be  added  together  with  one  re- 
presentative elected  by  each  of  the  sections  of  the  as- 
sociation at  the  Annual  General  Conference.  The  Past 
President  shall  be  ex  officio  a  member  of  the  Executive 
Committee  for  the  ensuing  year. 

Art.  14.  Insert  after  "date  of  meeting" — provided 
that  no  such  amendment  shall  be  in  force  or  acted 
upon  until  the  approval  of  the  Secretary  of  State  of 
Canada  has  been  obtained. 

14.  Mechanics'  Lien  Act. — Moved  by  Mr.  Pigott, 

seconded  by  Mr.  Magee,  that  the  Standard  Practices 
Committee  be  requested  to  endeavor  to  get  the  Mech- 
anics' Lien  Acts  in  the  various  provinces  standardiz- 
ed.    Carried. 

15.  Ottawa  Branch  Resolution. — Moved  by  Mr. 
Meagher  that  the  association  endeavor  to  secure  a 
settled  policy  on  standardizing  of  wages  in  localities 
where    similar   conditions    prevail.      Carried. 

16.  Place  of  Next  Conference. — Moved  by  Mr. 
Talbot,  seconded  by  Mr.  Forbes,  that  this  association 
accept  the  invitation  extended  by  the  Hamilton  Associ- 
iation  to  hold  our  conference  in  that  city  next  year. 
Carried. 

Moved  by  •Mr.  Fuller,  seconded  by  Mr.  Carswell, 
that  a  letter  be  sent  the  Quebec  Exchange,  thanking 
them  for  the  courtesy  extended  us,  and  that  while  it 
was  necessary  for  us  to  make  a  different  choice,  we 
hope  we  may  have  an  opportunity  to  consider  an  in- 
vitation from  them  at  another  time.     Carried. 

Moved  by  Mr.  Wilson  that  our  conference  next 
year  extend  over  four  days.  Seconded  by  Mr.  Grieve. 
Carried. 

17.  Thanks  to  the  Press. — The  president  asked 
Mr.  M.  Lindsay,  to  accept  and  extend  the  thanks  of 
the  conference  to  the  daily  press,  and  trade  papers,  in- 
cluding MacLean's  Reports,  Contract  Record,  West- 
ern Canada  Contractor,  and  Canadian  Engineer,  for 
their  assistance  in  getting  before  the  public  the  pro- 
ceedings of  this  conference  and  the  work  of  this  as- 
sociation. Mr.  Lindsay  replied,  thanking  the  confer- 
ence, and  stating  that  as  soon  as  the  Standard  Con- 
tracts had  been  duly  approved,  he  intended  to  have 
them  also  circulated  through  the  medium  of  Specifi- 
cation Data. 

18.  Sub-trade  Section  Resolutions. — Three  reso- 
lutions coming  from  the  Trade  Contractors'  Section  in 
reference  to:  (1)  Larger  Representation  on  Execu- 
tive; (2)  Winnipeg  sub-contract  form's  advan- 
tages; (3)  Protection  of  sub-contractor  financially, 
were  referred  to  the  Executive  Committee  for  consider- 
ation.   ' 

19.  Appreciation  of  Mr.  A.  E.  Godsmark. — Mr. 
Grieve  moved,  seconded  by  Mr.  Forbes,  that  we  ex- 
press our  sincere  appreciation  of  the  untiring  work 
done  by  Mr.  Godsmark.  secretary  of  the  Winnipeg 
Builders'  Exchange,  in  assisting  in  the  conference,  and 
arranging  the  Bonspiel.  Carried.  Mr.  Anglin  con- 
veved  our  sentiments  to  Mr.  Godsmark,  who  respond- 
ed. 

20.  Executive  Committee. — Mr.  W.  Wilson  mov- 
ed, seconded  by  Mr.  Clayton,  that  we  appreciate  the 
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work  done  by  the  Executive  Committee  during  the 
past  year. 

New  Executive  Members 

The  following  members  were  elected  by  their  re- 
spective sections,  as  representatives  for  this  year  on 
the  Executive  Committee,  subject  to  the  approval  of 
the  recent  amendment  by  the  secretary  of  state: 

Gen.  Contractors :  William  Wilson,  Regina. 

Trade  Contractors:  E.  S.  Mattice,  Montreal. 

Supply  Section:  John  Grieve,  Montreal. 

The  conference  adjourned  at  7  p.m. 


Roll   of   Delegates 

GENERAL    CONTRACTORS 
Waterman  Waterluiry  Co.,  Regina. 
W.    P.    Latimer.    Moose    Jaw,    Sask. 
J.   McDiarmid    Co.,    Ltd.,    Winnipi 

('.  U.  McMami^.   Moose  Jaw.  Saskatchewan. 

Foundation   Company,   Limited,   Montreal,  (Jue. 

L.   I.   Lattimer,  Moose  Jaw,  Sask. 

Frost    &    Ingram,    Edmonton,   Alta. 

E.    M.    Nesbitt    Company.    Limited,    Edmonton,    Alta. 

Carter   Halls   Aldinger,    Winnipeg,   Man. 

Claydon   Bros.,   Winnipeg.   Man. 

Fowler    &    Young,    Winnipeg,    Man. 

Thos.    Sharp,    Winnipeg,    Man, 


The  Officers  of  the  A.C.B.C.I. 

for  the  year 
1921 


J.   M.   Pigott,    Honorary  Treasurer. 


J.   P.  Anglin,   President. 


President 
J.  P.  Anglin,  Montreal. 

Vice-President 

J.  B.  Carswell,  Toronto. 

Jas.  Mackie,  Winnipeg. 

Hon.  Secretary 

Geo.  H.  Whitlock,  Moose 

Jaw. 

Hon.  Treasurer 

Jos.  M.  Pigott,  Hamilton, 

Executive 

Wm.    Wilson,    Regina. 

E.  S.  Mattice,  Montreal. 

Jno.  Grieve,  Montreal. 

Executive  Secretary 

J.   Clark  Reilly,   Ottawa. 


Jas.     Mackie.    2nd    Vice-President. 


J.    C.    Reilly,    Executive    Secretary. 
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J.   B.   Duncan,   Norwood,   Man. 
\.   J,    Bonnett   &   Bros.,    Winnipeg,    Man. 
11.    Edwards,    Winnipeg,    Man. 
Smith    Bros.    &   Wilson,    Regina,    Sask. 
S.   1'ritchard,   Moose  Jaw.   Sask. 
K.   (  i.   Wilson   iV  Sons,   London,  Out. 
H.    Ayman,    London,    Out. 
P.   W.    Graham,    Moose  Jaw,   Sask. 
John   East  Co.,   Ltd.,   Fort   Francis,  Out. 
John   V.   Gray  Construction   Company,   Toronto,   Out. 
A    W  .   Wells,  Moose  Jaw,  Sask. 
Poole   Construction   Company,   Regina,   Sask. 
Hazelton   &  Walin,  Winnipeg,  Man. 
A.  E.  Hamilton,  Moose  Jaw,  Sask. 
I'.ird    &   Woodhall,    Moose   Jaw,    Sask. 
W.  J.  Jones,    Moose  Jaw,   Sask. 
Anglin    Norcross,    Ltd.,    Montreal,    Que. 
Wilson   &  Wilson,   Regina,    Sask. 
Eraser    &    McDonald,    Winnipeg,    Man. 
11.    W.    Dancy   &   Sons,   Toronto,    Out. 
A.  W.  Cassidy  &  Company,  Saskatoon,  Sask. 
J.    l'riel.    Saskatoon,    Sask. 
1!.   Pattison,  Winnipeg,   Man. 
Quebec    Builders'    Exchange,    Quebec,    Que. 
11.  E.  Forbes,  Moose  Jaw,  Saask. 

Sutherland    Construction    Company,   Winnipeg,    Man. 
W.    F.   Sparling   Company,   Limited,   Toronto,   Ont. 
Canadian  Engineering  &  Construction  Co.,  Hamilton,  Ont. 
John   Putherbough,   London,   Ont. 
Miners  &  Ball,  Limited,  Saskatoon,  Sask. 
J.  A.  Tweedle,  Calgary,  Alta. 
Church   Ross  Co.,   Montreal,   Que. 
Pigott-Healy    Construction    Co.,    Hamilton,    Ont. 
Ross-Meagher  Co.,  Ottawa,   Ont. 
tar. swell    Construction    Company,    Toronto,    Ont. 
Calgary  General  Construction  Association,  Calgary,  Alta. 


SUB-CONTRACTORS 
Western    Retail    Lumbermen's    Association,    Winnipeg. 
J.    S.    Hooper,    Winnipeg. 
Alex.  Young,   Limited;   Regina,  Sask. 
Geo.  E.   Goodman,  Regina,   Sask. 
Esplay   Electric   Company,   Regina,   Sask. 
Vulcan  Iron  Works,   Winnipeg. 
Manitoba   Bridge   &   Iron   Works,   Winnipeg. 
Taylor    Painting   &   Decorating    Company,    Winnipeg. 
Whiteford    Bros.,    Limited,    Regina,    Sask. 
C.   A.    P.   Turner,    Winnipeg. 
Dominion    Bridge   &   Steel,   Montreal,   Que. 
Canadian    Metal    Window    Co.,    Winnipeg. 
Winnipeg   Marble   &  Tile,    Limited,   Winnipeg. 
Sun    Electric   Company,  Regina,  Sask. 
Moose  Jaw   Heating   &   Plumbing,   Moose  Jaw,   Sask. 
Crane,   Limited,   Winnipeg. 
H.  Hilton  &  Sons.  Winnipeg. 
Allen   &   Grant,  St.   Boniface,   Man. 
las.    Mackie   Company,   Limited.   Winnipeg. 
Regina   Marble  &   Tile,    Limited,   Regina,   Sask. 
McDonald   Wilson    Limited,   Winnipeg. 
W.   R.  Talbot,   Regina.   Sask. 

Regina    Plumbing    &    Heating    Company,    Regina,    Sask. 
Potts  &  Smith,  Regina,  Sask. 
Winnipeg    Engineering    Company,    Winnipeg. 
Vulcan    Asphalt    &   Supply  Company,    Winnipeg. 
J.   Davidson,   Winnipeg,    Man. 
R.    Crawford,    Winnipeg. 
Keller   &   Whitfield,   Winnipeg. 
August   Gillis   &  Son,  Winnipeg. 
Western    Plaster   Company.    Winnipeg, 
las.   Ballantyne   Co.,   Winnip 
Tyndall    Quarries   Company,    Winnipeg. 
Metal  Shingle  &  Roofing,  Winnipeg. 
Dowes  Sash  &  Door  Company,  St.  Boniface,  Man. 
United   Electric,   Ltd.,   Regina,   Sask. 
Western  Stone  Company,  St.  Boniface,  Man. 


Sask. 


SUPPLY  SECTION 

II.   A.   Knight,   Regina.  Sask.   (Gravel  and  sand.) 
Dennis  W  ire  &  Iron  Works.  Ltd..   London.  Ont. 
Consolidated    Plate    Glass    Co..    Ltd.,    Winnipeg.    Man. 
Alberta   Clay   &   Products   Co.,   Ltd..    Medicine   Hat.  Alta. 
Dominion   Fuel  &  Coil  to.  &    Builders  Supplies,  Regina 


Winnipeg  Supply  &   Fuel   Co.,   Ltd.,   Winnipeg,   Man. 

Gurney    North-west    Foundry    Co.,    Winnipeg,    Man. 

Canadian  Westinghousc  Co.,  Winnipeg,  Man.  (Electrical 
supplies.) 

<  anadian   Engineer,  Toronto,   Ont. 

Walter  Belyea  &  Co.,  Winnipeg,  Man.  (Builders'  supplies.; 

Pedlar   People,   Ltd..   Winnipeg,  Man.   (Metal  laths.) 

Empire  Sash  &  Door  Co.,  Ltd.,  Winnipeg,  Man., 
(  Lumber.) 

Osier,  Hammond  &  Nanton,  Winnipeg,  Man.  (Bonding 
Company.) 

McCallum  Hill  Co.,  Ltd.,  Regina,  Sask.  (Bond  and  liabil- 
ity insurance.) 

Mussens  Ltd.,  Winnipeg,  Man.  (Construction  and  sup- 
plies, i 

H.  B.  Hannigton,  Brandon,   Man.  (Lumber.) 

J.  &  J.  Taylor,  Toronto,  Ont.   (Safe  manufacturers.) 

Western  Steel  Products,  Ltd.,  Winnipeg,  Man.  (Sheet 
metal.) 

Braid  &  McCurdy  Ltd.,  Winnipeg,  Man.  (Builders' 
supplies.) 

Radford  Wright  Co.,  Ltd.,  Winnipeg,  Man.  (Sash  and 
door.) 

Alsip    Brick.  &   Tile    Co..    Ltd.,    Winnipeg,    Man. 

Dominion  Paint  &  Varnish  Co.,   Ltd.,  Montreal,  Que. 

Whittock  &  Marlatt,  Moose  Jaw,  Sask.  (Builders' 
supplies.) 

Specification  Data,  Ltd.,  Toronto,  Ont.  (Trade  publi- 
cations.) 

Port   Hope   Sanitary  M'f'g.  Co..   Ltd.,  Toronto,  Ont. 

Burlington   Steel   Co.,    Ltd.,   Hamilton,    Ont. 

Yale  &  Tawn   M'f'g.  Co.,   Ltd..    Winnipeg,   Man. 

Security   Lumber  Co.,   Ltd.,   Regina,   Sask. 

Brick   M'f'g.   &  Supply   Co.,-  Ltd.,   LondQn.   Ont. 

Canadian  Fairbanks  Morse  Co.,  Ltd.,  Winnipeg,  Man. 
(Supplies.) 

Dominion  Radiator  Co.  Ltd.,  Toronto  &  Winnipeg.  Man. 

MacKenzie  Supply   Co.,   Ltd..   Regina,  Sask. 

Vulcan   Asphalt   &   Supply    Co.,    Ltd.,    Winnipeg.    Man. 

Johns-Manville  Co.,  Ltd.,  Winnipeg,  Man.  (Asbestos  & 
supplies.) 

MacLean   Daily   Reports,    Winnipeg. 

M.   T.   Cantell,   Western   Canada   Contractor,    Winnipeg. 

E.  H.  Chapman,  Contract  Record,  Toronto,  Ont.,  and 
Winnipeg,  Man. 


Surveyors  of  Montreal  District  Have    First 
Annual  Banquet 

At  the  first  annual  dinner  of  the  Surveyors  of  the 
Montreal  District,  held  on  Jan.  19th,  a  committee  was 
formed  which  will  consider  the  question  of  holding 
monthly  dinners  to  be  followed  by  a  conference  by  one 
of  the  members.  The  committee  is  as  follows:'  Mr. 
Thomas  Kirk,  president;  Mr.  E.  Vanier,  vice-presi- 
dent; Mr.  D.  Laperriere,  secretary;  and  Messrs.  Irwin. 
Barclay  and  A.  Hurtubise. 

Amongst  those  present  were:  Senator  T.  I-:.  B. 
Casgrain,  Messrs.  F.  C.  Laberge.  A.  Vincent.  6.  Beau- 
doin,  P.  Beique.  F.  Ruel,  J.  O'Sullivan.  V.  Charton, 
Bourassa,  Lachancc,  Bregenf,  Meunier,  Ouimet,  Yali- 
'quette,  and  Gill. 


Redcliffe  Pressed  Brick  Co..   Ltd.,   Redcliffc,  Alta. 
Peart    Bros.   Hardware   Co.,    Ltd..    Regina,   Sask. 


At  the  annual  meeting  of  the  Montreal  Civic  Im- 
provement League,  held  on  January  14.  it  was  decided 
to  ask  the  city  authorities  to  prepare  a  plan  of  the 
underground  conduits,  sewers  and  pipes.  It  was  stated 
that  only  partial  plans  were  in  existence  and  that 
heavy  expenditure  was  incurred  owing  to  the  want  of 
definite  information  as  to  the  sewers,  etc.  At  the  same 
meeting  Mr.  John  Quinlan  was  appointed  on  the  ad- 
visory committee.  Mr.  J.  Rawson  Gardiner  was 
elected  chairman  of  the  committee  dealing  with  archi- 
tectural questions:  Mr.  J.  Ewing,  chairman  of  the 
city  planning  committee;  Mr.  F.  G.  Todd,  chairman  of 
the  suburban  development  committee;  and  Mr.  J.  F. 
Anglin.  chairman  of  the  transportation  committee. 
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Standard  Contract  Forms 

Lump-Sum  and  Cost-Plus  Types 

Final   Forms   of  Agreement  as  Adopted   at  the  Winnipeg 
Conference  of  the  A.G.B.G.I. 


LUMP  SUM  CONTRACT 

This  agreement  made  the day  of . .  . .  •■ 

in  the  year  nineteen  hundred  and by  and  between 

hereinafter  called  the  contractor,  and 

hereinafter    called    the    owner, 

Witnesseth  that  the  contractor  and  the  owner  for  the 
considerations  hereinafter  named  agree  as  follows: 

Articlel.  The  contractor  agrees  to  provide  all  the  ma- 
terials and  to  perform  all  the  work  shown  on  the  drawings 
and  described  in  the  specifications  entitled  (here  insert  the 
caption  descriptive  of  the  work  as  used  in  the  proposal, 
general  conditions,  specifications,  and  upon  the  drawings.) 

Prepared   by    .■  •  •  •  •  •  •  •  • ••■ 

acting  as,  and  in  these  contract  documents  entitled  the  archi- 
tect, and  to  do  everything  required  by  the  general  conditions 
of  the  contract,  the  specifications  and  the  drawings. 

Article  2.     The   contractor  agrees  that  the   work  under 

this  contract  shall  be  substantially  completed ••;••• 

(here  insert  the  date  or  dates  of  completion,  and  stipulations 
as  to  liquidated  damages  and  bonus,  if  any). 


Article  3.     The  owner  agrees   to   pay  the   contractor  in 

current  funds  for  the  performance  of  the  contract 

($ , )  subject  to  additions  and  deductions  as  pro- 
vided in  the  general  conditions  of  the  contract  and  to  make 
payments  on  account  thereof  as  provided  therein,  as  follows: 

On  or  about  the day  of  each  month 

per  cent,  of  the  value,  proportionate  to  the  amount  of  the 
contract,  of  labor  and  materials  incorporated  in  the  work  or 

delivered  at   the   site up   to   the   first 

day  of  that  month  as  estimated  by  the  contractor  and  ap- 
proved by  the  architect,  less  the  aggregate  of  previous  pay- 
ments; on  substantial  completion  of  the  entire  work,  the 
balance  due  under  this  contract  less  the  value  of  any  un- 
finished work,  a  sum  sufficient  to  increase  the  total  payments 

to per  cent  of  the  contract  price,  and 

days  thereafter,  provided  the  work  be  fully  completed  and 
the  contract  fully  performed,  the  balance  due  under  the 
contract. 

Article  4.  The  contractor  and  the  owner  agree  that  the 
general  conditions  of  the  contract,  the  specifications  and  the 
drawings,  together  with  this  agreement,  form  the  contract 
when  identified  by  the  signature  of  the  parties  hereto,  and 
that  they  are  as  fully  a  part  of  the  contract,  as  if  hereto 
attached  or  herein  repeated;  and  that  the  following  is  an 
exact  enumeration  of  the  specifications  and  drawings  : 
«  . .  . .  . 

The  contractor  and  the  owner  for  themselves,  their  suc- 
cessors, executors,  administrators  and  assigns,  hereby  agree 
to  the  full  performance  of  the  covenants  herein  contained. 

In  witness  whereof  they  have  executed  this  agreement, 
the  day  and  year  first  above  written. 
&       ♦       ♦ 
COST-PLUS  CONTRACT 

This  agreement  made  the day  of 

in  the  year  nineteen  hundred  and by  and  between 

hereinafter    called    the    contractor,    and 

hereinafter  called  the  owner. 

Witnesseth    that    whereas    the    owner    intends    to    erect 

Now,  therefore,  the  contractor  and  the  owner,  for  the 
considerations  hereinafter  named,  agree  as  follows: 

Article  1.     The  Work  to  be  Done  and  the  Documents 
Forming   the   Contract 

The  contractor  agrees  to  provide  all  the  labor  and  ma- 
terials and  to  do  all  things  necessary  for  the  proper  con- 
struction and  completion  of  the  work  shown  and  described 


on    drawings    bearing    the    title and    numbered 

and    in    specifications    bearing    the    same    title, 

the  pages  of  which  are  numbered The  said  draw- 
ings and   specifications   and    the   general   conditions    of    the 

contract  consisting  of  articles  numbered  one  to 

together  with  this  agreement,  constitute  the  contract;  the 
drawings,  specifications  and  general  conditions  being  as  fully 
a  part  thereof  and  hereof  as  if  hereto  attached  or  herein  re- 
peated. If  anything  in  the  said  general  conditions  is  incon- 
sistent with  this  agreement,   the  agreement  shall   govern. 

The  said  documents  have  been  prepared  by 

therein  and  hereinafter  called  the  architect. 

Article  2.     Changes  in  the  Work 

The  owner,  through  the  architect,  may  from  time  to 
time,  by  written  instructions  or  drawings  issued  to  the  con- 
tractor, make  changes  in  the  above-named  drawings  and 
specifications,  issue  additional  instructions,  require  additional 
work  or  direct  the  omission  of  work  previously  ordered,  and 
the  provisions  of  this  contract  shall  apply  to  all  such  changes, 
modifications  and  additions  with  the  same  effect  as  if  they 
were  embodied  in  the  original  drawings  and  specifications. 
Since  the  cost  of  all  such  changes  is  to  merge  in  the  final 
cost  of  the  work,  articles  24  and  25  of  the  general  conditions 
of  the  contract  are  annulled,  unless  elsewhere  especially 
made  applicable. 

Article  3.     The  Contractor's   Duties  and   Status. 

The  contractor,  acting  as  the  agent  of  the  owner,  recog- 
nizes the  relations  of  trust  and  confidence  established  be- 
tween him  and  the  owner  by  this  agreement.  He  covenants 
with  the  owner  to  furnish  his  best  skill  and  judgment  and  to 
co-operate  with  the  architect  in  forwarding  the  interests  of 
the  owner.  He  agrees  to  furnish  efficient  business  adminis- 
tration and  superintendence  and  to  use  every  effort  to  keep 
upon  the  work  at  all  times  an  adequate  supply  of  workmen 
and  materials,  and  to  secure  its  execution  in  the  best  and 
soundest  way  and  in  the  most  expeditious  and  economical 
manner  consistent   with   the  interests  of  the  owner. 

Article  4.     Fee  For  Services. 
In  consideration  of  the  performance  of  the  contract,  the 
owner   agrees    to   pay   the    contractor,   in    current    funds,    as 
compensation  for  his  services  hereunder  (fill  in  fixed  fee  or 

percentage  of  cost  to  be  paid  the  contractor) 

which  shall  be  paid  as  follows 

Article  5.     Costs  to  be   Reimbursed. 

The  owner  agrees  to  reimburse  the  contractor  in  current 
funds  all  costs  necessarily  incurred  for  the  proper  prosecu- 
tion of  the  work  and  paid  directly  by  the  contractor,  such 
costs  to  include  the  following  items,  and  to  be  at  rates  not 
higher  than  the  standard  paid  in  the  locality  of  the  work 
except  with  prior  consent  of  the  owner: 

(a)  All  labor  directly  on  the  contractor's  pay  roll. 

(b)  Salaries  of  contractor's  employees  stationed  at  the 
field  office  in  whatever  capacity  employed.  Employees  en- 
gaged, at  shops  or  on  the  road,  in  expediting  the  production 
or  transportation  of  materials,  shall  be  considered  as  station- 
ed at  the  field  office  and  their  salaries  paid  for  such  part  of 
their  time  as  is  employed  on  this  work. 

(c)  The  proportion  of  transportation,  travelling  and 
hotel  expenses  of  the  contractor  or  of  his  officers  or  em- 
ployees incurred  in  discharge  of  duties  connected  with  this 
work. 

(d)  All  expenses  incurred  for  transportation  to  and 
from  the  work  of  the  force  required  for  its  prosecution. 

(e)  Permit  fees,  royalties,  damages  for  infringement  of 
patents,  and  costs  of  defending  suits  therefor  and  for  de- 
posits lost  for  causes  other  than  the  contractor's  negligence. 

(f)  Losses  and  expenses,  not  compensated  by  insurance 
or  otherwise,  sustained  by  the  contractor  in  connection  with 
the  work,  provided  they  have  resulted  from  causes  other 
than  the  fault  or  neglect  of  the  contractor.  Such  losses 
shall  include  settlements  made  with  the  written  consent  and 
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approval  of  the  owner.  No  such  losses  and  expenses  shall 
be  included  in  the  cost  of  the  work  for  the  purpose  of  deter- 
mining- the  contractor's  fee,  but,  if  after  a  loss  from  fire, 
flood  or  similar  cause  not  due  to  the  fault  or  neglect  of  the 
contractor,  he  be  put  in  charge  of  reconstruction,  he  shall  be 
paid  for  his  services  a  fee  proportionate  to  that  named  in 
article  4  hereof. 

(g)  Minor  expenses,  such  as  telegrams,  telephone  ser- 
vice, expressage,  and  similar  petty  cash  items. 

(h)  Cost  of  hand  tools,  not  owned  by  the  workmen, 
canvas  tarpaulins  and  supplies  consumed  in  the  prosecution 
of  the  work,  and  depreciation  on  such  tools,  canvas  and  tar- 
paulins used  but  not  consumed  and  which  shall  remain  the 
property  of  the  contractor. 

(i)  All  moneys  paid  by  the  contractor  under  any  work- 
men's  compensation   for   injuries,  act. 

Article  6.     Costs  Not  to  Be  Reimbursed. 

Reimbursement  of  expenses  to  the  contractor  shall  not 
include  any  of  the  following: 

(a)  Salary  of  the  contractor,  if  an  individual,  or  salary 
of  any  member  of  the  contractor,  if  a  firm,  or  salary  of  any 
officer  of  the  contractor,  if  a  corporation. 

(b)  Salary  of  any  person  employed,  during  the  execu- 
tion of  the  work,  in  the  main  office  or  in  any  regularly  estab- 
lished branch  office  of  the  contractor. 

(c)  Overhead  or  general  expenses  of  any  kind,  except 
as  these  may  be  expressly  included  in  article  5. 

(d)  Interest  on  capital  employed  either  in  plant  or  in 
expenditures  on  the  work  except  as  may  be  expressly  in- 
cluded in  article  5. 

Article  7.     Costs  to  Be  Paid  Direct  By  the  Owner. 
Tn  addition  to  items  of  cost  noted  in  article  5  for  which 
the  owner  reimburses  the  contractor,  the  owner  shall  pay  all 
costs  as  follows: 

(a)  Materials  and  transportation  thereof  reauircd  for 
the  proper  execution  of  the  work,  which  shall  include  all 
temnorary  structures  and  their  maintenance;  all  such  costs 
to  be  at  rates  not  higher  than  the  standard  paid  in  the  lo- 
cality of  the  work  excent  w;th  prior  consent  of  the  owner. 

(b)  The  amounts  of  all  separate  contracts. 

(c)  Premiums  on  all  bonds  and  insurance  policies  ca'led 
for  under  articles  19,  20,  21  and  22  of  the  general  conditions 
of  the  contract. 

(d)  Rentals  of  all  construction  plant  or  parts  thereof, 
whether  rented  from  the  contractor  or  others,  in  accordance 
with  rental  agreements  approved  by  the  architect.  Transpor- 
tation of  said  construction  plant,  costs  of  loading  and  un- 
loading cost  of  installation,  dismantling  and  removal  thereof 
and  minor  renairs  and  replacements  d"e  to  ord'"arv  wear 
and  tear  during  its  use  on  the  work, — all  in  accordance  with 
the  terms  of  the  said  rental  agreements.  All  plant  supplied 
shall  be  in  good  running  order. 

Article  8.     Discounts,  Rebates,  Refunds. 

All  discounts,  rebates  and  refunds,  and  all  returns  from 
sale  of  surplus  materials,  enuinment,  etc..  shall  accrue  to  the 
owner,  and  the  contractor  shall  make  provisions  so  that  they 
can  be  secured. 

Article  9.     Deleted. 
Article  10.     Separate  Contracts. 

All  portions  of  the  work  that  the  contractor's  organiz- 
ation has  not  been  accustomed  to  perform  or  that  the  owner 
mav  direct,  shall  he  executed  under  senarate  contracts  let 
bv  the  owner  direct.  Tn  such  cases  either  the  contractor  shall 
ask  for  bids  from  contractors  approved  bv  the  architect  and 
shall  deliver  such  bids  to  him.  or  the  architect  shall  nmcure 
such  bids  himself,  and  in  either  case  the  architect  shall  deter- 
mine, with  the  advice  of  the  contractor  and  subiect  to  the 
anproval  of  the  owner,  the  award  and  amount  of  the  accepted 
bid.  The  owner  shall  contract  for  such  work  direct  with 
such  approved  bidders  in  accordance  with  the  terms  of  this 
agreement  and  the  general  conditions  of  the  contract,  which 
conditions  shall,  for  the  purpose  of  such  contracts,  stand  as 
printed  or  written  and  not  be  subject  to  the  modifications 
set  forth  therein. 

All  such  separate  contracts  shall  provide  that  the  con- 
tractor, being  fully  responsible  for  the  general  management 
of  the  building  operation,  shall  have  full  directing  authority 
over  the  execution  of  the  separate  contract?. 

The  separate  contractors   shall   not  only  co-onerate  with 
each  other,  as  provided  in  article  30  of  the  general  condit 
of  the  contract,  but  thev   shall   conform    to   all   direction 
the  contractor  in  regard  to  the  progress  of  the  work. 
Article   11.     Title  to  the  Work 

The  title  of  all  work  completed   and   in   course   of   con- 


struction and  of  all  materials  on  account  of  which  any  pay- 
ment has  been  made,  and  materials  to  be  paid  for  under 
article  7,  shall  be  in  the  owner. 

Article  12.  Accounting,  Inspection,  Audit. 
The  contractor  shall  check  all  material  and  labor  enter- 
ing into  the  work  and  shall  keep  such  full  and  detailed  ac- 
counts as  may  be  necessary  to  proper  financial  management 
under  this  agreement  and  the  system  shall  be  such  as  is  sat- 
isfactory to  the  architect  or  to  an  auditor  appointed  by  the 
owner.  The  architect,  the  auditor  and  their  timekeepers  and 
clerks  shall  be  afforded  access  to  the  work  and  to  all  the 
contractor's  books,  records,  correspondence,  instructions, 
drawings,  receipts,  vouchers,  memoranda,  etc.,  relating  to 
this  contract,  and  the  contractor  shall  preserve  all  such  re- 
cords for  a  period  of  two  years  after  the  final  payment  here- 
under. 

Article  13.     Applications  for  Payment. 

The  contractor  shall  deliver  to  the  architect  every  fort- 
night a  statement,  sworn  to  if  required,  showing  in  detail 
and  as  completely  as  possible  all  moneys  paid  out  by  him 
on  account  of  the  cost  of  the  work  during  the  previous  fort- 
night for  which  he  is  to  be  reimbursed  under  article  5  here- 
of, with  original  pay  rolls  for  labor,  checked  and  approved 
by  a  person  satisfactory  to  the  architect,  and  all  receipted 
bills. 

He  shall  at  the  same  time  submit  to  the  architect  a  com- 
plete statement  of  all  moneys  properly  due  for  materials  or 
on  account  of  separate  contracts,  or  on  account  of  his  fee,  or 
otherwise,  which  are  to  be  paid  direct  by  the  owner  under 
article  7  hereof. 

The  provisions  of  this  article  supersede  those  of  Art. 
2G  of  the  general  conditions  of  the  contract. 

Article  14.     Certificates  of  Payment. 

The  architect  shall  check  the  contractor's  statements  of 
monies  due,  called  for  in  article  13,  and  shall  promptly  issue 
certificates  to  the  owner  for  all  such  as  he  approves  which 
certificates  shall  be  payable  on  issuance. 

The  provis'ons  of  this  article  supersede  the  first  para- 
graph of  article  27  of  the  general  conditions  of  the  contract. 

Article  15.  Disbursements. 
Should  the  contractor  neglect  or  refuse  to  pay,  within 
live  days  after  it  falls  due.  any  bill  legitimately  incurred  by 
him  hereunder  (and  for  which  he  is  to  be  reimbursed  under 
article  5)  the  owner,  after  giving  the  contractor  twenty-four 
hours'  written  notice  of  his  intention  so  to  do,  shall  have  the 
right  to  pay  such  bill  directly,  in  which  event  such  payment 
shall  not,  for  the  purpose  either  or  reimbursement  or  of  cal- 
culating the  contractor's  fee,  be  included  in  the  cost  of  the 
work. 

Article  16.     Termination  of  Contract. 

(The  provisions  of  this  article  supersede  all  of  article 
36  of  the  general   conditions   of  the   contract). 

If  the  owner  should  terminate  the  contract  under  article 
36  of  the  general  conditions  of  the  contract,  he  shall  reim- 
burse the  contractor  for  the  balance  of  all  payments  made 
by  him  under  article  5,  plus  a  fee  computed  upon  the  cost  of 
the  work  to  date  at  the  rate  of  percentage  named  in  article 
4  hereof,  or  if  the  contractor's  fee  be  stated  as  a  fixed  sum, 
the  owner  shall  pay  the  contractor  such  an  amount  as  will 
increase  the  payments  on  account  of  his  fee  to  a  sum  which 
hears  the  same  ratio  to  the  said  fixed  sum  as  the  cost  of  the 
work  at  the  time  of  termination  bears  to  a  reasonable  esti- 
mated cost  of  the  work  completed,  and  the  owner  shall  also 
pay  to  the  contractor  fair  compensation,  either  by  purchase 
or  rental,  at  the  election  of  the  owner,  for  any  equipment 
retained.  In  case  of  such  termination  of  the  contract,  the 
owner  shall  further  assume  and  become  liable  for  all  obli- 
gations, commitments  and  unliquidated  claims  that  the  con- 
tractor may  have  theretofore,  in  good  faith,  undertaken  or 
incurred  in  connection  with  the  said  work  and  the  con- 
tractor shall,  as  a  condition  of  receiving  the  payments  men- 
tioned in  this  article,  execute  and  deliver  all  such  papers  and 
take  such  steps,  including  the  legal  assignment  of  his  con- 
tractual rights,  as  the  owner  may  require  for  the  purpose  of 
fully  vesting  in  him  the  rights  and  benefits  of  the  contractor 
under  such  obligations  of  commitments. 

The  contractor  and  the  owner  for  themselves,  their  suc- 
cessors, executors,  administrators  and  assigns  hereby  agree 
to  i he  full  performance  of  the  covenants  herein  contained. 

Tn  witness  whereof  they  have  executed  this  agreement 
the  day  and  year  first  above  written. 


116 


THE    CONTRACT    RECORD 


February  2,  1931 


The  A  dvantages  of  Gost-Plus  Contracts 

A  Paper  Read  at  the  Annual  General   and    Professional 
Meeting  of  the  Engineering  Institute  of  Canada  at  Toronto 

By  J.  C.  Keith,  B.A.Sc. 

it  has  disadvantages,  but  in  this  respect  it  does  not 
suffer  in  comparison  with  the  unit  price  contract. 
Each  has  its  virtues  and  they  must  all  have  due  consid- 
eration. Arguments  for  and  against  the  cost  plus  sys- 
tems may  be  briefly  summarized: 

Advantages  and  Disadvantages. 


GOST-plus  contracts  as  here  discussed,  embrace 
only     those     on     cost-plus-a-sliding-scale-fee. 
They  are  not  new,  but  unusual  circumstances 
through  which  we  have  just  passed  and  which 
still  prevail,  rendered  them  desirable  if  not  absolutely 
necessary.    They  are  largely  the  child  of  unsettled  con- 
ditions, both  as  to  materials  and  labor,  which  have  ob- 
tained during  the  past  five  years.     More  particularly 
was  this  true  near  large  industrial  centres  where  labor, 
both   skilled   and   unskilled,   was   at   a   premium,   and 
where   the  labor  turnover  on   works   both   large  and 
small,  was  very  high.    This  fact  coupled  with  uncertain 
deliveries  due  to  underproduction  and  uncertain  trans- 
portation increased  the  contractor's  hazard  to  such  an 
extent  that  the  execution  of  any  contract  as  expected 
was  largely  subject  to  forces  over  which  he  had  no  con- 
trol.   There  were  two  alternatives,  one,  that  he  should 
protect   himself  by  an  unreasonably   high   bid   which 
would  be  unfair  to  the  owner  should  anticipated  possi- 
bilities not  materialize,  the  other,  that  some  form  of 
agreement   be   entered   into   by   which   the   contractor 
would  be  assured  a  fair  return  for  his  organizing  and 
supervising  ability  and  which  in  addition,  would  make 
him  a  profit  sharing  partner  in  every  dollar  he  saved 
his  client. 
Some  Essential  is  Lacking  in  Lump  Sum  Contract. 
Theoretically,  a  competitive  system  is  desirable.    It 
invites  the  keenest  competition,  the  reward  going  to 
the  lowest  responsible  bidder.     Incompetent  labor  has 
no  place  in  the  organization  and  if  the  contract  has 
been  drawn  by  competent  parties,  the  owner  knows  the 
outside  cost  of  the  work  and  can  finance  accordingly. 
The  owner,  however,  is  not  the  only  party  to  the  con- 
tract and  there  are  other  interests  to  be  served  and  safe- 
guarded, as  well.    Under  the  old  system  of  lump  sum 
or  unit  price  contract,  the  contractor  assumed  all  the 
risk  and  not  infrequently  the  owner  received  something 
for  which  he  did  not  pay  and  the  contractor  paid  for 
something  for  which,  from  his  standpoint,  "value  re- 
ceived" could  not  always  be  written.    The  full  power  of 
the  law  is  used  in  the  suppression  of  gambling  practices 
but  it  has  so  far  failed  to  take  cognizance  of  this  ele- 
ment in  the  lump  sum  contract.     The  lump  sum  con- 
tract has  been  practically  an  insurance  policy  that  the 
cost   of   any    structure   would '  not    exceed    a    definite 
amount.    The  friction  which  so  often  arises  in  a  lump 
sum  contract  which  all  too  frequently  ends  in  litiga- 
tion, is  an  indication  that  some  essential  is  lacking. 
On  the  engineer  must  fall  the  full  burden  of  fair  in- 
terpretation, and  he  is  neither  a  Daniel  nor  a  Solomon. 
Any  method,  then,  which  is  equitable  and  which  keeps 
the  contractor,  the  engineer  and  the  owner  in  harmony 
must  have  some  justification  for  its  existence.     The 
cost-plus  contract  furnishes  an  ideally  correct  medium 
for  meeting  these  conditions. 

The  contract  which  covered  every  possible  contin- 
gency has  probably  not  yet  been  drawn.  When  that 
stage  of  perfection  is  reached,  we  shall  probably  be  so 
near  the  millennium  that  the  brotherhood  of  man  will 
render  a  contract  of  any  type  unnecessary.  The  cost- 
plus  contract  falls  far  short  of  perfection  inasmuch  as 


For  :— 
(1) 


(2) 
(3) 


(5) 
(6) 


(2) 

(3) 

(4) 

(5) 


Owner  and  contractor  co-operate  m  a  com- 
mon interest. 

The   owner   does   not   pay    for   a   contract  i 
risk  which  does  not  materialize. 
There  is  no  incentive  to  skimp  work. 
Flexibility  is  provided   for  increasing   or  de- 
creasing quantities  or  type  of  construction. 
The  question  of  extras  never  presents  a  pro- 
blem. 

Construction  may  be  begun  before  plans  are 
compjete. 

Equitable    settlements   are    effected   in    har- 
mony. 
Against : — ■ 

(1)     Excess  cost  and  inability  to  finance  may  close 
down  work. 

If  the  contractor  has  work  under  both  types 
of  contract,  the  competent  labor  goes  to  the 
unit  price  job. 

The  engineer  may  be  less  thorough  in  pre- 
paration of  plans  or  in  supervision  due  to 
time  required  in  checking  accounts. 
I  ii scrupulous  contractors  and  engineers  may 
profit  at  the  expense  of  the  owner. 
Legal  status  not  finally  determined 
For  many  years  much  construction  has  been  carried 
on  by  railroads  and  large  corporations  on  the  cost-plus 
basis.  The  reputation  of  their  contractor  for  efficiency 
and  integrity  was  well  known  to  them,  and  as  a  rule 
that  confidence  was  seldom  misplaced.  Prior  to  1915, 
very  little  reference  to  thi>  type  of  contract  was  made 
in  the  technical  press,  although  it  had  been  in  vogue  in 
Europe  for  some  time.  Two  contracts  before  that  time 
covered  the  construction  of  the  Cambridge  subway  for 
the  Boston  Elevated  Railway,  and  a  macadam  road 
for  the  Troy  Public  Works  Company  at  Utica,  N.Y. 
In  1916,  the  United  States  Government  called  for  ten- 
ders for  repairing  dock  buildings  under  this  type  of 
contract,  and  it  was  alleged  that  the  only  other  pro- 
posal of  this  character  in  recent  years  by  the  U.  S. 
( rovernment  was  the  Panama  Canal  bid  in  1907. 

The  contract  and  not  the  specification  is  the  out- 
handing  factor  in  the  cost-plus  system.  The  basic 
principle  is  the  owner's  confidence  in  the  contractors 
established  reputation  for  efficiency  and  integrity.  All 
that  a  contractor  has  to  sell  at  any  time  is  service,  and 
to  be  considered  efficient  he  must  do  his  work  better 
than  the  next  man  and  at  less  cost.  In  answer  to  a 
question  as  to  the  relative  efficiency  of  labor,  on  cost- 
plus  or  lump  sum  contracts,  the  president  of  the  Tur- 
ner Construction  Company  said  in  part :  "In  a  pro- 
perly organized  construction  company,  there  is  no 
difference  in  efficiency  in  labor  engaged  on  percentage 
work  as  compared  with  lump  sum  work.    A  workman 
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is  naturally  primarily  interested  in  his  own  welfare 
and  hence  in  the  keeping  of  his  job.  When  he  knows 
that  diligence  on  a  percentage  job  is  rewarded  by  con- 
tinuous employment,  he  will  work  just  as  hard  on  one 
type  of  contract  as  on  another." 

Cost-plus  contracts  in  addition  to  the  customary 
construction  specifications  and  schedule  of  quantities, 
generally  include  a  list  of  plant,  apart  from  tools, 
which  will  be  required  upon  the  work  and  for  which 
a  fair  local  per  diem  rental  is  specified  for  each  unit. 
A  schedule  of  wages  covering  skilled  and  unskilled 
labor  is  incorporated  and  may  not  be  exceeded  without 
the  owner's  consent.  A  statement  of  the  value  of  the 
plant  may  be  required  of  the  contractor,  and  it  is 
sometimes  specified  that  the  plant  may  be  taken  over. 
by  the  owner  at  this  valuation  less  rental  paid,  it  being 
maintained  by  the  owner  throughout  the  work.  The 
plant  rental  may  be  a  lump  sum,  in  which  case  the 
owner  knows  that  undue  prolongation  of  the  work  will 
not  increase  this  particular  item  of  cost.  In  some  in- 
stances, it  is  desirable  that  the  contractor  should  main- 
tain the  plant  at  his  own  expense  throughout  the  work. 

Cost  Factors. 

The  direct  cost  of  the  work  is  financed  by  the  own- 
er upon  submission  of  statements  by  the  engineer  cov- 
ering obligations  properly  incurred  in  the  work  within 
the  following  descriptions: — 

(1)  All  materials,  tools  and  supplies,  but  not 
equipment  included  in  the  rental  schedules. 

(2)  All  wages  in  accordance  with  approved  sche- 
dules expended  directly  or  incident  to  the 
work. 

(3)  Payments  to  sub-contractors  properly   made. 

(4)  Plant  rental. 

(5)  Loading  and  unloading  of  plant  and  replace- 
ments therein. 

(6)  Transportation  and  expense  of  field  force. 

(7)  Bond  fees,  royalties  and  incidental  expenses. 
The  actual  cost  of  the  work  is  the  sum  total  of  all 

the  statements  certified  by  the  engineer  and  paid  by 
the  owner.  If  there  is  any  difference  in  the  final  quan- 
tities to  those  which  were  given  in  the  schedule  form- 
ing part  of  the  contract,  an  adjusted  estimate  has  to  be 
made  by  multiplying  the  various  unit  costs  submitted 
by  the  contractor  in  his  bid  by  the  quantities  certified 
by  the  engineer  to  have  been  incorporated  in  the  work. 
The  nominal  profit  is  fixed  in  the  contract  as  some  defi- 
nite percentage  of  the  adjusted  estimate.  The  actual 
profit  of  the  contractor  is  based  on  the  difference  be- 
tween the  actual  cost  and  the  adjusted  estimate.  If 
the  actual  cost  of  the  work  is  the  same  as  the  adjusted 
estimate,  the  nominal  profit  is  the  actual  profit  paid 
to  the  contractor.  Such  a  circumstance  is  seldom,  if 
ever,  likely  to  occur  and  the  ways  in  which  the  ad- 
justed profit  may  be  determined  are  so  varied  that  sr\ 
eral  typical  examples  are  given  herewith. 

Adjusted  Profit. 

A  contract  for  the  construction  of  a  sewer  for  the 
Essex  Border  Utilities  Commission  paid  the  contractor 
a  nominal  profit  of  ten  per  cent,  of  his  estimate.  If 
the  actual  cost  was  more  than  the  adjusted  estimate, 
ten  per  cent,  was  paid  by  the  contractor  and  ninety 
per  cent,  by  the  Commission.  If  the  actual  cost  was 
less  than  the  estimate,  ten  per  cent,  of  the  difference 
was  paid  to  the  contractor  in  addition  to  the  nominal 
profit.  This  is  not  an  unusual  type  of  contract,  but 
existing  case  percentages  might  be  increased  to  twenty 


or  even  fifty  per  cent,  and  the  base  lee  to  fifteen  or 
twenty  per  cent,  on  small  contra 

The  North  Jersey  Water  Supply  Commission  pro- 
\  'led  for  an  adjustment  to  certain  labor  costs  after 
1920,  provided  such  costs  were  10  per  cent,  above  or 
below  normal  1920  prices.  'Ibis  placed  the  burden  of 
change  in  material  cost-,  on  the  contractor  but  caused 
the  owner  to  share  unusual  changes  in  labor  I 
Careful      supervision       and      economical    construction 

methods  wen-  thus  required  of  the  contractor  as  in 

unit  price  contracts  without  asking  h.'m  to  assume  all 
responsibility  for  labor  changes,  Even  this  departure 
from  standard  government  contracts  did  not  meet  with 
success,  and  in  October  new  tenders  were  called  on  a 
straight  cost-plus  basis  in  the  hope  of  securing  lower 
figures. 

The  Miami  Conservancy  Commission  after  a  long 
and  favorable  acquaintance  with  a  certain  contractor 
awarded  a  contract  on  the  following  basis: — 

"The  contractor's  fee  to  be  9  per  cent,  of  the  ' 
price.  If  construction  cost  exceeds  the  base  price,  the 
contractor's  foe  shall  be  reduced  by  25  per  cent,  of  the 
excess  cost  up  to  an  excess  of  10  per  cent,  and  50  per 
cent,  of  any  additional  cost  above  10  per  cent,  of  said 
base  price,  provided,  however,  that  the  contractor- 
fee  shall  not  be  reduced  to  less  than  4  per  cent,  of  said 
price.  Should  the  actual  construction  cost  be  less  than 
the  base  price,  the  contractor's  fee  shall  be  increased 
by  25  per  cent,  of  the  saving  in  cost  below  the  base 
price  up  to  a  saving  of  10  per  cent,  below  the  base  price 
and  by  50  per  cent,  of  all  additional  saving  above  10 
per  cent,  of  said  base  price.  This  contract  carried  with 
it  the  unusual  clause  that  it  could  be  terminated  at  once 
on  the  disability  of  the  president  of  the  company.  His 
presence  was  the  essence  of  the  contract." 

In  a  paper  presented  to  the  American  Society  of 
Civil  Engineers,  J.  A.  L.  Waddell.  consulting  engineer 
of  Xew  York,  outlined  a  contract  in  which  owner,  con- 
tractor, and  employee  were  all  considered,  and  had  a 
definite  share  in  the  final  adjustment  of  profit.  This 
had  much  to  commend  it  and  deserves  more  than 
passing  mention. 

Contract  on  Essex  Border  Sewer. 

In  July.  1018,  the  Essex  P. order  Utilities  Commis- 
sion called  for  tenders  for  the  construction  of  an  inter- 
cepting sewer.  This  was  a  straight  unit  price  con- 
tract, the  contractor  furnishing  all  materials  and  labor. 
He  was  also  under  heavy  bond  for  its  completion  and 
subject  to  a  time  penalty  clause.  Owing  to  the  ex- 
cessively high  bids  received,  tenders  were  called  a 
month  later  on  a  cost-plus  basis.  There  was  no  change 
in  the  specifications  or  in  the  amount  of  work  to  be 
done.  The  contract  was  changed  sufficiently  to  meet 
the  conditions  on  a  cost-plus  basis  and  the  profit  was 
determined  as  in  the  table  herewith. 

"As  full  compensation  for  the  services  of  the  con- 
tractor including  profit  and  all  general  overhead  ex- 
pense unless  elsewhere  provided,  the  commission  shall 
pay  to  the  contractor  in  the  manner  hereinafter  pre- 
scribed, a  profit  to  be  determined  from  the  following 
schedule  at  the  time  of  completion  of  the  work  except 
as  elsewhere  provided.  For  purposes  of  determining 
the  estimated  cost,  the  unit  sum  bid  by  the  contractor 
times  the  estimated  quantities  will  be  used.  In  the 
event  that  it  is  desirable  to  increase  the  work,  the  cal- 
culated cost  on  the  unit  bid  basis  will  be  used  to  de- 
termine the  proportionate  amount  that  the  basic  pro- 
fit to  the  contractor  shall  be  increased  or  decreased. 
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Comparison  of  Bids  and 

Item  Description  Unit 

Xo.  - 

1  Exc.  to  8  ft.  depth   10  cu.  yd. 

2  Exec.  8  to  12  ft.  depth    540  cu.  yd. 

3  Exc.  12  to'  18  ft.  depth   12000  cu.  yd. 

4  Exc.  18  to  24  ft.  depth    21300  cu.  yd. 

5  Exc.  over  24  ft 10  cu.  yd. 

6  15"    V.T.P 1060  lin.  ft. 

7  18"    V.T.P 1310  lin,   ft. 

■8     20"    V.T.P 1530  lin.   ft. 

9     24"    V.T.P 2540  lin.  ft. 

10  27"    concrete    pipe    1960  lin.  ft. 

11  33"   rein.   con.   pipe    3640  lin.  ft. 

12  4'    Diam.    M.H 410  vert.  ft. 

13  4'   6"   Diam.   M.H 410  vert.  ft. 

14  M.H.    frames    covers    48  sets 

15  M.H.  steps   ; 644  steps 

16  20"    force    main     165  lin.  ft. 

17  20"   force   main   under   track    64  lin.  ft. 

18  Ford   meas.    chamber    

19  Walkerville  meas.   chamber    

20  East   main    regulator    

21  Relief   main    regulator    

22  West  main  regulator  

23  Drop  house  connections  27"    10  each 

24  Drop   house   connections   V.T.P 55  each 

25  Straight  house  connections   2  each 

26  Asph.  blk.  pavement    720  sq.  yd. 

27  Con.    pavement     1 70  sq.  yd. 

28  Sidewalk 2850  sq.  yd. 

29  Extra    concrete     10  cu.  yd. 

30  Timber   platform    10  B.M. 


If  the  actual  amount  of  the  work  is  less  than  the  ad- 
justed estimate  cost,  or  this  cost  adjusted  as  deter- 
mined above,  the  saving-  is  to  be  divided  and  25  per 
cent,  of  it  paid  to  the  contractor  in  addition  to  his 
profit  and  the  remaining  75  per  cent,  shall  become  the 
property  of  the  commission.  If  the  actual  cost  is  more 
than  the  adjusted  estimate  cost,  the  amount  of  such 
excess  shall  be  divided  and  paid  for  as  follows:  10 
per  cent,  by  the  contractor  to  be  deducted  from  his 
profit  and  90  per  cent,  by  the  commission.  The  profit 
shall  be  if  the  work  cost  the  same  amount  as  the  ad- 
justed estimate  the  sum  of  $12,000  and  in  no  case  shall 
this  be  reduced  to  a  sum  less  than  50  per  cent,  of  the 
$12,000  profit  by  any  reductions  due  to  the  work  cost- 
ing more  than  estimated." 

This  sewer  was  constructed  for  its  entire  length 
along  the  river  front  and  the  element  of  risk  was 
high.  The  same  contractor  was  the  low  bidder  in  each 
case  and  a  comparison  of  the  bids  and  final  settlement' 
figures  may  be  of  interest. 

Actual  cost  of  work   $115,621.63 

Contractor's  estimate    108,642.80 

Excess  cost   $    6,978.83 

Profit  fee    $  12,000.00 

Less  10%  of  excess  cost   697.88 

$  11,302.12 
Lowest  bid  on  lump  sum  tender  $163,573.40 
Cost  on  percentage  basis  126,923.75 

Total  saving   $  36,649.65 

In  the  same  year,  tenders  were  called  and  the  con- 
tract awarded  on  a  unit  price  basis  for  the  construc- 
tion of  an  intercepting  sewer  known  as  the  South 
Interceptor,  the  contract  price  for  which  was  $115,- 
000.00.  When  the  actual  value  of  work  done  amounted 
to  $62,460.51,  the  contractor  made  an  assignment,  the 
cost  of  the  work  to  him  at  that  date  being  approxi- 


Settlement  Figures 

Unit   Cost 

Total   Cost 

Unit                 Cost 

Unit 

Cost 

Price                 Plus 

Price 

Plus 

2.00                   2.00 

20.00 

20.00 

3.00                   2.00 

1,620.00 

1,080.00 

3.10                     1.50 

37,200.00 

18,000.00 

3.30                    1.85 

70,290.00 

105.00 

4.00                     2.00 

40.00 

20.00 

1.10                      1.00 

1,166.00 

1,060.00 

1.50                   1.40 

1,965.00 

1,834.00 

2.20                     1.70 

3,366.00 

2,601.00 

3.15                   2.60 

8,001.00 

6,604.00 

3.00                      2.65 

5,880.00 

5,194.00 

3.80                   3488 

13,832.00 

11,830.00 

8.00                     6.00 

3,280.00 

2,460.00 

9.00                     6.50 

iOO.OO 

2,665.00 

20.50                  15.00 

984.00 

720.00 

1.00                         .70 

644.00 

450.00 

3.00                  3.00 

495.00 

495.00 

22.00                    15.00 

1,408.00 

960.00 

■  iO.OO 

1,800.00 

2,360.00 

1,200.00 

751.00 

600.00 

987.00 

760.00 

1,109.00 

825.00 

20.00                    14.00 

200.00 

140.00 

19.00                   14.00 

1,045.00 

770.00 

18.00                  10.00 

36.00 

20.00 

3.00                      2.45 

2,160.00 

1.764.00 

B.00                   2.00 

340.00 

340.00 

1.80                   1.50 

5.130.00 

4,275.00 

18.00                 lo.oii 

180.00 

100.00 

100.00    .           65.00 

1 ,000.00 

650.00 

$173,379.00 

$108,642.80 

mately  the  contract  price.  A  final  settlement  has  not 
yet  been  made,  as  nearly  all  parties  interested  either 
directly  or  indirectly  are  involved  in  litigation.  Early 
in  the  present  year,  tenders  were  called  for  the  com- 
pletion of  this  work  on  a  cost-plus  basis  and  it  is  be- 
ing- carried  to  completion  very  close  to  the  contractor's 
estimate.  In  the  first  case,  inexperience  not  less  than 
financial  backing  courted  disaster.  The  contractor 
was  either  unfamiliar  with  or  did  not  appreciate  local 
conditions  and  while  highly  recommended,  his  ability 
'to  handle  work  of  this  nature  was  not  known  to  the 
commission.  Such  a  contract  would  not  have  been 
awarded  to  a  comparatively  unknown  contractor  on  a 
cost-plus  basis.  These  examples  offer  a  very  striking 
contrast  of  the  results  attained  under  the  two  types  of 
contract. 

The  integrity,  experience,  ability  and  financial  rat- 
ing of  the  contractor  are  extremely  important  elements 
in  this  type  of  contract,  probably  more  important 
than  in  either  the  unit  price  or  lump  sum  contract. 
Construction  involving  the  expenditure  of  upward  of 
a  million  dollars  for  filtration  plant  and  pipe  lines  in 
Ohio  could  have  been  very  nicely  handled  on  this 
basis  this  year,  but  we  were  advised  when  this  method 
was  under  consideration,  that  it  would  not  be  permis- 
sable  under  the  laws  of  that  state.  The  cost-plus  con- 
tract has  not  been  adjudicated  to  any  great  extent  in 
the  courts  and  much  greater  care  should  be  exercised 
in  drawing  this  form  of  contract  than  in  other  types 
of  contract  which  are  in  more  common  use. 


The  Fire  Underwriters'  Association  has  approved 
of  a  clever  device  invented  by  Mr.  W.  R.  Melmer,  893 
Bloor  St. West,  Toronto,  for  automatically  closing  fire 
doors.  By  a  simple  system  of  springs  and  links  that  will, 
when  subjected  to  heat,  give  way,  the  doors  will  close 
when  fire  breaks  out ;  furthermore,  with  double  doors, 
it  is  impossible  for  them  to  close  except  in  the  proper 
way. 
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Centralized  Municipal  Purchasing 

Many   Advantages    to   the    Obtaining  of   Supplies 
Through  a  Purchasing  Agent  in  One  Central  Office 


The  purchasing  of  all  municipal  supplies  by  one 
central  office  accomplishes  many  good  purposes,  and 
this  article  will  deal  with  them,  in  order  of  their  value 
to  the  average  municipality. 

1.     Eliminates  Waste 

(a)  Purchasing  agent  keeps  the  perpetual  inven- 
tory of  all  departments,  as  a  check  against  over-stock- 
ing, as  well  as  under-supplying. 

(b)  Each  order  is  signed  by  the  auditor  or  con- 
troller, and  finally  by  the  mayor  or  manager,  thus 
centralizing  the  usual  scattered  responsibility. 

(c)  Transfers  from  departments  over-stocked  to 
those  under-supplied  is    better    accomplished  thro 
one  central  office. 

2.  Eliminates  Over-drafts 

(a)  Every  outstanding  order  is  on  record  at  all 
times,  while  without  such  centralization,  thousands  of 
dollars  are  in  unrecorded  obligations,  thus  preventing 
a  true  financial  statement,  as  well  as  encouraging  de- 
ficits  toward  the  end  of  the  year,  to  be  passed  on  to 
the  incoming  administration. 

(1>)  Prior  to  executive  approval,  each  order  is 
placed  as  an  encumbrance  against  its  particuhv  ap- 
propriation by  the  auditor,  like  a  certified  check;  this 
makes  over-draft  impossible,  as  well  as  insuring  funds 
lor  its  prompt  payment. 

(c)  The  executive  who  is  held  responsible  for  the 
city's  finances'  should,  of  course,  have  the  executive 
control  of  the  purchases,  which  cannot  be  efficiently 
carried  out,  when  a  score  of  departments  do  their  own 
purchasing. 

3.  Secures  Lowest  Prices 

i  I  Tt  is  common  knowledge,  and  most  any  seller 
will  admit  that  centralized  and  combined  purchases 
will  bring  lower  prices  and  quicker  deliveries,  than 
many  small  purchases.  There  is  abundant  proof  on 
record  in  our  cities,  where  one  department  is  paying 
33  to  100  per  cent,  more  for  the  same  make  of  goods, 
than  another  department,  and  often  even  when  pur- 
chasing from  the  same  dealer. 

(b)  The  average  city  takes  a  month  or  more  to 
audit  and  pay  a  bill,  not  only  losing  all  cash  discounts, 
but  also  discouraging  keen  competition  on  quick  turn- 
overs, whereas  by  centralized  purchasing,  minus  red 
tape,  a  bill  can  be  paid  in  ten  minutes,  and  special  con- 
cessions of  as  high  as  ten  per  cent,  arc  frequent. 

(c)  By  a  systematic  record  of  annual  requirements 
for  all  departments,  the  purchasing  agent  is  at  all  times 
prepared  to  clinch  an  attractive  proposition,  due  to 
seasonal  or  market  conditions,  as  well  as  arranging 
deliveries,  so  as  not  to  tie  up  money  unnecessarily, 
and  yet  assure  a  satisfactory  supply  at  all  times. 

4.  Reduces  Expenditures 

(a)  By  knowing  that  his  executive  passes  on  all 
requisitions  a  department  head  will  not  want  to  buy, 
as  much  as  he  might,  if  he  felt  there  was  no  check 
upon  him. 

(M  Efficient  purchasing  and  inspection  assures 
first    grade   of  materials,   as    well    as    full    measure,  — 

■From  the  published  proceeding!  of  the  Conference  of  Mayors  ana 
other  city  officials  of  New  York  State.  By  City  Manager  C.  A.  Bing- 
ham,   Watertown. 


otherwise  the  seller  knows  he   will  receive  no  repeat 
orders. 

(c)  The  joint  knowledge  and  experience  of  the 
department  head,  the  purchasing  agent,  and  the  execu- 
tive often  leads  to  either  the  securing  of  a  better  article 
on  first  cost  or  a  substitute  where  the  same  would  fill 
the  need,  while  if  the  department  head  had  to  rely  on 
his  own  decision  entirely,  the  wrong  selection  might 
more  often  be  the  result. 

5.     Eliminates  Graft 

fa)  If  purchasing  agerrt  is  selected  by  merit, 
rather  than  by  politics,  he  will  be  of  the  class  above 
grafting.  A  real  purchasing  agent  ahvays  has  his  ad- 
vancement in  view,  and  knows  that  one  dishonest  act 
will  wreck  his  entire  future. 

(b)  Sellers  are  generally  afraid  to  even  suggest 
graft  to  a  municipal  purchasing  executive  for  fear  of 
losing  all  future  chances  to  sell  him. 

6.     Saves  Taxpayer's  Money 

(a)  The  salary  of  the  full-time  purchasing  agent 
is  much  less  than  the  aggregate  amount  of  hours 
wasted  during  a  rear  by  all  the  score  of  higher  priced 
officials,  who  are  forced  to  worry  over  such  details  in 
our  average  cities,  not  to  mention  the  time  lost  from 
their  real  capacities. 

(b)  A  large  number  of  cities  now  maintaining 
centralized  purchasing  departments  have  proven  that 
the  two  per  cent,  discount  for  payment' of  bills  within 
ten  days,  more  than  offsets  the  salary  of  the  official. 
This  2  per  cent,  in  ten  days  is  equivalent  to  36  per  cent. 
a  year,  but  it  is  an  unheard  of  and  an  impossible  pro- 
position in  the  great  majority  of  our  cities,  simply  be- 
cause of  antiquated  systems,  that  no  business  concern 
would  think  of  using. 

(c)  The  trade  discounts  which  are  available,  but 
are  being  passed  by  OUT  cities  are  astounding.  In 
one  city  of  under  40,000,  these  discounts  totalled  nearly 
$20,000  in  one  year;  in  another  larger  city  it  was  $33,- 
000,  and  in  one  of  our  second  ten  cities  it  was  $100,000. 

7.     In  General 

In  these  days  price  is  often  the  second  question, 
delivery  being  of  prime  importance.  Here  surely  none 
can  deny  the  advantage  of  centralized  purchasing.  A 
follow  up  system  on  all  outstanding  orders,  a  tickler 
on  tardy  invoices,  a  knowledge  of  available  sources  of 
supply,  and  lastly  a  constant  touch  on  transportation, 
embargoes,  etc.,  can  not  be  compared  with  the  lack 
of  anything  resembling  system  under  the  old  order. 

Forms  play  a  most  important  part  in  efficient  pur- 
chasing. First  there  is  no  need  of  the  six  to  ten  copy 
sets  so  often  seen,  for  by  a  proper  system  several 
copies  can  be  made  to  work  double  purposes.  On  the 
requisition,  quotation  and  invoices  the  original  and 
one  copy  only  is  required ;  and  for  the  order,  the  orig- 
inal and  three  copies  will  answer  every  need  that  can 
arise. 

The  forms  for  order,  supply  and  quotation  records, 
requisition  index,  etc.,  can  all  be  accommodated  on  4 
in.  x  6  in.  cards.  Not  once  in  ninety  times  do  we  find 
need  of  more  than  ten  double  spaces  on  an  order  sheet, 
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yet  we  find  cities  still  wasting  money  on  large  and  un- 
wieldy order  forms.  For  filing  purposes  especially,  ail 
forms  should  be  of  uniform  size,  but  of  varying  colors. 
Half  letter  size  will  be  found  to  work  best  for  all  pur- 
poses, and  just  one  example  can  be  cited — the  fact 
that  several  thousand  invoices  of  that  size  can  be  verti- 
cally filed  in  a  single  small  drawer,  and  always  in  im- 
mediate reach,  while  the  cities  still  backing  up  vouch- 
ers of  all  sizes  from  two-inch  to  legal  cap,  will  soon 
have  to  use  stepladders  to  do  their  filing'. 


A  Slide  Rule  for  the  Design 
of  Wood  Columns 

*W.   A.   Hitchcock,   C.    E. 

WHILE  checking  over   the   design  of  a   wood 
frame  building  some  time  ago,  it  occurred  to 
the  writer  that  much  of  the  time  spent  in 
thumbing    tables,    or    computing    allowable 
column  loads  by  the  old  method,  might  be  eliminated 
by  the  use  of  a  special  slide  rule.    The  rule  here  pre- 
sented was  the  result. 

Design 
The  straight  line  formula, 

f  =  a  (1  —  L/60d) 
was  adopted  for  the  basis  of  the  design  in  \>  hich 
f  =  allowable  fibre  stress  in  compression  ; 
a  =  allowable  unit  .stress  for  a  given  wood; 
L  —  length  of  column  in  inches; 
d  =  least  diameter  of  the  column  in  inches. 
The  unit  working  stresses  adopted  by  the  American 
Railway  Engineering  Association  were  selected  as  the 
most    reliable    stresses    for    designing    purposes.      As 
these  are  the  stresses  used  in  designing  railway  struc- 
tures, it  was  assumed  that  these  stresses  might  be  in- 
creased 50  per  cent,  for  buildings  carrying  fixed  loads. 
The    rule,    however,    is    graduated    for    the    A.R.E.A. 
stresses. 

Formulas 
The  following,  then,  were  the  formulas  obtained  for 
the    allowable   unit   working   stresses    for   the    woods 
commonly  used  in  structures: 

Longleaf  pine,  f  =  1.300  (1  —  L/60d). 
White  oak  and  Douglas  fir,  f  =  1,200  (1  —  L/60d). 
Western  hemlock  and  shortleaf  pine,  f  =  1,100  (1 
—  L/60d). 

Spruce  and  white  pine,  f  =  1,000  (1—  L/60d). 

Red  cedar,  f  =  900  (1  —  L/60d). 

Redwood  and  Xorway  pine,  f  =  800  (1  —  L/60d). 

Slide  Rule 

A  rule,  as  shown,  was  then  devised  in  which 
Scale  A,  gives  length  of  column  in  feet  and  values 
for  the  ratio  L/d; 

*In    the    University    of    Colorado    Journal    of    Engineering. 


Scale  I'.,  gives  least  diameter  of  column  in  inches; 

Scale  (',  gives  number  of  pieces  in  the  column; 

Scale  1).  gives  the  kind  of  wood; 

Scale  E,  gives  the  cross  sect  inn  of  the  column;  (1) 
for  rectangular  commercial  sizes,  reduction  is  made 
for  wastage  in  milling,  for  example,  a  4  in.  x  4  in.  was 
computed  as  3-%  in.  x  3^  in.;  (2)  for  round  columns 
of  full  rated  diameter ; 

Scale  F,  gives  the  unit  load  and  the  total  safe  load 
in  pounds  for  the  given  column. 

All  graduations  are  based  on  the  logarithmic  scale 
and  need  no  further  explanation.  The  rule  was  ar- 
ranged with  two  fixed  scales,  A  and  F,  and  two  mov- 
able slides  carrying  the  scales  1'.,  (.',  D,  and  E. 

Scale  ('  was  provided  to  take  care  of  the  design  of 
built-up  columns  under  the  best  practice,  which  usual- 
ly provides  something  like  the  following: 

"The  strength  of  built-up  columns,  composed  of 
two  or  more  sticks  bolted  together,  either  with  or 
without  packing  blocks,  shall  be  considered  as  equal 
to  the  combined  strength  of  the  single  sticks,  each 
considered  as  an  independent  column."  (Timber 
Framing,  by   Henry  D.  Dewell.) 

Operation 

Example  1  ;  What  is  the  allowable  load  on  a  white 
oak  column,  8  x  8  commercial  size  (/•>;,  x  7y$  actual 
size)  if  the  column  is  20  feet  long? 

Set  the  diameter,  8,  on  scale  B  opposite  20.  the 
length,  on  scale  A ;  holding  this  setting,  bring  White 
Oak  on  scale  D  opposite  1,  the  number  of  pieces  to  be 
used,  on  scale  C;  now  opposite  8  x  8,  on  scale  E,  read 
the  safe  load  of  38,000  pounds  on  scale  F. 

At  the  left  end  of  scale  A  it  will  be  noted  that  the 
ratio    L/d    is    30,   the    maximum    allowable    value    for 
railway    structures.      A    value   of  60   for    L/d   ma- 
allowed  for  buildings. 

Example  2:  Design  a  white  oak  column,  30  feet 
long,  to  carry  a  load  of  85,000  pounds,  with  a  maximum 
of  30  for  L/d. 

Set  pointer  on  left  end  of  scale  i  I  opposite  30  on 
left  end  of  scale  A  ;  holding  this  setting,  bring  1  on 
scale  ('  opposite  White  Oak  on  scale  D;  now  opposite 
85,000  pounds  on  scale  F.  read  the  required  section  on 
scale  E.  It  is  found  that  a  12  x  12  section  or  a  13-inch 
round  section  will  be  satisfactory,  ft  will  be  noted 
that  the  unit  compression  is  shown  on  right  hand  end 
■  ile  ]•'  as  650  pounds. 

The  rule  in  use  has  graduations  on  scale  E  carried 
up  to  24  x  24  section,  and  scale  F  up  to  total  load  of 
400,000  pounds.  Fig.  1  gives  the  outline  of  the  slide 
rule  without  all  graduations  being  shown. 

This  rule  in  use,  in  connection  with  a  rule  simi- 
larly arranged  for  the  design  of  wood  beams,  makes 
the  design  of  wood  structures  a  comparatively  simple 
task. 


Ratio  l/d 
10        15     20 

J I      I 


30 

4" 


60 


Wood    Columns. 

A. R.E. A.  Stresses 
inert**  Strenes  50% for  Buildings 


Length  of  Column  m  feet 

4  6      8    10  16   20 


30    40   SO  60 


10     3     8       7 

-Li 


Least  Diameter  in  inches     2 
6       S         4  3 

J I I  I  I 


i  '  '  "I  '  V'i"i"l"-"l  1. 1 ■  ■  i  ' 


I      Noof  pes 


!« 


O  Actgal  Sizes 


frr-rr 


I  I  I  I  I  l   I  I'M  i|  i  i1!  i  I'liiiiii'mif 
1000     1^0      -         lie  90  80  TO    60       50 


frrrrf 


I   I    I    l    I   'I  M 
10  SO  & 

Safe  Load  in  Pounds 


Commercial     Q 


Sties 


TTTTT 


Load 

perJO' 


1      I      I      I 

1 000 

n.AtlitthaxnCB,  I9Z0 


A    slide    rule  for   designing  wood    columns. 
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Granite  Blocks  in  Road  Construction 

Talk  by  Mr.  H.  Tobin,  Field  Engineer  Granite 
Paving  Block  Manufacturers'  Association,  Bos- 
ton, Before  the  Engineering  Institute  at  Montreal 


THE  methods  of  quarrying  and  the  use  of  granite 
as  a  road  building  material  formed  the  subject 
of  a  lecture  by  Air.  II.  Tobin,  field  engineer, 
Granite  Paving  Block  Manufacturers'  Associ- 
ation of  I'.o.-ton,  delivered  in  the  rooms  of  the  Engi- 
neering Institute  of  Canada  at  Montreal,  on  January 
24th."  This  address  was  one  of  a  series  of  lectures  on 
highway  engineering  which  have  been  arranged  by 
the  Engineering  Faculty  of  McGill  University.  The 
lecture  was  profusely  illustrated  by  lantern  slides,  and 
was  followed  by  moving  pictures  showing  the  quarry- 
ing of  granite,  and  the  use  of  granite  paving  blocks  in 
the  building  of  roads. 

After  mentioning  the  use  of  granite  as  a  road  ma- 
terial by  the  ancient  Egyptians  and  the  Romans,  Mr. 
Tobin  said  that  up  to  five  years  ago  no  real  paving 
block  has  been  attempted,  and  granite  block  was  los- 
ing favor  as  a  paving  material.  But  the  familiar 
cobble-stone  pavement,  with  its  accompanying  noise 
under  wheeled  traffic,  is  now  being  superseded  by  the 
use  of  paving  blocks  which  are  carefully  cut,  with  a 
smooth  head.  Now  the  standard  road  consists  of  a 
1:3:5  concrete  base,  six  inches  thick,  over  which  is  a 
dry  sand-cement  bed  not  more  than  1  inch  thick,  on 
which  the  granite  blocks  are  laid  with  %  inch  joints 
Idled  with  a  bituminous  material  consisting  of  about 
45  per  cent,  of  sand  and  the  remainder  of  petroleum 
asphalt  with  a  penetration  of  about  60.  The  asphalt 
and  sand  are  heated  separately  to  a  very  high  tem- 
perature and  generally  poured  in  correct  proportions 
into  wheel-barrows,  from  which  the  mixture  is  dumped 
oxer  the  surface  of  the  blocks  and  worked  into  the 
joints. 

Give  Long  Service. 
Where  cement  grout  is  used  as  a  filler,  the  mixture 
is  poured  in  a  very  liquid  state.  One  danger  in  the 
use  of  grout  is  that  pea  stone  is  often  used  to  till  in 
the  joints  with  the  object  of  saving  cement.  The  re- 
sult is  an  improper  bond  between  the  paving  blocks. 
The  lecturer  mentioned  roads  constructed  of  granite 
blocks  with  grout-filled  joints  which  hud  stood  under 
heavy  traffic  for  over  JO  years,  and  in  one  case  a  road 
built  32  years  ago  was  still  in  \  er\  good  condition,  the 
paving  blocks  having  been  taken  up  once,  cut-up  and 
re-laid.  The  lecturer  claimed  that,  although  first  cost 
may  be  great,  the  cost  of  maintenance  is  small,  lie 
stated  that  experience  proves  that  a  road  constructed 
of  paving  blocks  with  a  bituminous  tiller  is  superior  to 
one  with  grout-filled  joints. 

There  has  been  very  little  improvement  in  the  prim- 
itive methods  employed  in  quarrying  granite,  the  same 
old  splitting  method  being  used,  with  the  drill,  ham- 
mer and  wedge  as  the  chief  instruments.  Nine  or  ten 
years  ago  the  bull  wedge  came  into  use,  and  com- 
pressed air  drills  are  the  only  late  development.  The 
Use  of  hand  labor  accounts  for  the  high  cost  of  granite 
paving  blocks.  In  this  connection  it  i-  interesting  to 
note  that  although  the  wages  paid  to  stone  cutters 
are  very  high,  most  of  the  expert  granite  workers  to 
dav  are  men  who  are  advanced  in  years.  The  lowest 
wage  paid  is  about  76  cents  an  hour.     In  view  of  the 


high  cost  of  quarrying,  mechanical  pro  re  great- 

K   desired,  but  so  far  mechanical  devices  have  not  been 
successful. 

Methods  of  Quarrying. 

Xo  quarry  is  of  economic  value  unless  there  are 
seams  in  the  stone.  In  quarrying,  the  first  operation 
is  to  bore  holes  about  six  inches  apart  and  two  or  three 
feet  deep  by  means  of  compressed  air  drills,  filling 
these  with  dynamite  or  powder,  and  blasting.  As  a 
result  bed  -rami  are  developed  in  the  granite.  The 
same  result  could  be  obtained  by  the  use  of  compres 
air.  The  work  is  so  arranged  that  blocks  con- 
taining o4  or  more  paving  blocks  tire  quarried.  By 
means  of  a  straight  plugging  feather  these  blocks  are 
then  split  up,  and  the  hull  wedge  is  used  to  finish.  The 
blocks  are  then  trimmed  to  the  usual  size,  4  x  3  inches, 
10  or  11  inches  long. 

A  4-inch  cube  known  as  the  Durax  paving  block  •- 
also  made,  which  is  laid  oyster-shell  pattern.  This 
Durax  paving  has  given  very  good  results  and  is 
cheaper  than  the  standard  block. 


"Kenneth  GusCOtte  Rea,  Incorporated."  Montreal. 
litis  been  granted  letters  patent  to  undertake  the  con- 
duct of  till  business  pertaining  to  the  location,  erection, 
construction,  management,  etc.  of  buildings  of  all 
kinds;  to  make  appraisals;  and  to  operate  material, 
machinery,  etc.  for  the  purposes  indicated.  Ale 
K.  G.  Rea  and  W.  1'.  Adams,  architects,  arc  among 
the  incorporators.     The  capital  is  $500,000. 

Tests  on  Heat  Transmission 

Results  of  Experiments  at  McGill  University 

Read  Before  the  American  Society  of 

Heating  and  Ventilating  Engineers 

S(  >AI  E  experiments  on  the  transmission  of  heat 
through  single-frame  double  windows  are  de- 
scribed in  a  paper  presented  at  the  annual  meet- 
ing of  the  American  Society  of  Heating  and 
Ventilating  Engineers  by  A.  Norman  Shaw.  Associ- 
ate Professor  of  Physics,  McGill  University,  Alont- 
real.  These  investigations  were  performed  as  the  re- 
sult of  an  inquiry  from  Mr.  F.  W.  Dakin  of  Sher- 
brooke  about  the  relative  transmission-  of  heat  for 
single-frame   double   windows  of  various   thickm 

Two  sizes  of  single-frame  double  windows  were 
examined,  and  they  are  referred  to  subsequently  as 
the  "half  inch"  and  the  "three-quarter  inch"  windows 
respectively.  In  order  to  eliminate  the  common  errors 
due  to  external  influences  in  such  experiments 
special  apparatus  was  constructed.  In  each  case  there 
tire  six  parallel  plates  of  glass  at  the  recorded  distances 
apart,  separated  by  wooden  frames  and  thin  rubber 
strips.  These  were  clamped  together  and  gave  a  con- 
venient water-tight  apparatus  which  could  be  pulled 
to  pieces  and  reassembled  with  ease.  Each  of  the  five 
compartments  could  be  continually  supplied  with 
water  or  air  by  means  of  tubes  let   into  the  frames; 
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i     >i       i,  i»=  „■,..-,.  nrhvided  for  thermometers  and     will  transmit  between  0.6  and  0.7  B.t.u.  per  sq.  ft.  per 
and  other  holes  were  provided  toi   tnermometen  ^    ^  ^  ^  difference;  an(1  that  thc  percentage 

^"A^mmarv  of  the  results  is  giverl  in  the  following     difference  for  the  two  sizes  will  be  less  than  2.5  per 

table:-  ,  „  Cent  

B.t.u.  per  sq.  ft.,  per  hr.  per  

^in.Frfmef-  ^"arnes         New  Snow  Loader  Cuts  Down  Labor 

Experiment  No.  i  i-«  ••■■  Expense 

IxpeSent  No!  3  ."  \  \ '.  ii'ii  A  GANG  of  fifty  men  for  removing  snow  from 

Experiment  No.  4  i.2i  -(1.45)  /%  tbe  streets  of  Chicago  was  replaced  by  tour 

Experiment  No.  5 *-2*  f—\  men  an(j  tjie  new  snc»w  loader  manufactured 

Experiment  No.  6  120  i-  by  Barber-Greene  Company,  Aurora,  Illinois, 

Mean""16'! . . .?'.. ..'.'.'.'.'.','.'.        l'^M  a-2T*  in  its  recent  initial  test  following  the  first  heavy  snow 

♦Including  the  value  i.45,  this  mean  value  would  be  1.30.     Qr  tjie  wmter.    Besides  successfully  replacing  so  many 
It  may  be  concluded  that  the  transmission  of  heat     mcn>  ^  machine  was  able  to  load  so  quickly  that  a 

in  each  case  is  within  5  per  cent,  of  1.25  B.t.u.  per  sq.     great  reduction  was  possible  in  thc  number  of  trucks 

ft.  per  hr.  per  deg.  fahr.  difference,  and  that  there  is     requjrecj.     pour  trucks  only,  each  being  loaded  in  an 

less  than  a  5  per  cent,  difference  between  the  two  sets     average  0f  five   minutes,    wire   needed   where    twelve 

of  frames.  were  required  before  when  most    of    their    time    was 

The  arrangement  of  the  apparatus   in  these  tests     spent  in  wa;ting  during  loading. 

differs   fundamentally   from   the   practical   case   where  Nq  cjlange-  bad  to  be  made  in   the  usual   scheme 

our  tanks  of  water  are  replaced  by  large  bodies  of  air.     f0nowe<j  jn  removing  the  snow  bv  hand.     Plows  at- 

The  values  obtained  in  these  experiments  should  'be 

about  double  the  values  for  windows  under  ordinary 

conditions.    If  a  5  per  cent,  difference  is  produced  by 

the  different  characteristics  of  the  insides  only,  of  the 

double  windows,  the  percentage  difference  when   we 

take  into  account  the  addition  of  the'  outer  air-glass 

contacts  in  each  case  will  be  reduced  to  about  2.5  per 

cent.     It  may  be  stated,  therefore,  that  the  two  types 

of  windows  represented  in  these  experiments  transmit 

under   conditions   of   usage   approximately   0.6   to  0.7 

B.tu.  per  sq.  ft.  per  hr.  per  deg.  fahr.  difference  and 

that  probably  they  differ  between  themselves  by  less 

than  2.5  per  cent. 

Although   these   experiments   were   tried   only    for 

differences  in   temperature  up   to  60  deg."  fahr.,   it   is 

clearly  indicated  by  the  linear  character  of  the  graphs  '  J^, 

that  the  same  values  of  conductivity   will  hold  over 

a  greatly  extended  range.    From  general  considerations 

also  it  is  to  be  expected  that  Newton's  law  of  cooling 

as  applicable  in  these  tests,  will  be  as  valid  for  dif- 
ferences of   100  deg.   fahr.   as   it  is   for   those  of  50  deg.  Barber-Greene  snow  loader   in   action. 

fahr. 

Summary.  tached  to  trucks  placed  the  snow  in  long  windrows 

1.  The  existing  data  available  for  calculating  the  in  the  gutters.  In  place  of  swarming  gangs  of 
transmission  of  heat  through  single-frame  double  win-  men  shoveling  into  high  trucks,  came  the  loader  fill- 
dows  are  found  to  be  conflicting  and  unreliable.  Ap-  ing  the  trucks  to  overflowing  so  quickly  that  side 
proximate  preliminary  calculations,  however,  show  (a)  boards  for  trucks  to  carry  a  greater  load  became  im- 
that  the  quantity  of  heat  transmitted  through  these  perative. 

windows  is  of  the  order  of  half  a  B.t.u.  per  sq.  ft.  per  The  machine   is  mounted  on  crawlers  to  gain  the 

hr.  per  deg|  fahr.  difference;    (b)  that  the  variation  of  best  traction.     It  is  powered  by  a  Buda  four-cylinder 

this   quantity    with   the   thickness   of   the    window   is  truck-type     gasoline     engine.      A    two-armed     apron 

small ;    (c)  that  in  the  particular  case  of  half  inch  and  scoops  up  and  turns  the   snow   onto  a   wide   cleated 

three-quarter  inch  windows,  the  difference  should  be  belt    which    carries    it    up    to    discharge    into    waiting 

less  than  5  per  cent. — probably  much  less.  motor  trucks.     This  apron  plow  is  adjustable.     It  is 

2.  In  10  determinations  for  "three-quarter  inch"  possible  to  scrape  the  surface  clean  or  leave  enough 
and  "half  inch"  single-frame  double  windows  with  space  to  pass  over  any  obstruction.  Adjustment  is 
their  external  faces  in  contact  with  water,  it  was  found  made  by  the  operator  from  his  platform  on  the  loader, 
that  with  two  exceptions  all  the  determinations  were  Skirt  boards,  twelve  inches  deep,  keep  the  largest 
within  5  per  cent,  of  1.25  B.t.u.  per  sq.  ft.  per  hr.  per  lumps  on  the  belt  and  give  it  an  effective  carrying 
deg.  fahr.  difference,  an  average  of  1.22  being  obtained  width  of  thirty-six  inches.  The  belt  is  positive  drive 
for  "three-quarter  inch,"  and  1.27  for  "half  inch."          •  being  fitted  with  roller  chain  on  each  edge. 

3.  It  is  pointed  out  that  when  air  replaces  the  water  In  the  Chicago  test,  the  loader  ran  for  thirty  hours, 
boundaries  used  in  these  tests,  the  transmission  prob-  being  operated  by  three  shifts  of  eight  hours  each.  A 
ably  will  be  reduced  by  nearly  50  per  cent.  The  per-  short  pause  was  necessary  for  a  minor  repair  and  the 
centage  difference  between  the  two  windows  will  also  machine  continued.  One  of  the  things  that  recommend- 
be  halved.  ed  it  most  highly  to  the  officials  in  charge  was  the  fact 

The  final  conclusion  is  that  single-frame  double  that  it  would  work  just  as  hard  and  tirelesslv  between 
windows   of   half   inch    and   three-quarter    inch    sizes,     midnight  and   morning  as   at   any  other   time.     This 
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Canada's  Contractors — D.  Bremner 


Mr.  Douglas  Bremner,  president  and  managing  di- 
rector of  Bremner-Norris  &  Co.,  Limited,  contractors 
and  engineers,  Montreal,  is  one  of  the  younger  genera- 
tion of  contractors  who  has  come  to  the  front  within 
the  past  few  years.  He  is  among  the  increasing  class 
of  contractors  who  combine  technical  training  with 
the  practical  work  of  construction — men  who  believe 
that  contracting  offers  a  field  for  the  application  of  sci- 
entific knowledge  secured  through  a  course  of  Univer- 
sity study. 

Born  in  1893,  Mr.  Bremner  was  educated  at  the 
Montreal  High  school  and  at  McGill  University,  gradu- 
ating in  civil  engineering  at  McGill.  In  1913  and  1914, 
he  was  engaged  in  the  construction  of  roads,  sewers  and 
dwellings  at  Montreal  Heights,  Mount  Royal,  and  in 
1915,  joined  the  staff  of  A.  F.  Byers  &  Co.,  Limited, 
Montreal,  as  engineer  in  charge  of  construction.  Mr. 
Bremner  was  also  a  partner  of  that  concern  and  of 
a  subsidiary  company. 

Two  years  later  he  began  business  on  his  own  ac- 
count under  the  name  of  Douglas  Bremner  &  Co.,  Ltd., 
which  name  was  changed  in  1920  to  Bremner-Norris 
&  Co.,  Ltd. 

Among  the  contracts  carried  out  by  the  company  are 
eighteen  buildings  for  the  Imperial  Munitions  Board, 
the  manufacture  of  boxes  for  the  same  board,  five  build- 
ings for  the  Canada  Starch  Co.,  Ltd.,  six  for  the  Can- 
adian Explosives  Company,  the  ten-storey  Wilder 
Building,  Montreal,  Paquette  Building,  Montreal,  and 
headgates  for  the  St.  Paul  Hydraulic  Company. 

In  1918  Mr.  Bremner  organized  the  Flexner-Taylor 
Company  of  Canada,  Limited,  manufacturers  of  Flex- 
or-crete,  subflooring  and  roofing  compositions.  He  is 
the  president  and  managing  director  of  this  company. 
Last  year   Mr.   Bremner  organized   Ideal   Investments, 


Limited,   of   which   he   is   director   and   secretary-treas- 
urer. 

Mr.  Bremner  was  recently  elected  president  of  the 
General  Contractors'  Association  of  Montreal.  He  is 
also  a  director  of  the  Builders'  Exchange.  '  Besides  this, 


Mr.   D.   Bremner 

Mr.   Bremner  is  an  associate  member  of  the  Engineer- 
ing Institute  of  Canada. 

From  the  foregoing  it  will  be  seen  that  Mr.  Brem- 
ner has  shown  considerable  enterprise,  not  only  in  the 
contracting  business,  but  in  organizing  subsidiary  com- 
panies which  fit  in  with  the  business  of  contracting. 


is  the  time  when  men  are  least  efficient,  if  they  will 
work  at  all. 

This  is  the  first  machine  of  its  kind  to  be  put  on 
the  market  and  it  is  covered  by  patents.  Mr.  Barber 
developed  the  idea  late  in  the  summer  of  1920.  It 
had  its  first  tryouts  in  coal  and  ashes.  Chicago  ex- 
pects tn  use  the  machine  for  ash  and  gravel  loading 
(luring  the  summer. 


Opening  of  Pacific  Highway  in  British 
Columbia 

Tl  I  E  formal  opening  of  the  newly-paved  six-mile 
section    of   the    Pacific    Highway    immediately 
south  of   New   Westminster,   B.C.,   took   place 
with   all   due    formality    recently.      About    400 
people   and  some   125   automobiles  journeyed   to  the 
southerly   end   of   the   new    road    where   a   temporary 
platform  had  been  erected  for  the  speakers. 

Mr.  M.  A.  Macdonald,  M.C.,  M.P.P.,  acted  as  mas- 
ter of  ceremonies  and  introduced  the  speakers.  Hon. 
Dr.  King  formerly  declared  the  highway  open  for  traf- 
fic amid  enthusiastic  cheers. 

Other  speakers  who  participated  in  the  function 
were  Hon.  J.  W.  deB.  Farris,  attorney-general ;  Mayor 
Gale,  of  Vancouver;    Mayor  Johnston,  of  New  West- 


minster, and  Mr.  A.  E.  Foreman,  president  of  the  Can- 
adian Good  Roads  Association.  With  these  on  the 
platform  were  Capt.  Ian  Mackenzie,  Mr.  David  White- 
side and  the  reeves  of  Surrey,  Delta  and  Coquitlam, 
Messrs.  Sullivan,  Williamson  and  Marmont. 

Speeches  were  for  the  most  part  of  a  congratulatory 
character  to  the  minister  of  public  works  and  to  the 
people  of  the  lower  mainland  upon  the  completion  of 
the  road.  Mayor  Gale  and  Mayor  Johnston,  as  presi- 
dent and  vice-president  of  the  Good  Roads  League  of 
British  Columbia,  did  not  fail  to  take  the  opportunity 
to  emphasize  the  importance  of  completing  the  pave- 
ment as  far  as  Blaine,  so  that  Canada  might  be  repre- 
sented with  a  fully  paved  section  of  the  great  high- 
way which  stretches  from  Vancouver  to  Mexico. 

An  important  announcement  was  made  by  Dr.  King 
to  the  efTect  that  an  early  start  would  be  made  on  the 
l.i-t  remaining  important  link  in  the  trans-provincial 
highway — that  is,  from  Hope  to  the  system  of  roads 
in  the  dry  belt.  He  said  that  the  last  two  years  had 
been  spent  in  surveying  with  a  view  to  finding  the 
most  desirable  route,  but  that  now  he  expected  to  see 
an  early  start  made.  He  made  no  announcement, 
however,  of  the  selection  of  a  route. 

After  the  ceremony  the  minister  of  public  works 
accepted   the   challenge  of  the   Good   Roads   League 
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officials  and  drove  over  the  next  five  miles  of  the  high- 
way in  order  to  see  just  how  badly  in  need  of  paving 
it  is. 


Imperial  Oil  Salesmen  Meet 

The  annual  salesmen's  convention  of  Imperial  Oil, 
Limited,  was  held  last  week  at  the  Ritz-Carlton  Hotel, 
Montreal.  The  subjects  discussed  included  gasoline, 
coal  oil,  and  sub-station  management,  Gilbert  & 
Barker  pumps  and  storage  tanks  for  the  better  handl- 
ing of  oils,  Imperial  automotive  and  other  lubricating 
oils,  asphaltic  road  oils  and  advertising.  Messrs.  F. 
J.  Wolfe,  Montreal  manager,  and  F.  A.  McNichols, 
assistant  manager,  were  in  charge  of  the  arrangements 
of  the  convention. 


a  further  decrease.  A  40c  drop  in  the  price  of  nails 
per  keg  took  place  about  a  week  ago  and  j^lass  is  re- 
ported to  be  coming  down.  Lumber  is  dropping  very 
gradually,  as  are  many  other  building  supply  ma- 
terials, and  by  spring  it  is  expected  that  prices  in  gen- 
eral will  have  reached  a  level  that  will  allow  a  start  to 
be  made  on  a  large  home  building  program  to  provide 
adequate  housing  facilities  for  the   province. 


Drop  in  Building  Materials 

Building  material  prices  in  Quebec  are  showing  a 
downward  tendency,  according  to  recent  reports,  and 
building  contractors  are  looking  forward  to  a  lively 
house  building  season  next  spring.  Cement  has  drop- 
ped to  $1.00  per  bag  and  there  is  even  a  likelihood  of 


Trade  Incorporations 

The  Roofcraft  Co.,  Ltd.,  capital  $200,000,  head  office, 
Winnipeg,  Man.,  to  carry  on  the  business  of  builders  and 
contractors. 

Albion   Pairing   &   Construction   Co.,   Ltd.,   capital 
000,  head  office  at  Hamilton,  Ont.,  to  carry  on  the  business 
of  general  contractors. 

Ontario    Bricklaying   Company,    Limited,    capital    $40,000, 
head   office   at   Toronto,   Ont.,    to    carry   on    the    busine- 
liricklayers,  plasterers,  contractors,  etc. 

E.  Lankin  &  Son.  Ltd.,  capital  $40,000,  head  office  To- 
ronto, Ont.,  to  carry  on  the  business  of  manufacturing  and 
dealing  in  tinsmiths'  and  roofers'  supplies. 


Attractive  House  of  Colonial  Type 


THE  accompanying  plans  and  illustration  are  of 
an  attractive  house  of  the  Colonial  type,  recent- 
ly designed  by  Mr.  Harold  Watson,  architect, 
Toronto.  The  interior  of  the  ground  floor  is 
finished  in  white  oak  floors  and  trim,  while  pine  with 
an  enamelled  finish  is  used  on  the  first  floor.  The 
front  terrace  is  laid  with  red  quarry  tile  and  is  carried 
out  with  a  pergola  treatment  and  central  entrance 
porch.  The  exterior  of  the  house  presents  a  very  sim- 
ple and  pleasing  appearance,  with  the  dull  green-grev 
shutters  against  natural  finished  plaster  walls.  The 
sun-room  is  situated  at  the  rear  of  the  living  room  and 
overlooks  the  garden,  which  location  makes  it  easily- 
accessible  from  the  kitchen  in  the  event  of  it  being 
used  as  a  breakfast  room.  The  house  is  so  laid  out  as 
to  be  administered  with  the  minimum  of  household 
help. 


Residence  designed  by  Harold  Watson,  architect,  Toronto. 


February  2,  1921 


THE    CONTRACT    RECORD 


125 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Work  was  commenced  recently  on  the  Windsor,  Ont., 
end  of  the  Provincial  Highway  to  Montreal.  Fifty  men  and 
a   dozen   teams  commenced  work. 

The  Hoard  of  Governors  of  King's  College,  Windsor, 
N.S.,  is  planning  the  launching  of  a  campaign  for  $1,000,000 
for  the  re-building  and  extension  of  the  college.  Fire  de- 
stroyed  the  main   building  recently. 

It  was  announced  recently  that  the  provincial  govern- 
ment of  Ontario  has  purchased  the  Washago  Stone  Com- 
pany's quarry  and  plant  and  will  use  it  as  a  supply  base  for 
road   construction   in   Simcoe,  Ontario  and  York  counties. 

\t  a  recent  meeting  of  the  directors  of  the  Citadel 
Brick  &  Paving  Company  of  Quebec,  P.Q.,  Mr.  G.  B.  Ram- 
say was  elected  to  succeed  the  late  president,  Hon.  S.  N. 
Parent.  Mr.  Geo.  Parent,  M.P.,  was  elected  vice-president 
of  the  company  and  Mr.  P.  A.  Galarneau  was  re-elected  sec- 
retary-treasurer. 

Road  and  culvert  contracts  aggregating  over  $2,000,000 
have  been  let  by  the  Department  of  Highways,  Ontario. 
This  work  will  be  commenced  just  as  soon  as  weather  con- 
ditions permit.  The  Department  is  about  two  months  ahead 
of  time  this  year  in  the  awarding  of  contracts,  this  early  ac- 
tion being  taken  so  as  to  provide  work  for  the  unemployed  at 
as  early  a  date  as  possible. 

The  Dominion  Government  has  refused  to  finance  the 
construction  of  new  federal  offices  at  London,  Ont.,  this 
year.  The  Minister  of  Public  Works,  in  recent  conversa- 
tion with  Mr.  S.  Frank  Glass,  member  for  East  Middlesex, 
who  was  endeavoring  to  secure  the  construction  of  new  post- 
office,  etc.,  explained  that  the  Finance  Department  did  not 
have  the  money  to  spare  for  this  work  at  the  present  time. 

The  Trent  Waterway  Association  of  Ontario,  at  a  recent 
meeting,  decided  to  forward  a  resolution  to  Ottawa  in  an 
effort  to  have  the  Government  reconsider  the  temporary 
abandonment  of  work  on  the  Sewn  district  of  the  Trent 
i  a  i.il.  The  resolution  points  out  that  the  canal,  as  it  stands, 
is  practically  useless  commercially,  and  draws  attention  to 
the  comparatively  small  outlay  necessary  to  complete  the 
work. 

It  was  announced  recently  that  Sheehey  Bros.,  of  Peter- 
borough,  Ont.,  have  been  awarded  the  contract  for  a  $250,000 
clam  over  the  Otonabee  River,  at  Nassau,  Ont.  The  dam  is 
a  joint  undertaking  of  the  government  and  the  Canadian 
General  Electric  Company.  The  present  dam  at  this  point, 
which  belonged  to  the  above  company,  collapsed  recently, 
but  the  substructure  will  be  used  in  the  construction  of  the 
new  dam. 

At  the  annual  meeting  of  the  Association  of  Professional 
Engineers  recently  at  St.  John,  N.B.,  Mr.  C.  C.  Kirby  of  St. 
John  was  re-elected  president  of  the  association.  The  other 
officers  elected  were:  Vice-president,  W.  H.  Duff,  Moncton: 
secretary,  J.  A.  W.  Waring;    councillor  for  St.  John  district, 

F.  P.  Vaughan;  councillor  for  Moncton  district,  K.  S.  Pick- 
ard;  auditors,  F.  G.  Goodspeed  and  G.  S.  MacDonald;  nomi- 
nating committee:    for  St.  John  district,  G.  G.  Hare  and  A. 

G.  Tapley;  for  Moncton  district,  J.  A.  Ellis  and  H.  A. 
Trudge :  Fredericton  district,  C.  A.  MacVey  dud  D.  W. 
Burpee. 

The  following  officers  were  elected  at  the  recent  annual 
meeting  of  the  Association  of  Professional  Engineers  of  Mani- 
toba: President,  M.  A.  Lyons,  chief  engineer,  Good  Roads 
Board;    vice-president,  J.  G.  LeGrand,  bridge  engineer,  Can- 


adian National  Railways;  secretary  and  registrar,  Geo.  !.. 
Guy,  chief  engineer,  Public  Utilities  Commission;  membei- 
.uncil:  W.  M.  Scott,  commissioner  Greater  Winnipeg 
Water  District;  D.  A.  Ross,  Pratt  and  Ross,  consulting  en- 
gineers; II.  A  Dixon,  chief  engineer,  Canadian  Xational 
Railwap»;  P.  Burke  Gaffney,  bridge  engineer,  Good  Roads 
Department.  The  association  decided  to  offer  to  the  Uni- 
versity of  Manitoba  a  scholarship  in  engineering  and  assist- 
ance in  lecturing  on  special  engineering  subjects. 


Personal 

Mr.  J.  J.  Mason  was  re-elected  chairman  of  the  Public 
Utilities    Commission    of    Stratford,    at    the    re-organization 

meeting  held   recently. 

Mr.  Robert  F.  Elliott  was  re-elected  chairman  of  the 
Public  Utilities  Commission,  of  Kingston,  Out.,  at  the  recent 
inaugural   meeting  of  that  body. 

The  Dufferin  Construction  Co.,  Ltd.,  of  Toronto,  have 
moved  their  offices  from  the  Lumsden  Bldg.  to  Room  304, 
Brass  Bldg.,  Yonge  and  Adelaide  Streets. 

Mr.  John  Brown,  chief  engineer  in  charge  of  government 
work  at  Port  Stanley,  Ont.,  had  an  unpleasant  experience  re- 
cently when  he  missed  his  footing  while  working  around  the 
machinery  and  slipped  into  the  icy  waters.  His  cries  for 
help  were  speedily  answered,  however,  by  one  of  the  work- 
men and  he  was  dragged  out  none  the  worse  for  the  im- 
mersion. 

Mr.  C.  H.  X.  Connell.  district  engineer  of  the  C.  N.  R., 
at  Quebec,  has  been  promoted  to  district  engineer  at  To- 
ronto, with  jurisdiction  over  all  C.  N.  R.  lines  in  Ontario. 
Mr.  Connell  will  be  succeeded  by  Mr.  L.  Brousseau,  divi- 
sional engineer  at  Levis,  P.Q.  Mr.  Connell  has  been  con- 
nected with  railway  engineering  for  a  number  of  years,  his 
early  experiences  being  with  the  Alberta  Railway  &  Irriga- 
tion Company  at  Lethbridge,  then  with  the  Canadian  North- 
ern Quebec  and  Quebec  &  Lake  St.  John  Railways. 

Col.  C.  D.  McPherson,  of  Portage  la  Prairie,  member  of 
the  legislature  for  Lakeside,  has  been  appointed  Minister  of 
Public  Works  for  Manitoba,  succeeding  Hon.  G.  A.  Grierson, 
who  resigned  on  account  of  ill  health.  Mr.  Grierson  will 
however,  retain  his  seat  in  the  legislature.  Col.  McPherson 
was  born  in  Forest,  Ont..  on  April  11,  1877,  and  was  firs', 
elected  to  the  legislature  of  Manitoba  in  1910,  was  defeated 
in  1014,  and  re-elected  in  1915  and  1920.  His  military  experi- 
ence includes  four  years,  from  1904  to  1908,  as  lieutenant  and 
captain  in  the  12th  Manitoba  Dragoons;  he  was  promoted  to 
the  rank  of  lieutenant-colonel  in  1913.  He  went  overseas 
in  1914,  returning  to  take  command  of  the  32nd  Battalion. 


Obituary 

Mr.  W-  G.  Doling,  foreman  of  the  water  works  depart- 
ment at  Regina,  died  recently  following  a  prolonged  illness 
from  Bright's  disease. 

Mr.  John  Jenkins,  well  known  contractor  of  Kingston, 
Ont,  died  recently  in  that  city.  Deceased  was  born  in  Eng- 
land 75  years  ago,  coming  to  Canada  at  an  early  age.  Mr. 
Jenkins  built  several  of  Kingston's  industrial  buildings. 

Word  has  reached  Toronto  of  the  death  of  Captain 
Walter  John  Loudon,  in  Cuba,  where  he  was  employed  as 
engineer  in  the  interests  of  W.  Perkins  Bull.  Captain  Lou- 
don was  born  in  Toronto  35  years  ago  and  graduated  from 
the  Royal  Military  College.  Kingston.  His  engineering  ex- 
perience includes  extensive  railway  construction  work  with 
the  C.  P.  R..  C  X.  R.  and  Kettle  Valley  Railway.  Captain 
Loudon  saw  service  in  the  South  African  War  and  the  re- 
cent war,  going  overseas  in  1914  as  captain  with  the  102nd 
Battalion. 
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News   of   Special   Interest   to   Contractors,   Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage   and 
Roadways 

Forest,  Ont. 

Town  Council  has  accepted  petitions 
and  will  have  plans  prepared  for  con- 
struction of  pavements  on  King  and  Main 
Sts.    J.  W.  English,  clerk. 

Kitchener,  Ont. 

Tenders  will  be  called  about  February 
15th,  to  close  March  15th,  for  construc- 
tion of  pavements  on  two  streets  at  esti- 
mated cost  of  $100,000  for  City.  A.  H. 
Millar,   clerk. 

Lauzon,  Que. 

Council  has  passed  by-law  to  borrow 
$325,000  for  construction  of  waterworks 
system.  Tenders  will  be  called  when 
by-law  is  endorsed  by  ratepayers.  H. 
Bourassa,  secy.-treas. 

Maiden,  Ont. 

Noah  Deslippe,  secy.  Maiden  Twp. 
Council,  will  receive  tenders  until  Feb. 
16,   for   drainage   work. 

Newmarket,  Ont. 

By-law    has    been    passed    authorizing 
construction    of    sewers    costing   $29,000 
for  town.     P.  J.  Anderson,  clerk. 
Ottawa,  Ont. 

Exhibition  Association,  City  Hall,  will 
do  grading  and  levelling  work  at  Lans- 
downe  Park,  by  day  labor  under  supervi- 
sion of  Commr.  of  Works  A.  F.  Macal- 

lum. 

Pembroke,  Ont. 

Tenders  will  be  called  shortly  for  fol- 
lowing road  construction  for  Town:  One 
street,  24  ft.  roadway  with  curbs  8  in. 
Tarvia  macadam,  length  about  2,000 
ft.  cost  $13,000;  one  street,  24  ft.  roadway 
with  curbs  8  in.  tarvia  macadam,  length, 
650  ft.,  cost  $4,000;  one  street,  20  ft. 
roadway  with  curbs  8  in.  tarvia  macadam, 
length  600  ft.,  cost  $3,750;  one  street,  sur- 
facing present  macadam  roadway  with 
bitulithic  roadway,  averages  32  ft.  wide, 
length  about  3,300  ft.,  cost  $40,000.  Town 
intends  to  build  all  catch  basins 
and  call  tenders  for  bitulithic  only.  Town 
Engr.,  will  receive  tenders  Feb.  7th  for 
4,000  cubic  yards  of  quarried  stone  for 
roadway  construction  to  be  delivered 
somewhere  in  town  limits.  Engr.  is  also 
preparing  plans  for  the  widening  of  the 
bridge  across  Muskrat  River.  W.  A. 
Moore,  acting  clerk  and  engr. 

Wilkesport,  Ont. 

Plans  will  be  prepared  for  paving 
roadway  for  Lambton  County  Council 
W.    H.    McGee,    Chrm.,    Wilkesport. 

CONTRACTS  AWARDED 
London,   Ont. 

General  contract  for  construction  of 
filtration  plant  costing  $35,000  for  Util- 
ities Commrs.  is  awarded  to  Permutit 
Co.,  New  York,  N.Y.,  U.S.A.  Canadian 
representative.  W.  W.  Westaway  Co  38 
Main  St.  W.,  Hamilton,  Ont. 

Ridgetown,  Ont. 

W.   J.   Archibald,    120   Delaware   Ave. 


Toronto,  is  awarded  general  contract  for 
construction  of  pavement  on  Erie  St.  S. 
at  cost  of  $20,000  for  Town  Council. 

Toronto,  Ont. 

Prov.  Gov't.,  Dep't.  Pub.  Highways, 
awarded  the  following  contracts  for  con- 
struction of  pavements;  296  Cadwell 
Sand  &  Gravel  Co.,  84  Sandwich  St., 
Windsor,  Ont.;  297  D.  O.  Johnson, 
Brantford,  Ont.;  304,  E.  G.  Law,  107 
Hillsdale  Ave.  E.,  Toronto;  286,  Grant 
Bros.,  Bank  Nationale  Bldg.,  Ottawa. 


Railroads,  Bridges  and  Wharves 

Batiscan,  Que. 

Estimates  are  being  prepared  for  re- 
moval of  35,000  cubic  yards  of  material 
to  open  a  channel  to  Royal  mail  steam- 
ers plying  between  Quebec  and  Montreal 
for  Dominion  Gov't.  Work  will  cost 
about  $8,000. 

Bienville,  Que. 

Erection  of  waiting  room  at  cost  of 
$4,000  is  contemplated  by  Levis  Tram- 
ways,   Ltd.,    Commercial    St.,    Levis. 

Kitchener,   Ont. 

Tenders  will  be  called  Feb.  15th  to 
close  March  15th,  for  construction  of 
bridge  for  city.  H.  Tohnson,  Engr., 
Frederick  St. 

London,  Ont. 

It  is  planned  by  London,  &  Port  Stan- 
ley Rly.  to  reballast  road  from  London  to 
Port  Stanley,  purchase  steam  shovel  and 
a  new  electric  locomotive.  T.  Richards. 
Mgr. 

G.  T.  Rly.  contemplates  laying  one  hun- 
dred miles  of  new  one  hundred-pound 
steel  rails  this  season.  Chas.  Forrester, 
Sup't.,  London,  Ont. 

Montreal,   Que. 

C  N.  Rly.,  411  Dorchester  St.,  will 
build  water  tank  at  cost  of  $5,000  at 
Long  Point. 

Prince  Rupert,  B.C. 

C.  N.  Rlys.,  H.  O.,  Toronto,  Ont.,  will 
build  coal  bunkers  at  estimated  cost  of 
$10,000. 

Rimouski,    Que. 

:  Prov.  Gov't.,  Dep't.  Pub.  Works,  Par- 
liament Bldgs.,  Que.,  contemplates  alter- 
ations to  wharf. 

Sully,  Que. 

Construction  of  bridge  is  contemplated 
by  Town  Council. 

Sydney,  N.S. 

Construction  of  marine  railway  esti- 
mated to  cost  $100,000  is  planned  by 
Sydney  Foundry  &  Machine  Works.  W 
E.   Clark,  Mgr. 

Victoria,  B.C. 

Plans  are  being  prepared  for  a  ferry 
^nding  for  C.  N.  Rlys.  H.  L.  Johnston, 
Dist.    Engr.,    711    Belmont    St.,    Victoria. 

CONTRACTS  AWARDED 
Proctor,  B.C. 

Fred    Cogle    &    Henry     Perry     Leake, 


Proctor,  have  general  contract  for  con- 
struction of  floating  wharf  at  cost  of 
$5,000  on  Princess  Creek,  Kootenay 
Lake,   for   Dominion   Gov't.,    Dep't.   Pub. 

Works. 

Thetis  Island,  B.C. 

Dominion  Gov't.,  Dep't.  Pub.  Works, 
awarded  general  contract  for  construc- 
tion of  wharf  at  cost  of  $9,000  to  The 
Vancouver  Pile  Driving  &  Contracting 
Co.,  207  Hastings  St.  W.,  Vancouver. 

Three  Rivers,  Que. 

Plumbing  contract  for  extension  to 
tramways  garage  costing  $20,000  for 
North  Shore  Power  Co.,  Des  Forges  and 
Notre  Dame  Sts.,  is  placed  with  Ger- 
main &  Frero.   sT   Si.   Antoine  St. 


Public  Buildings,  Churches 
and  Schools 

Barwick,  Ont. 

Chappie  Municipality  Barwick,  will 
build  a  consolidated  school  at  cost  of 
$20,000.    Jas.  M.  Johnston,  clerk. 

Blanchard,   Man. 

By-law  authorizing  erection  of  hos- 
pital  will   be   submitted   shortly. 

Brookland,  Man. 

Ratepayers  recently  defeated  by-law 
authorizing  addition  and  alterations  to 
school    costing    $40,000     for     Brookland 

S.     D; 

Cawston,  B.C. 

Cawston  Community  Hall  Co.,  will 
erect  a  Community  Hall. 

Durham,  Ont. 

Rev.  J.  S.  McGoey,  Markdale,  Ont., 
will  receive  tenders  for  altering  mill  into 
church  at  estimated  cost  of  $10,000. 

Eriksdale,    Man. 

Ratepayers  passed  by-law  authorizing 
erection  of  hospital  costing  $30,000  for 
Gov't,  and  Eriksdale  Hospital  Dist. 

Hamilton,  Ont. 

Witton  &  Walsh,  architects,  7  Hugh- 
son  St.  S.,  are  preparing  plans  for  addi- 
tion to  school  estimated  to  cost  $40,000 
for  Bd.  of  Education.  Tenders  will  be 
called  shortly. 

Hazlemere,  B.C. 

United  Farmers  &  Social  Club,  Hazle- 
mere, will  build  a  public  hall.  Tenders 
will  be  called  shortly. 

Holmfield,   Man. 

Municipality    of    Killarney,    Killarney. 
Man.,  contemplates  building  a  hospital  at 
cost  of  $15,000.     J.  G.  H.  Russell,  archi- 
tect,   1110    McArthur    Bldg.,    Winnipeg. 
Hull,  Que. 

Erection  of  addition  to  school  at  cost 
of  $35,000  is  contemplated  by  La  Cmsn. 
Scolaire.  Chas.  Brodeur,  architect,  63 
City  Hall  Ave.,  is  preparing  plans. 

Huntingford,   Ont. 

Plans    are    being    prepared    for    Parish 

d        „r„Chnst    Chur<:h    Congregation. 
Rev.  W.  B.  Moulton,  Rector. 
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Hands  Off  Hanna  I 

JUST  at  the  moment  there  is  no  question  occupy- 
ing quite  so  prominent  a  place  in  the  Canadian 
public  mind  as — "What  will  be  the  outcome  of 
President  Hanna's  'no  politics'  order?" 
It  will  be  remembered  that  a  few  weeks  ago  Presi- 
dent Hanna,  of  the  Canadian  National  Railway  Sys- 
tem, issued  an  order  that  all  employees  of  that  sys- 
tem must  refrain  from  taking  an  active  part  in  politics 
— an  order  which  simply  meant,  in  other  words,  that 
an  employee  of  the  government  railways  must  not 
enter  into  a  public  controversy  regarding  the  policy 
of  his  employer.  Consider  the  case,  for  example,  of 
a  government  railway  employee  becoming  a  member 


of  parliament,  thus  placing  the  president  and  other 
officers  of  the  road  in  the  position  of  being  also  that 
employee's  servants.  Such  a  position  would  be  unten- 
able, ridiculous  in  the  extreme,  and  diametrically  op» 
posed  to  the  possibility  of  a  business-like  administra- 
tion of  the  government's  business.  The  order  was  fol- 
lowed, however,  by  vigorous  protests  from  labor  agi- 
tators and  the  government  was  prevailed  upon  to  ap- 
point a  Conciliation  Board  of  three  members  to  make 
a  report.  This  report  has  just  been  made  public  and 
condemns,  by  a  vote  of  two  to  one,  the  president's  or- 
der. It  is  safe,  we  believe,  to  say  that  such  a  report 
came  as  a  complete  surprise  to  ninety  per  cent,  of  the 
electors  of  Canada  who  are  indignant  at  this  evident 
effort  to  make  our  national  railway  system  a  political 
football. 

The  question  at  issue  is  a  national  one,  for  it  is  in 
effect  —  can  national  ownership  succeed  or  must  it 
fail?  Is  it  impossible  to  divorce  the  management  and 
development  of  national  utilities  from  politics?  Across 
the  line  they  made  the  same  experiment  during  the 
war  and  the  answer  they  give  is,  no!  In  various  parts 
of  Canada  the  same  experiments — on  a  smaller  scale — 
have  been  tried  in  the  way  of  municipal  management 
of  waterways,  electric  railways  and  electric  light  and 
power  distribution,  and  in  connection  with  these  ex- 
periments there  is  no  single  manager  who  will  not 
tell  you  that  the  "curse"  of  the  whole  thing  is  politics, 
and  only  in  proportion  as  the  management  have  been 
left  their  independence  have  they  been  able  to  make 
a  success  of  their  enterprises. 

Government  ownership  is  to-day  on  trial  and  we 
venture  the  opinion  that  the  answer  to  the  question 
"will  Hanna's  order  be  upheld  or  not?"  will  also  at 
the  same  time  answer  the  other  question  "will  Cana- 
dian Government  ownership  of  the  railways  be  a  suc- 
cess or  a  miserable  and  expensive  failure?" 


Quebec  Has  Made  Big  Strides  in  Road  and 
Water  Power  Development 


IN  a  review  of  the  financial  situation  of  the  Pro- 
vince of  Quebec,  the  treasurer,  Hon.  Walter 
Mitchell,  in 'the  course  of  his  budget  speech  on 
January  27,  referred  to  the  development  of  the 
roads  and  water  powers  of  the  province,  pointing  out 
that  to-day  there  were  over  3,400  miles  of  good  con- 
crete, macadam  and  gravel  roads  throughout  the  pro- 
vince, and  that  under  the  Good  Roads  Act  of  1912, 
some  $25,000,000  had  been  spent  on  this  work  up  to 
the  30th  of  June  last. 

With  regards  to  the  water  powers,  a  reservoir  of 
some  300  square  miles  had  been  formed  at  La  Loutre 
on  the  St.  Maurice  River  which  would  allow  of  1,000,- 
000  h.p.  being  developed  on  this  river.  A  dam  had  also 
been  constructed  on  the  St.  Francis  which  had  practic- 
ally doubled  the  horse  power  already  developed  on 
this  river.  As  a  result  of  these  developments,  a  great 
many  towns  were  rapidly  becoming  large  industrial 
centres. 

The  government  had  also  under  consideration  the 
development  ol  the  Ste.  Anne  de  Beaupre  River,  the 
Chaudiere,  Harricana  and  Bell  Rivers,  and  the  Jacques 
Cartier,  Kenogami  and  St.  John  Lak 

In  his  estimate  of  expenditure  for  the  fiscal  vear 
ending  June  30th,  1922.  Mr.  Mitchell  calculated  'that 
$831,500  will  be  spent  on  roads,  and  this  figure  will 
no  doubt  be  greatly  exceeded  in  actual  expenditure. 
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Canada's  Engineers — /.  M.  R.  Fairbairn 


John  Morrice  Roger  Fairbairn,  the  new  president  of 
The  Engineering  Institute  of  Canada,  although  still 
a  comparatively  young  man,  occupies  a  position  of  pre- 
mier importance  and  responsibility  in  the  engineering 
world — the  position  of  chief  engineer  of  the  Canadian 
Pacific  Railway  System. 

Mr.  Fairbairn  was  born  at  Peterborough  in  1873, 
and  was  educated  in  private  school  and  the  high 
school  of  his  native  city,  before  commencing  his  course 
in  civil  engineering  at  the  School  of  Practical  Science 
in  Toronto.  His  summer  vacations  while  attending 
college  were  taken  up  with  practical  engineering  work. 
Two  summers  were  spent  with  the  late  George  W. 
Ranney,  C.E.,  on  surveys  and  in  getting  out  plans  for 
the  construction  of  the  Irondale,  Bancroft  and  Ottawa 
Railway.  The  following  vacation  was  spent  as  leveller 
and  topographer  on  preliminary  and  location  surveys 
for  the  Peterborough,  Parry  Sound  and  Sault  Ste. 
Marie  Railway,  under  the  late  W.  A.  Ramsay,  chief 
engineer  of  construction  for  the  Canadian  Pacific  Rail- 
way. Thus,  Mr.  Fairbairn's  connection  with  the  com- 
pany in  which  he  now  occupies  so  eminent  a  position 
goes  back  twenty-nine  years. 

After  graduating  in  civil  engineering  in  1893,  his 
first  position  was  with  the  Department  of  the  Interior 
as  principal  assistant  to  Fred.  W.  Wilkins,  Dominion 
topographical  surveyor  on  surveys  in  Alberta,  and 
later  in  the  same  year  he  was  with  the  Department 
of  Railways  and  Canals,  draughting.  Part  of  1894  was 
spent  with  the  Department  of  Militia  and  Defence  as 
principal  assistant  to  Fred.  W.  White,  chief  engineer 
of  the  Department,  and  the  remainder  of  the  year 
with  the  Department  of  the  Interior  as  principal  assist- 
ant to  Fred  W.  Wilkins,  D.T.S.  on  trail  location  sur- 
veys in  Southern  Alberta.  The  following  year  was 
spent  partly  with  the  Department  of  Railways  and 
Canals  as  transitman  on  contour  surveys  of  Balsam 
Lake,  under  R.  B.  Rogers,  superintending  engineer,  and 
the  balance  with  the  Department  of  Militia  and  De- 
fence, as  principal  assistant  to  Fred.  W.  White,  chief 
engineer.  Following  a  short  period  with  the  Depart- 
ment of  Railways  and  Canals  as  transitman  on  right 
of  way  surveys,  he  became  engineer  in  charge  of  con- 
struction of  Lachine  and  St.  Laurent  lines  of  the  Mont- 
real Park  and  Island  Railway.  During  the  greater 
part  of  1897  Mr.  Fairbairn  was  principal  assistant  to 
Chas.  A.  Stoess,  on  mining  claim  and  land  grant  sur- 
veys in  the  Slocan  District,  B.C.,  and  until  March, 
1898,  was  engaged  in  surface  and  underground  surveys 
of  various  mining  properties,  during  which  time  he 
acted  as  city  engineer  of  Kaslo,  B.C. 


Mr.  Fairbairn  then  entered  private  practice,  which 
he  followed  up  as  civil  and  mining  engineer  and  pro- 
vincial land  surveyor  at  Kaslo,  B.C.,  and  Greenwood, 
B.C.  In  1900  Mr.  Fairbairn  joined  the  construction 
department  of  the  Canadian  Pacific  Railway  as  leveller 
on  grade  reduction  surveys  between  Winnipeg  and 
Fort  William.  From  August  of  that  year  until  August, 
1901,  he  was  with  the  Department  of  Railways  and 
Canals  as  engineer  in  charge  of  a  section  of  the  Trent 
Canal.  Since  August,  1901,  Mr.  Fairbairn's  association 
with  the  Canadian  Pacific  Railway  has  been  continu- 
ous as  follows:  Principal  assistant  to  division  engineer 
at    Montreal;     resident    engineer   at    Ottawa;    assistant 


Mr     J.    M.    R.    Fairbairn 

engineer  in  chief  engineers'  office,  Montreal;  acting 
division  engineer,  Eastern  division;  division  engineer 
for  Ontario  at  Toronto;  division  engineer,  Eastern  di- 
vision at  Montreal.  In  1908  he  was  appointed  princi- 
pal assistant  engineer  followed  by  engineer,  mainten- 
ance of  way  in  1910,  and  later  assistant  chief  engineer. 
On  July  first,  1918,  Mr.  Fairbairn  was  appointed  chief 
engineer  of  the  Canadian  Pacific  Railway  System. 

In  addition  to  having  acted  as  a  member  of  the 
council  and  vice-president  of  The  Institute,  Mr.  Fair- 
bairn is  a  director  of  the  American  Railway  Engi- 
neering Association,  a  member  of  the  Institution  of 
Civil  Engineers  of  Great  Britain,  and  of  the  American 
Society  of  Civil  Engineers. 


The  Toronto-Hamilton  Highway 

Till'  Toronto-Hamilton  Highway  was  the  sub- 
ject of  a  lecture  at  the  last N  meeting  of  the 
Montreal  Branch  of  the  Engineering  Institute 
of  Canada,  held  on  January  27th,  the  speaker 
being  Mr.  H.  S.  Van  Scoyoc,  of  the  Canada  Cement 
Company,  Limited.  The  lecturer  began  by  remarking 
that  the  construction  of  the  Toronto-Hamilton  High- 
way was  begun  on  November  8th,  1914.  as  a  solution 
to  the  unemployment  question. 

Up  to  December  31.  1920,  $1,142,309.19  had  been 
expended  on  the  work,  this  being  an  average  of  $32,- 


378.37  per  mile  of  road.  It  is  estimated  that  property 
along  the  highway  has  increased  $6,000,000  in  value 
since  the  road  was  tirst  proposed,  this  being  at  the  rate 
of  about  $170,000  per  mile.  Some  4.300.000  vehicles 
had  used  the  highway  up  to  the  end  of  1920.  and  the 
saving  in  gasoline  Consumption  alone  due  to  the  con- 
struction of  the  highway  amounted  to  more  than  tin- 
cost  of  construction. 

As  originally  planned,  the  road  was  If)  feet  wide, 
but  was  built  to  a  width  of  18  feet,  and  to  24  feet  in 
width  for  the  five  miles  leading  from  Toronto.  With 
the  present  traffic  the  road  is  too  narrow. 
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$9,000,000    Hotel    in    Montreal 

Is  Now  Assured 

Contract  Awarded  for  the  Palatial  Mount  Royal  Hotel  — 

Work  to  Commence  in  April — Geo.  A.  Fuller 

Company  the  Successful  Tenderers 


THE  proposed  Mount  Royal  Hotel  at  Montreal, 
one  of  the  most  noteworthy  projects  of  the 
kind,  not  only  in  Canada,  but  on  the  North 
American  continent  during  recent  years,  is  now 
on  its  way  to  becoming  an  accomplished  fact,  the 
contract  having  been  definitely  awarded  to  the  George 
A.  Fuller  Company,  and  the  announcement  having 
been  made  that  constructional  operations  will  start  this 
.spring. 

The  building  is  being  erected  by  the  United  Hotels 
Company  of  America   in   collaboration  with  the   Can- 


adian railway  and  steamship  lines.  It  will" contain 
upwards  of  one  thousand  rooms  and  will  occupy  prac- 
tically an  entire  block.  Its  frontage  on  Peel  Street 
will  be  330  feet,  on  Brunside  I'lace  252  feet,  and  on 
Metcalfe  Street  330  feet.  An  incidental  undertaking 
will  be  the  construction  of  a  wide  thoroughfare  on  the 
south  side  of  the  property,  running  through  from  Peel 
Street  to  Metcalfe  Street,  to  be  known  as  Mount 
Royal  Place.  This  thoroughfare  will  be  70  feet  wide, 
paved  and  well-lighted. 

The  hotel  is  to  be  of  modern  fireproof  construction, 


The  Mount  Royal,  Montreal,  as  It  Will  Appear  When  Completed 


The    award   of   the   contract   to   the    Geo.    A.    Fuller   Co.    assures   an   early   start  on    this   nine-million   dollar  structure 
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steel  and  concrete,  with  exterior  walls  of  limestone 
and  brick.  The  foundations  are  to  be  carried  approxi- 
mately 25  feet  below  street  grades,  providing  two 
floors  below  the  level  of  the  side-walk.  Here  accommo- 
dation will  be  provided  for  heating,  ventilating,  and 
power  equipment,  as  well  as  for  kitchens,  laundry, 
refrigeration,  and  other  service  features. 

The  building  is  to  be  ten  storeys  high — the  full 
permissible  height  of  130  feet  above  street  level.  Pro- 
vision is  made  for  the  addition  of  six  more  storeys  in 
case  the  city  by-laws  shall  ever  be  amended  to  admit 
of  them. 

It  is  worthy  of  note  that  the  entire  top  floor  will 
be  set  aside  for  conventions.  During  recent  years  the 
city  of  Montreal  has  come  to  be  regarded  as  the  Mecca 
of  conventions,  and  every  provision   is   made   in   the 


Mount  Royal  Hotel  for  the  development  of  this  busi- 
ness. The  convention  hall  will  have  a  seating  capac- 
ity of  two  thousand,  with  restaurant  and  general  ac- 
commodation in  keeping. 

The  project  is  promoted  by  the  United  Hotel- 
Company  of  America,  of  which  Air.  Frank  A.  Dudley, 
of  the  United  Hotels  Company  of  America,  is  presi- 
dent. This  company  controls  seventeen  modern  fire- 
proof hotels  in  the  United  States  and  Canada.  Mr. 
Geo.  H.  O'Neill,  of  the  United  Hotels  Company  of 
America,  is  general  manager  of  the  Canadian  com- 
panies. 

The  architects  are  Messrs.  Ross  and  MacDonald,  1 
Belmont  Street,  Montreal,  and  the  general  contract- 
ors, the  Geo.  A.  Fuller  Company,  Limited.  285  Beaver 
Hall  Hill,  Montreal. 


Bridge  Building  Problems  Discussed  at 
Dominion  Bridge  Go's  Conference 

Staff  Gathering  Compare  Notes  on  Shop  Methods  and  Field 
Practice,    Making    Themselves    Festive    Between     Times 


THE   Dominion   Bridge   Company's   annual   con- 
ference, Montreal,  January  26-28,  was  a  very 
successful  one  from  all  points  of  view.    Discus- 
sions  on    subjects   of   general    interest   to   the 
staffs  of  the  different  branches  were  held  during  the 
intervals  between  festivities. 

The  conference  began  by  a  general  meeting  on 
January  26th,  when  the  president,  Mr.  G.  H.  Duggan, 
welcomed  the  directors  and  representatives  of  the 
Winnipeg,  Toronto,  Ottawa  and  Quebec  branches, 
and  outlined  the  programme  for  the  coming  activities. 
The  same  night  a  dance  was  held  at  the  Windsor 
Hotel,  which  was  attended  by  about  550  persons,  a 
buffet  supper  being  served  towards  midnight. 

The  following  day  was  devoted  to  shop  methods 
and  field  practice.  In  the  morning,  the  members  of  the 
staff  proceeded  to  inspect  the  shops  at  Lachine,  and 
were  given  some  demonstrations  of  the  methods  em- 
ployed at  this  plant. 

Following  a  luncheon  in  the  Dominion  Bridge 
Company's  lunch  room,  came  discussions  on  standard 
structural  steel  details,  where  the  representatives  of 
the  various  branches  compared  notes  with  regards  to 
shop  and  field  practice.  The  feeling  for  closer  co- 
operation with  architects  arid  designers  was  a  feature 


of  the  discussions,  while  efficiency  was  the  key-note. 
Meanwhile  the  accountants  were  having  a  meeting 
pi  their  own. 

On  the  28th,  the  morning  session  was  devoted  t>> 
a  discussion  on  "Indirect  Expense,"  which  was  con- 
tinued in  the  afternoon,  and  followed  by  a  further 
discussion  on  standards.  In  the  evening  a  smoker 
and  entertainment,  under  the  auspices  of  the  Dominion 
Bridge  Company  Welfare  Association,  in  the  rooms 
of  the  association  at  Lachine,  concluded  a  very  inter- 
esting and  successful  programme. 


A  sequel  to  the  meeting  of  various  civic  associa- 
tions of  Montreal  reported  in  our  issue  of  January 
26th  was  a  subsequent  meeting  at  which  representa- 
tives of  the  various  units  convened  by  the  City  Im- 
provement League  came  to  an  agreement  on  the  pro- 
posed loan  project,  and  appointed  a  committee  to  meet 
.the  Quebec  Government  for  the  purpose  of  discussing 
the  proposal  for  the  government  to  borrow  and  re- 
loan  a  sum  not  exceeding  $20,000,000  to  be  applied  to 
house-building.  A  committee  of  nine  members  will  be 
appointed  by  Mr.  U.  H.  Dandurand,  vice-president  of 
The  Montreal  City  Improvement  League,  with  a  view 
to  working  out  the  general  plans  already  approved. 
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A  Record  Achievement  is  the 
35th  E.I.G.  Annual  Meeting 

Nearly  Seven  Hundred  Engineers  Participate  in  Event  Notable  Not  Only 

For  the  Quality  of  the  Proceedings  but  Also  for  the  Fellowship 

and  Spirit  of  Unity  Displayed  Throughout 


BOASTING  the  largest  attendance  on  record,  the 
thirty-fifth  annual  general  and  professional 
meeting  of  the  Engineering  Institute  of  Canada 
was  held  in  Toronto  during  three  days  of  last 
week,  February  1,  2  and  3.  A  registration  of  prac- 
tically 700  engineers  was  recorded,  besides  nearly  100 
ladies.  This  meeting  can,  therefore,  be  safely  consid- 
ered the  most  outstanding  event  that  has  ever  taken 
place  in  engineering  circles  in  Canada  and  surpasses 
the  excellent  example  set  a  year  ago  by  the  Montreal 
Branch  of  the  Institute. 

The  enthusiasm  that  was  displayed,  the  interest 
that  was  exhibited  and  the  co-operative  spirit  that  was 
evinced  all  showed  the  important  place  that  the  engi- 
neering profession  is  taking  in  Canadian  affairs.  The 
engineers  present  came  from  all  parts  of  Canada  and 
visitors  were  registered  from  the  United  States  and 
foreign  countries.  The  result  of  such  a  representation 
lias  been  the  enlargement  of  the  spirit  of  brotherhood 
and  fellowship  that  is  so  essential  to  the  growth  and 
development  of  the  Institute. 

The  papers  presented,  at  the  professional  sessions 
covered  a  wide  range  of  engineering  activities  and  in 
order  to  satisfy  the  needs  of  the  engineers  present  it 
was  found  desirable  to  arrange  sectional  meetings  so 
that  papers  of  particular  interest  to  municipal,  elec- 
trical, structural,  mechanical  and  chemical  engineers 
might  be  presented.  Some  of  the  papers  read  at  the 
meetings  are  published  elsewhere  in  this  issue  and 
immediately  following  is  a, resume  of  the  proceedings 
of  the  three  days.  The  sessions  were  held  in  the  King 
Edward  Hotel. 

Hon.  Henry  Mills'  Address  of  Welcome 

The  delegates  were  welcomed  to  Toronto  by  Hon. 
Henry  Mills,  Minister  of  Mines  for  Ontario.  He  ex- 
pressed  himself  as  feeling  very  much  at  home  in  a 
gathering  of  engineers,  who  were  like  himself,  men  of 
work  and  action  and  not  of  words.  "!  do  not  think." 
lie  said,  "that  in  the  past  your  work  has  received  the 
recognition  and  appreciation  that  it  should,  and  be- 
lieve that  the  time  is  coming  when  you  will  realize 
thai  you  must  keep  more  in  the  limelight.  Hie  med- 
ical profession,  the  legal  profession,  in  fact  all  other 
professions  are  protected  and  it  is  up  to  vou  1. 1 
that  your  profession  is  protected  in  a  like  manner. 
1  believe  the  time  is  coming  when  you  will  realize 
that  every  man  who  enters  the  engineering  profession 
should  be  required  to  pass  a  rigid  test  before  being 
allowed  admittance,  and  if  you  cannot  obtain  this 
protection  in  any  other  way,  it  must  be  obtained  by 
legislation.  You  are  entitled  to  this  legislation,  just 
as  much  as  the  medical  profession  or  any  other  pro- 
fession   and    I    can    assure    vou    when    that    matter    is 


brought  before  the  legislature,  you  will  have  my  most 
sympathetic  support.  Although  I  have  no  figures 
showing  the  actual  strength  of  your  organization,  I 
believe  you  have  a  membership  of  somewhere  in  the 
neighborhood  of  4,000  and  when  the  time  arrives  I 
cannot  see  how  it  will  be  possible  to  refuse  an  organ- 
ization of  your  strength,  taking  into  consideration  the 
importance  of  your  work,  this  request." 

Mr.  R.  A.  Ross,  retiring  president  of  the  Institute, 
also  spoke  a  few  words  of  welcome  to  the  delegates 
and  congratulated  those  in  charge  of  the  meeting  on 
their  splendid  work  in  bringing  together  such  a  large 
congregation  of  engineers.  "I  think  this  will  be  the 
most  successful  meeting  you  have  ever  had.  If  it 
does  not  go  down  to  posterity  as  the  best  in  the 
history  of  the   Institute  I   will  be  mistaken." 

Business  Meeting 

The  meeting  then  settled  away  to  the  dispo- 
of  the  customary  business  of  the  annual  meeting.  An 
advance  copy  of  the  Institute's  journal  containing 
several  of  the  reports  to  be  dealt  with,  papers,  financ- 
ial statements,  etc.,  was  placed  in  the  hands  of  each 
of  the  delegates.  The  first  report,  that  of  Council. 
was  adopted  as  read.  The  salient  features  of  this  re- 
port were  a  review  of  the  progress  of  legislation,  a 
synopsis  of  the  professional  meetings  held  during 
1920,  and  an  analysis  of  membership  which  now  totals 
4173.  The  Finance  Committee's  report  was  the  next 
proposed  for  the  members  acceptance  In  bringing 
this  report  to  the  attention  of  the  members,  the  ; 
ident  commented  on  the  excellent  condition  of  the 
Institute,  financially.  He  pointed  out  that  instead  of 
a  deficit,  as  in  1019.  of  $6,000  the  renort  showed  a 
surplus  for  1920  of  $6,161.  The  sple'ndid  showing  ex- 
hibited by  the  financial  statement  ensured  its  adop- 
tion without  dissenting  comment.  The  report  of  the 
By-laws  Committee  was  the  next  dealt  with.  This 
report  contained  several  changes  in  the  wordings  of 
certain  sections  of  the  by-laws.  The  secretary  Mr. 
Fraser  S.  Keith,  read  these  suggested  amendments, 
much  interesting  comment  taking  place  on  som 
the  proposed  changes.  The  meeting  approved  of  the 
amendment  of  the  maximum  age  limit  for  juniors 
from  35  to  33  and  of  students  from  25  t<>  27.  The  res- 
olution to  increase  the  number  of  councillors  to  33. 
eleven  retiring  each  year  was  endorsed.  A  revision 
in  the  by-law  regarding  expulsion  and  disciplining  of 
members  was  also  approved  but  the  committee's  ac- 
tion urging  an  increase  in  the  annual  dues  met  with 
hostility  and  the  matter  was  turned  down.  The  re- 
maining item  on  the  By-laws  Committee's  report, 
recommending  that  non-corporate  members  be  en- 
titled to  vote  in  branch  matters  or  hold  office  with  the 
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exception  of  chairman  or  vice-chairman,  was  referred 
back  to  Council. 

Branches  Show  Progress 
Reports  of  the  following  committees,  all  of  which 
were  published  in  the  "Journal"  were  adopted  as  read: 
Library  and  House,  Canadian  National  Committee  of 
the  International  Electrotechnical  Commission,  Pa- 
pers. Policy,  and  Publications.  The  secretary  an- 
nounced that  the  report  of  the  Committee  on  Inter- 
national  Relations  would  be  left  over  for  a  time  as 


The  Chairman  of  the  Annual 
Meeting  Committee 


(r.    Porter,    Lethbridge,    Alta.,    and    II.    L.    Johnston, 
Armstrong,  B.C. 

Increased  Fees  for  Branches 

The  first  item  of  business  was  a  proposal  for  a 
larger  rebate  to  the  branches,  made  by  Mr.  R.  ( >. 
Wynne-Roberts,  chairman  of  the  Toronto  Branch. 
Mr.  Wynne-Roberts  pointed  out  that  his  branch's 
funds  for  the  past  year  were  not  large  enough  to  meet 
its  needs.  The  chairman  of  the  Committee  on  Fees 
pointed  out  that  in  view  of  the  objections  put  forth 
to  the  proposed  increase  in  fees,  he  could  not  under- 
stand where  the  increased  allowance  asked  for 
branches  was  to  come  from.  "1  cannot  help  feeling," 
he  said,  ''that  if  the  Institute  is  to  get  on  its  feet  and 
take  its  proper  place  and  do  the  fair  thing  by  the 
branches,  we  have  got  to  consider  more  seriously  the 
proposed  increase  in  fees."  The  secretary  endorsed 
these  views  and  pointed  (Hit  that,  though  the  Insti- 
tute showed  a  surplus  for  the  past  year,  all  but  $700 
of  this  surplus  was  due  entirely' to  the  proceeds  from 
the  "Journal." 

U.S.  Societies  Co-operate 
The  secretary,  at  this  point,  announced  the  arrival 
of  Mr.  Vaughan's  report    on    International   Relation.^ 
The   report    stated   that    the   committee    had    found   a 
strong  desire  among  the  American  engineering  as 


Col.    H.   J.    Lamb,    D.S.O.,    to   whose   untiring 
efforts    is    due    much    of    the    success 
of     the     E.I.C.     meetings. 


The   Chairman   of  the   Toronto 
Branch,  E.  I.  C. 


Mr.  Vaughan,  the  chairman,  had  an  important  an- 
nouncement to  make  regarding  it.  The  report  of  the 
Committee  on  Uniform  Steam  Boiler  Specifications 
was  read  by  the  secretary  and  adopted,  as  was  also 
the  report  on  the  Prizes  Committee. 

The  reports  of  the  various  branches  were  adopted 
as  read.  These  also  were  published  in  the  "Journal  " 
The  president  expressed  his  pleasure  at  having  reports 
from  every  branch  of  the  Institute  in  time  for  publi- 
cation in  the  Journal.  Mr.  A.  B.  Lambe  was  then 
called  upon  to  read  the  report  of  the  Ontario  Provinc- 
ial Division,  which  was  followed  by  the  reports  of  the 
Classification  and  Remuneration  and  Legislation  Com- 
mittees. When  the  report  of  the  scrutineers  was  read 
by  the  secretary,  the  first  name  on  the  list,  that  of 
Mr.  J.  M.  R.  Fairbairn,  the  newly  appointed  president, 
was  greeted  with  enthusiastic  and  prolonged  hand- 
clapping  and  cheering  by  the  members.  The  other 
new  officers  announced  in  the  report  were  as  follows: 
Vice-presidents,  H.  G.  Acres,  hydraulic  engineer  with 
the  Hydro-electric,  and  W.  J.  Francis,  consulting  en- 
gineer, Montreal ;  councillors,  F.  P.  Sherwood  and  K. 
B.  Thornton,  Montreal;  S.  S.  Oliver,  Quebec;  C.  C. 
Kirby,  St.  John,  N.B. ;  G.  B.  Dodge,  Ottawa;  C.  R. 
Young,  Toronto;  R.  L.  Dobbin,  Peterboro;  A.  C.  D. 
Blanchard,  Niagara  Falls;  H.  B.  R.  Craig,  Windsor; 
W.  M.  Scott,  Winnipeg;  H.  S.  Carpenter,  Regina;  S. 


Mr.  R.  O.  Wynne-Roberts,  head  of  the  branch 

under    whose    auspices    the    annual 

meeting   was  held. 


ations  to  co-operate  with  the  Engineering  Institute  of 
Canada,  two  of  these  associations,  the  American 
Society  of  Mechanical  Engineers  and  the  American 
Institute  of  Metallurgical  and  Mining  Engineers  hav- 
ing decided  to  extend  the  privileges  of  their  publica- 
tions to  the  members  of  the  E.I.C.  on  the  same  terms 
as  to  members  of  their  own  bodies.  This  means  that 
any  member  of  the  Engineering  Institute  of  Canada 
may  receive  the  transactions  of  the  American  associ- 
ations at  member's  rates.  The  report  also  announced 
that  the  American  Institute  of  Electrical   Engineers 
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and  the  American  Society  of  Civil  Engineers  had  this 
matter  under  consideration  and  it  was  expected  these 
iations  would  extend  the  same  privileges.  The 
report  was  enthusiastically  received  and  adopted  by 
the  member-  on  motion  of  the  secretary.  Mr.  J.  B. 
ChalUes,  Ottawa,  moved  that  the  E.I.(  .  express  it- 
appreciation  to  these  societies  for  their  courtesy  and 


for  the  next    annual  meeting.     Vancouver  also  desired 
the  honor,  but  the  matter  was  left  to  Council. 

At  the  continue^:  in  the  afternoon  the  dis- 

cussion of  general  busin<  proceeded  with.     Mr. 

W.  M.  Scott,  Winnipeg,  brought  up  the  question  of 
what  was  being  done  in   We  :nada  by  the   In- 

titule towards  solving  the  problems  of  the  deteriora- 


Armual  Meeting  Sub-Committee  Chairmen 


Geo.     A.     McCarthy,    Technical     Papers    Com- 
mittee 


J.     B       Carsweil.      Accomn 


).     R      W      Ambrose.     Publicity    Committee 


\ 


Geo      T       Clark,     Reception     Committee 


W.   A     Bucke.   Finance  Corr.r- 


W    A     McLean 


CO-I 

me: 


"hi-     motion      met      the    favor  of  the 


1   out-of-town    members  and   ladies    wen 

of  the  Toronto  Branch  at  luncheon  in  the  Pompeian 
Room  of  the  Kinjj  Edward  Hotel.  Over  300  sat  down 
at  this  function,  alter  which  it  was  announced  that 
>trong  representations  had   been   made  by   Winnipeg 


rete    in    alkali    soil.-.      I  : 
formed  him  that  the  Institute  recognized  the  import- 
ance of  this  problem  and  assured  him  th  hing 
in  their  power  was  being  done  in  th- 
igating  this  problem  and                g  a  cure. 

A  lengthy  discussion  took  place  on  the  proposal  for 
the  cutting  down  of  the  number  of  grades  of  member- 
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ship  in  the  Institute.  Mr.  Wynne-Roberts  started  the 
discussion  asking  for  the  opinion  of  representative 
delegates  of  the  different  branches  on  the  matter. 
The  opinion  of  many  who  took  part  in  this  discussion 
was  that  the  two  classes  lower  than  corporate  mem- 
bership, namely  "Student"  and  "Junior"  might  be 
amalgamated  into  one,  under  the  name  "Junior,"  it 
being  felt  that  there  was  not  sufficient  difference  in  the 
two  classes  to  warrant  different  grades.  Professor 
C.  R.  Young  suggested  the  addition  of  the  grade 
"Fellow."  Mr.  Harkness  thought  they  might  get 
along  with  half  the  number  of  grades  now  existing, 


by  amalgamating  the  two  junior  grades,  having  one 
grade  of  corporate  membership  and  creating  a  new 
grade  of  "fellow,"  this  latter  body  to  be  elective  and 
to  consist  of  engineers  of  renown  to  the  number  of 
about  5  per  cent,  of  the  membership.  Mr.  Willis 
Chipmarj  expressed  himself  as  opposed  to  this  latter 
proposal  whereby  a  certain  percentage  of  the  members, 
as  he  put  it,  were  "deified."  Mr.  Chipman  had  a  sup- 
porter in  this  regard  in  Mr.  Talman  of  Kitchener. 
Many  other  members  took  part  in  this  discussion, 
among  whom  were  Messrs.  Challies,  Davis,  Smithers, 
Henderson    and    Keith.     After   a   brief   discussion    on 
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the  case  of  the  non-resident  member  and  the  advis- 
ability of  his  being  connected  with  some  particular 
branch  of  the  Institute,  there  being  no  further  business 
to  discuss,  the  retiring  president  read  his  address. 

Mr.  Ross  gave  an  historical  resume  of  the  Engi- 
neering Institute's  activities  and  outlined  some  of  the 
matters  that  he  thought  it  might  be  advisable  to  con- 
sider in  the  very  near  future.  The  remainder  of  Mr. 
Ross1  address  was  devoted  to  a  consideration  of  the 
broadening  scope  of  the  engineer's  activities  and  the 
more  enlightened  training  that  he  has  to  acquire  to 
fulfil  the  wider  demands  for  technical  knowledge. 
"The  engineer  in  the  past."  he  said,  "has  been  inter- 
ested chiefly  in  the  design  and  operation  of  mechanical 
equipment  for  the  production  of  wealth  and  in  the  con- 
struction of  public  necessities  for  community  benefit, 
the  whole  initiated  and  determined  by  others  to  whom 


the  benefits  accrue.  The  signs  of  the  times  point  to  a 
wider  conception  of  his  function  covering  the  know- 
ledge of  human,  social  and  business  relations  which  in 
the  past  have  not  come  within  his  purview.  To  illus- 
trate, the  city  manager  is  coming,  with,  let  us  hope,  no 
election  pledges  to  keep  and  no  dependence  upon  the 
fickle  and  foolish  decisions  of  the  voters,  but  free  to 
carry  out  as  a  real  manager  the  necessary  work  of  the 
community  in  the  same  way  as  a  manager  of  a  com- 
pany. This  field  belongs  to  the  engineer  more  than 
to  any  other  and  it  only  remains  for  him  to  occupy  it 
and  thereby  emerge  from  the  shadow  into  the  full  view 
of  the  public,  where  his  value  may  become  apparent 
to  all. 

"The  field  of  company  administration,  especially 
where  the  basis  is  technical,  is  also  wide  open  and  is 
being  slowly  occupied  by  the  engineer." 

Mr.  Ross  advocated  the  development  of  class  con- 


sciousness among  the  engineers,  for  no  profession 
emerged  as  a  power  for  good  until  it  was  placed  on  a 
As  a  class  group,  the  engineering  profes- 
sion would  have  a  great  influence  upon  the  communi- 
inasmuch  as  the  influx  of  the  different  engineering 
bodies  into  the  organization  made  for  a  broader  know- 
ledge of  affairs  which  was  so  much  needed.  In  con- 
clusion, Mr.  Ross  urged  the  preaching  of  the  gospel  of 
the  Institute  within  college  walls,  so  that  wastage  in 
membership  could  be  prevented.  Any  hasty  action 
along  geographical,  local  or  sectional  lines  was  con- 
sidered a  menace.  "Our  future,"  he  said,  "is  in  our 
own  hands  and  we  have  a  solid  foundation,  but  energy 
should  not  be  expended  too  fast  in  expansion." 
Dominion  Research  Laboratory 

Directly  following  the  president's  address,  the 
secretary  read  a  telegram  which  had  just  been  received 
from  the  Canadian  l'ulp  &  Paper  Association,  request- 
ing the  co-operation  of  the  Engineering  Institute  in 
securing  the  sum  of  $500,000  from  the  Dominion  Gov- 
ernment for  the  establishing  of  a  Dominion  Research 
Laboratory.  After  considerable  discussion  by  the 
members,  it  was  decided,  on  motion,  to  refer  this 
matter  to  council.  The  president  expressed  himself 
in  this  regard  as  favorable  to  the  establishment  of  this 
laboratory,  but  felt  that  the  members  in  general  were 
not  familiar  enough  with  the  matter  to  definitely  back 
it  up. 

Installation  of  New  President 

.Mr.  Ross  then  surrendered  the  chair  to  the  incom- 
ing president,  Mr.  J.  M.  R.  Fairbairn.  Mr.  Fairbairn's 
address  was  brief,  in  which  he  assured  the  members 
that  he  appreciated  most  sincerely  the  very  great  honor 
that  had  been  put  upon  him  by  entrusting  him  with 
the  highest  office  in  the  Institute.  "I  also  appreciate 
the  councillors  I  am  to  work  with,"  he  said.  "I  rec- 
ognize many  of  these  men  and  those  I  am  not  ac- 
quainted with,  f  know  by  their  high  reputation  and 
look  forward  with  keen  pleasure  to  working  with 
them.  In  accepting  the  presidency.  1  can  only  say 
that  I  promise  all  in  my  power  to  the  be-t  interest  of 
the  Institute."  .  The  business  of  the  afternoon  being 
over,  the  annual  meeting  was  adjourned: 

From  5.00  p.m.  to  6.00  p.m.  a  reception  was  held  in 
the  banquet  hall  to  guests,  members  and  ladies.  The 
Ladies'  Committee  presided.  At  8.00  p.m.  a  compli- 
mentary smoker  was  held  in  the  Pompeian  Room,  and 
at  8.15  p.m.  a  complimentary  musicale  was  held  in 
the  private  dining  room,  for  the  ladies. 

SECOND  DAY'S  PROCEEDINGS 

The  different  sections  held  separate  sessions  on 
Wednesday  morning,  at  which  technical  papers  re- 
lating to  the  respective  branches  of  engineering  were 
read.  The  programs  of  these  meetings  were  as  fol- 
lows: 

Municipal  Section:     Chairman,  R.  O.  Wynne-Roberts. 
"The    Activated    Sludge    Process    of    Sewage    Dis- 
],"  by  L  Xasmiih.  C.M.G.,  Ph.D.;  "Muni- 

cipal Engineering."  by  R.  ( >.  Wynne-Roberts;  "Opera- 
tion of  'Toronto  Filtration  Plant."  by  lames  Milne; 
"Cost-Plus  Contracts,"  by  J.  C,  Keith.'  Windsor.  Ont. ; 
"Design  of  a  Sewage  Disposal  Scheme  for  a  City  Lo- 
d  on  Tidal  Waters,"  by  C.  J.  Yorath,  Saskatoon, 
Sask. 

Electrical  Section:  Chairman  E.  J.  T.  Brandon. 

"1 'resent  Pay  Standards  of  Illumination,"  by 
George  G.    Cousins,     Illumination     Engineer,  Hydro.- 
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electric  Tower  Commission   of   Ontario,  followed  by 
demonstration  in  H.E.P.C.  Laboratory. 
Structural  Section:     Chairman,  T.  D.  Mylrea. 

"Economics  of  Building  Design,"  by  J.  M.  Oxley ; 
"Some    Controversial    Points    in    Concrete  Specifica- 
tions," by  Frank  Barber. 
Chemical  Section:     Chairman,  T.  L.  Crossley. 

"Chemical  Engineering  in  the  Packing  House,"  by 
T.  R.  Donald ;  "Hydrated  Lime— A  Chemical  Engineer- 
ing Product,"  by  Lucius  E.  Allen. 
Mechanical  Section:     Chairman,  C.  B.  Hamilton. 

"Control  of  Corrosion  in  Steel  Mains,"  by  F.  X. 
Speller,  Metallurgical  Engineer,  National  Tube  Com- 
pany. Pittsburgh;  "Recent  Researches  on  Aeroplane 
Wing  Tips."  by  J.  H.  Parkin,  University  of  Toronto. 

All  the  above  meetings  were  held  in  the  King  Ed- 


1).  O.  Lewis  of  Vancouver,  spoke  on  British  Col- 
umbia's successful  efforts  for  legislation.  Tt  was 
found  necessary  to  organize  an  association  of  engineers 
that  would  be  representative  of  engineering  in  all  its 
branches.  This  was  called  the  British  Columbia 
Technical  Association.  A  council  was  formed  of 
members  of  this  association  to  deliberate  on  the 
methods  to  be  followed  out  to  secure  the  passing  of 
a  bill.  There  was  a  slight  difference  of  opinion  as  to 
the  kind  of  legislation  desired,  some  engineers  favor- 
ing registration  legislation  only..  It  was  decided  to 
alnde  by  the  wishes  of  the  majority,  however,  which 
resulted  in  the  preparation  of  a  bill  along  more  rigid 
lines.  The  bill  was  opposed  by  many  factions,  princip- 
ally the  mining,  and  was  brought  back  to  the  Private 
Bills  Committee  of  the  government  on  two  occasions, 
but  was  finally  put   through.     Their  bill,  however,  is 
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ward  Hotel,  with  the  exception  of  the  Structural  Sec- 
tion, which  met  at  the  Engineers'  Club,  King  St.  West. 

Some  of  these  papers  are  reviewed  elsewhere  in 
this  issue. 

The  luncheon  on  Wednesday  was  presided  over 
by  Mr.  R.  O.  Wynne-Roberts,  chairman  of  the  Tor- 
onto Branch  of  the  Institute.  Mayor  Church,  who  was 
a  guest  at  the  luncheon,  addressed  the  members 
briefly,  commenting  on  the  excellent  work,  of  the  In- 
stitute, and  expressed  himself  as  heartily  in  sympathy 
with  them  in  their  efforts  for  legislation  in  Ontario. 
"No  other  profession  has  done  so  much  for  the  de- 
velopment of  the  country  as  the  engineering,"  he 
stated,  "and  the  people  of  Canada  owe  them  a  deep 
debt  of  gratitude." 

Legislation  Discussion 
Following  Mayor  Church's  talk,  Mr.  Wynne- 
Roberts  surrendered  the  chair  to  Mr.  H.  B.  R.  Craig, 
chairman  of  the  Ontario  Provincial  Division,  who 
opened  the  discussion  on  legislation.  This  discus- 
sion consisted  of  short  five  minute  speeches  by  rep- 
resentatives of  the  different  provinces  on  the  progress 
of  the  respective  provinces  along  legislation  lines.     Mr. 


not  entirely  satisactory  as  yet,  but  Mr.  Lewis  pointed 
out,  they  were  glad  to  get  a  bill  of  any  kind  for  a 
start,  which  he  thought  should  be  Ontario's  object. 

.Mr.  F.  H.  Peters  was  to  have  spoken  on  Alberta's 
legislation,  but  owing  to  his  being  detained  in  Ottawa, 
Mr.  L.  E.  Drummond.  vice-president  of  the  Associ- 
ation of  Professional  Engineers  of  Alberta,  outlined 
the  efforts  of  the  engineers  in  that  province  for  Ii 
lation.  The  bill  met  with  considerable  opposition  and, 
although  it  has  been  passed  and  the  association  com- 
prises about  150  registered  professional  engineers,  it 
is  not  as  satisactory  as  they  would  like  to  have  it. 
Like  the  British  Columbia  bill,  this  bill  contains  no 
effective  penalty  clause.  It  is  expected  that  improve- 
ments to  the  bill  will  be  forthcoming  from  time  to 
time. 

Reasons  for  Saskatchewan's  Failure 

The  representative  from  Saskatchewan,  the  only- 
other  province,  outside  of  Ontario,  which  has  not,  as 
yet,  secured  engineering  legislation,  thought  the  fail- 
ure of  the  bill  in  that  province  was  due  largely  to  the 
opposition  of  the  government,  which  is  composed  large- 
ly of  agricultural  representatives,  who  as  a  body,  have 
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always  opposed  anything  resembling  a  closed  corpora- 
tion.    Another  reason  thai  was  advanced  in  explana 

lion  of  the  failure  of  the  bill  was  that  the  engineers 
did  not  do  enough  educational  work.  When  the  bill 
reached  the  Attorney  General's  department  there  were 
many  changes  made  that  were  not  popular  with  the 
engineers,  ii  being  construed  this  legislation  would  put 
all  the  building  and  construction  work  in  the  province 
directly  in  the  hands  of  the  engineer  and  that  anybody 
else  carrying  out  such  work  would  be  subject  to 
penalty.  As  most  of  the  money  spent  in  Saskatch- 
ewan is  on  the  construction  of  roads  and  bridges,  the 
road  officials  and  superintendents  of  the  various 
municipalities  opposed  the  bill  strenuously,  feeling 
that  this  work  would  be  taken  out  of  their  hands. 
Again,  some  members  of  the  University  of  Saskatche- 
wan, at  Saskatoon,  contended  that  if  a  man  graduated 
from  the  engineering  class,  he  should  be  privileged  to 
call  himself  an  engineer.  Many  of  these  difficulties 
could  have  been  overcome  by  educational  work  and 
better  results  are  looked  for  from  the  next  presenta- 
tion of  the  bill. 

Manitoba's  Act 

Mr.  W.  M.  Scott  spoke  for  Manitoba,  one  of  the 
pioneer  provinces  in  engineering  legislation.    In  1896, 

the  speaker  stated,  an  act  was  placed  upon  the  statutes, 
but  was  inoperative,  probably  due  to  the  undeveloped 
condition  of  the  country  and  the  small  number  of  engi- 
neers. Although  the  original  act  was  not  a  satisfac- 
tory one,  an  amendment  to  this  act  had  been  obtained 
which  has  provided  fairly  good  engineering  legisla- 
tion. The  speaker  referred  to  the  hearty  co-operation 
that  had  been  given  them  in  their  efforts  by  recent 
Attorney-General  Hudson.  There  are  one  or  two  little 
things  in  the  bill  which  he  thought  might  be  revised. 
The  age  at  which  a  man  may  become  a  registered  engi- 
neer is  21,  while  his  association  preferred  25.  The  for- 
mer age  limit  was  obtained  largely  through  the  efforts 
of  the  Minister  of  Education,  who  claimed  that  many 
men  would  have  to  mark  time  for  a  few  years  before 
they  could  commence  practice.  The  majority  of  the 
men  on  the  examining  board  are  engineers. 

Mr.  F.  I!.  Brown,  secretary  of  the  Professional  In- 
stitute of  Quebec,  explained  the  recent  transfer  of  the 
administration  of  the  Bill  from  the  Engineering  Insti- 
tute of  Canada  to  the  new  Provincial  Association,  so 
as  to  avoid  confliction  of  the  federal  and  provincial 
authority,  the  E.  I.  C.  operating  under  Dominion 
charter,  while  the  act  was  purely  provincial  in  scope. 
The  514  members  of  the  Engineering  Institute  of 
Canada  automatically  became  members  of  the  new 
association  and  since  that  time  a  large  number  of  ap- 
plications have  been  coming  in  and  he  confidently  ex- 
pects their  numbers  will  soon  reach  l.(XK).  Mr.  Brown 
did  not  go  into  the  details  of  the  provisions  of  the  act, 
as  these  have  been  given  considerable  publicity  and  are 
familiar  to  many. 

Little   Opposition   in   Eastern   Canada 

Mr.  Wass.  speaking  on  New  Brunswick's  legisla 
tion,  stated  their  act  was  worked  out  along  the  lines 
of  the  draft  bill  of  the  Engineering  Institute  with  cer- 
tain amendments.  The  bill  was  given  little  or  no  oppo- 
sition, there  being  no  such  difficulties  to  overcome  as 
have  been  experienced  in  the  West.  Eighty  per  cent. 
of  the  engineers  of  Xew  l'.runswick  have  registered 
and  they  expected  to  have  the  remaining  twenty  per 
cent,  in  the  association  in  a  very  short  time.  The 
speaker  extended  to  Ontario  his  best  wishes  for  simi- 


lar success  in  that  province  when  the  bill  is  ; 
again. 

Mr.  K.  11.  Smith  Stated  the  securing  of  endu- 
ing legislation  in  Nova  Scotia  was  due  in  a  large  de- 
cree to  the  efforts  of  Mr.  C.  W.  Dodwell,  whose  life  am- 
bition has  been  to  get  legislation.  The  act,  which  wa- 
passed  about  a  year  ago,  is  identical  with  the  draft 
of  the  E.  I.  C.  It  provides  for  registration  under  a 
council,  partly  elective  and  partly  appointed.  As  in 
New  Brunswick,  there  was  very  little  opposition  to 
the  bill.  The  speaker  felt  that  what  all  engineers 
should  be  looking  forward  to  is  the  relation  of  the 
Engineering  Institute  of  Canada  to  the  new  a- 
ation. 

Ontario's  Efforts 

Mr.  F.  B.  Ewart,  secretary  of  the  Advisory  Confer- 
ence  Committee  of  the   Ontario  Division,   was   next 

called  upon  to  outline  the  work  his  committee  has  been 
doing  along  this  line.      Mr.   Ewart  thought   the  delay 
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in  securing  legislation  in  Ontario  was  due,  in  a  meas- 
ure, to  the  fact  that  Ontario  has  more  engineers  in 
proportion  to  population  than  any  other  province  of 
the  Dominion,  and  several  more  branches  of  engineer- 
ing, all  of  whom  had  to  be  considered  in  the  drafting 
of  a  bill.  This  meant  considerable  work  in  getting  the 
various  opinions  and  viewpoints  reconciled  with  one 
another.  He  assured  the  members  that  everything 
possible  was  being  done  to  push  this  matter  along, 
and  in  no  case  had  they  run  up  against  opposition  to 
the  general  principle  of  legislation  from  any  of  the 
engineering  factions.  There  were  several  differences 
of  opinion,  however,  regarding  details,  which  it  would 
be  necessary  to  smooth  out.  Mr.  Ewart's  remarks 
left  the  members  confident  that  no  effort  is  being 
spared  to  further  the  matter  along  educational  lines, 
lie  hinted  that  in  the  near  future  the  engineers  will 
be  called  upon  to  form  a  committee  of  some  kind  to 
support   the   Advisory   Committee  in   their  work  of 

reaching  every  member  of  the  engineering  profession. 
In  closing.  Mr.  Ewart  again  assured  the  members  that 
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everything  possible  is  being  done  by  the  Advisory 
Committee  towards  the  end  of  securing  proper  legis- 
lation to  protect  the  profession  in  Ontario. 

Mr.  Willis  Chipman  also  spoke  a  few  words  on  the 
subject. 

.Following  the  discussion  on  Engineering  Legisla- 
tion, the  majority  of  the  delegates  took  part  in  excur- 
sions to  the  following  plants:  Baldwin's  Canadian 
steel  plant;  electrical  and  structural  laboratory  of  Hy- 
dro-electric Power  Commission  of  Ontario;  Provin- 
cial Board  of  Health  experimental  station ;  city  water- 
works pumping  station  and  chlorination  laboratory; 
city  sewage  disposal  plant. 

Lively  Discussions  at  Municipal  Section  Meeting 

Several  of  the  members  of  the  Municipal  section, 
however,  were  unable  to  take  in  the  excursions  to  the 
above  plants,  as  they  did  not  get  through  all  their 
business  at  the  morning  session  and  had  to  continue  m 
the  alternoon.  'Ihe  hist  item  on  the  aiternoon's  pro- 
gramme was  a  discussion  on  Dr.  Nasnuth's  paper, 
"ihe  Activated  Sludge  Process  of  Sewage  Disposal." 
'1  he  following  gentlemen  took  part  in  this  discussion : 
Messrs.  F.  A.  Uailyn,  sanitary  engineer  of  the  Piovm- 
cial  Department  of  Health;  L  H.  NevUt,  W.  B.  Red- 
fern,.  Alexander  Potter,  R.  O.  Wynne-Roberts,  F.  B. 
Proctor,  Willis  Chipman,  W.  Storrie,  W.  Core  and 
Dr.  Nasmith. 

This  discussion  was  followed  by  another  interest- 
ing one  on  Mr.  James  Milne's  paper,  "Operation  of  the 
Toronto  Filtration  Plant."  Mr.  Allan  Flazen,  of  New 
York,  the  designer  of  the  original  slow  sand  plant  in 
Toronto,  was  the  biggest  objector  to  the  contention 
of  Air.  Milne  that  the  drifting  sand  plant  was  operating 
in  an  efficient  manner.  Mr.  Hazen  declared  that  the 
slow  sand  plant  has  been  distinctly  the  most  satisfac- 
tory from  every  point  of  view.  It  was  certainly  cheap- 
er to  build,  it  is  cheaper  to  opera:e  and,  from  advices 
otherwise  received,  it  appears  to  be  more  successful  in 
purifying  the  lake  water.  Mr.  Hazen  further  claimed 
that  Air.  Milne  had  taken  liberties  with  the  figures 
which  are  hardly  warranted,  alleging  that  he  had  in- 
cluded unjustifiable  items  in  the  cost  of  the  slow  sand 
plant  and  its  pumping  station.  In  Mr.  Hazen's  opinion, 
he  had  failed  to  make  a  proper  apportionment  between 
the  old  and  new  filters  for  the  reservoir  built  for  the 
old  plant  and  used  by  the  new,  since  he  assigned  50 
per  cent,  of  the  cost  to  the  old  plant,  but  only  39  per 
cent,  of  the  combined  plant  capacity.  Mr.  Milne's 
statement,  giving  32  million  gallons  daily  as  the  slow 
sand  plant  capacity  was  challenged  by  Mr.  Hazen, 
who  claimed  that  average  output  ranged  from  43  to  48 
million  gallons  in  1912  and  had  reached  as  much  as  52 
million  gallons..  These  instances  were  cited  as  indi- 
cating that  the  author  of  the  paper  was  trying  to  make 
a  case  for  the  drifting  sand  filter,  in  spite  of  argu- 
ments showing  the  superiority  of  the  older  plant. 
Following  Mr.  Hazen,  others,  including  Dr.  Nasmith. 
Messrs.  Storrie,  Gore,  Howard  and  Dallyn,  partici- 
pated in  a  discussion  of  the  operating,  mechanical  and 
bacteriological  features  of  the  two  plants. 

The  annual  banquet  on  the  evening  of  Wednesday, 
Fel).  2,  was  a  memorable  event  in  which  almost  400 
engineers  participated.  The  guest  of  the  evening  was 
Mr.  E.  W.  Beatty,  president  of  the  Canadian  Pacific 
Railway,  who  was  ably  introduced  by  Air.  Fairbairn, 
the  new  president  of  the  E.  I.  C.  and  chief  engineer  of 
the  C.  P.  R.  It  was  Mr.  Beatty's  statement  that  the 
engineer  must  play  an  important  part  in  solving  the 


problems  which  Canada  had  to  face  in  the  immediate 
future  and,  applying  this  to  a  matter  oi  transportation 
particularly,  he  continued:  "With  an  increased  popu- 
lation and  a  resumption  of  our  previous  prosperity 
under  normal  conditions,  the  solution  of  our  transpor- 
tation difficulties  may  become  more  definitely  appre- 
ciated, but,  in  the  meantime,  there  are  two  things 
which  I  may  say  with  propriety,  and  the  first  thing  is 
that  this  trained  intelligence  of  engineers  will  always 
be  a  factor  in  the  solving  of  this  main  difficult  problem 
and  the  second  is  that  railway  companies  are  making 
great  efforts  to  capitalize  public  opinion  in  their 
favor."  Speaking  of  the  duties  of  the  railway  in  the 
future,  the  speaker  stated  that  "the  one  supreme 
duty  of  railway  officers  and  executives  to-day  is  to 
convince  the  public  that  whatever  is  humanly  possible 
to  be  done  to  bring  costs  down  is  being  done  by  the 
company.  Real  prosperity  is  that  which  is  obtained 
by  a  free  movement  of  traffic  under  rates  which  are 
moderate,  any  other  is  temporary  and  borders  on  the 
unnatural."  Mr.  Beatty  also  urged  control  of  immi- 
gration and  claimed  that  the  engineers  of  Canada  can 
do  much  to  demonstrate  to  the  incoming  immigrants 
that  our  streets  are  paved  with  health  and  happiness 
and  not  merely  good  intentions. 

Other  speakers  who  contributed  to  the  pleasant 
nature  of  the  evening  were  Col.  II.  J.  Lamb.  D.S'.O. ; 
the  Lieutenant-Governor  of  Ontario,  Col.  J.  S.  Dennis, 
\\  .  A.  McLean,  Brig.-Gen.  C.  H.  Mitchell,  A.  Aiunro 
Grier,  K.C.,  R.  A.  Ross  and  Dr.  Dexter  S.  Kimball, 
the  latter  representing  the  American  Society  of  Me- 
chanical Engineers. 

The  final  day  of  the  meeting  was  devoted  to  the 
presentation  of  papers  of  general  interest,  the  papers 
of  sectional  importance  having  been  read  the  previous 
day.  The  programme  for  Thursday,  Feb.  3,  was  as 
follows: 

"Pulp  and  Paper  Manufacture."  Motion  pictures 
were  exhibited  by  courtesy  of  Spanish  River  Pulp  and 
Paper  Company,  together  with  an  additional  film  by 
courtesy  of  the  Riordon  Company  showing  their 
Kipawa  Mill.  A  short  description  of  the  process  was 
delivered  by  Mr.  T.  L.  Crossley. 

"Queenston-Chippawa  Development  of  the  Hydro- 
electric Power  Commission,"  an  illustrated  talk  on  con- 
struction methods,  by  A.  C.  D.  Blanchard. 

"Toronto  Harbor  Development,"  by  Geo.  T.  Clark. 

"Mechanical  and  Electrical  Equipment,  Toronto 
Union  Station,"  by  W.  J.  Armstrong. 

On  the  evening  of  February  3rd,  members  of  the 
E.  I.  C.  were  guests  at  a  dance  held  at  Hart  House, 
University  of  Toronto,  by  the  Engineering  Society  of 
the  University.  This  was  the  usual  brilliant  social 
event  held  annually  by  the  engineering  students  and 
nearly  400  couples  were  in  attendance. 


"Lavish  Expenditure" 

IN   his  annual   address   to   the   shareholders   of  the 
Canadian     Bank     of     Commerce,     Sir     Edmund 
Walker,  president  of  the  bank,   spoke   very   urg- 
ently  of   the    extravagance    of    Canadians    during 
the  recent  past,  and  its  effect  on  imports  and  exchange. 
He  quoted  as  follows : — 

"It  is  plainly  evident,  however,  that  we  waste  breath  by 
setting  out  these  figures  year  after  year.  Nothing  but  in- 
ability to  buy  will  check  such  fatuous  extravagance.  Is  it 
to  be  wondered  at  that  people  coming  to  Canada,  from  Great 
Britain  are  shocked  and  profoundly  astonished  at  such  lavish 
expenditure  of  money  at  a  time  when  the  world  is  so  full 
of  real   trouble?" 
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Toronto     Filtration     Plant 

Slow  and  Drifting  Sand  Installations  Compared 

Design,   Details  of  Operation  and  Operating  Costs- 
Drifting  Sand  Principle  Proved  Sound 

By  James  Milne,  Electrical  and  Mechanical  Engineer,  Water  Supply  Section,  City  of  Toronto. 


AT  a  meeting  of   the   Canadian   Society  of  Civil 
Engineers,  held  November  6th,  1913,  a  paper 
was  read  by  F.   F.   Longley,  on   the  Toronto 
filtration  plant.     This  paper  covered  the  de- 
sign and  construction  of  the  slow  sand  plant  having  a 
nominal  capacity  of  48  million  imperial  gallons,  or  a 
safe  annual  output  of  32  million  gallons  per  day. 
This  plant  was  designed  in   1908  and  when  put  in 


Mr.    James    Milne 

commission    January,    191  J,    was    insufficient    for    the 
city's  requirements  as  the  following  table  will  show: — 


Average  daily 

Average  daily 

ifear 

consumption  in 

Population 

consumption 

million  gallons 

per  capita 

1908 

29.25 

315,000 

92.8 

1909 

31.27 

325,0(10 

96.2 

1910 

i  03 

360,000 

97.3 

1911 

40.97 

374,661 

109 

i  g  i  a 

47.06 

(17,860 

113 

1  9  1  3 

18.02 

445. 

ins 

1 9 1  i 

50.30 

CO. Ill 

107 

1  '.i  l  B 

18.18 

1,705 

10  1 

1910 

49.96 

160,586 

108.5 

1917 

55.76 

173,889 

117 

L918 

02.72 

189,681 

128 

1 9 1 9 

62.49 

199, 

125 

L980  1  Estim'd)  63.44 

:.::o,000 

122 

It  will  be  noted  that  from  llK>»  to  1919  the  average 
daily  consumption  doubled  while  the  population  in- 
creased 54  per  cent. 

In  1914  it  was  decided  to  enlarge  the  plant,  and 
specifications  were  prepared  by  the  Department  of 
Works  for  the  extension.  These  specifications  per- 
mitted all  makers  of  mechanical  nitration  plants  to 
tender.     Rids  were  received  from  several  well-known 


filter  companies,  together  with  one  from  the  VerMehr 
Engineering  Company.  The  filter  tendered  on  by  this 
company  was  the  drifting  sand.  A  demonstration 
plant  was  erected  by  the  VerMehr  Engineering  Com- 
pany, at  considerable  expense,  to  show  the  principle 
and  utility  of  the  drifting  filter,  and  thorough  tests 
were  made.  Technical  papers  have  been  written  on 
this  plant  and  the  results  of  the  tests  have  been  pub- 
lished by  Dr.  G.  G.  Nasmith.  The  results  obtained 
were  satisfactory  to  the  city  representatives.  Upon 
receipt  of  tenders  that  of  the  VerMehr  Engineering 
Company  was  accepted. 

Another  paper  has  been  written  by  William  Gore. 
M.E.I.C.,  and  Wm.  Storrie,  M.E.I.C,  on  the  design 
and  construction  of  the  drifting  sand  plant,  and  pub- 
lished in  The  Journal  of  the  E.I.C.  for  November, 
1919.  It  is  not  the  intention  to  cover  ground  so  thor- 
oughly treated  in  these  papers. 

In  December,  1916,  the  first  drifting  sand  filter  was 
put  in  operation  and  in  1917  all  filters  were  in 
and  all  the  water  for  the  city's  requirements  was  filt- 
ered. The  slow  sand  plant  has  now  been  in  opera- 
tion for  eight  years  and  the  drifting  sand  plant  three 
and  one-half  years,  and  the  purpose  of  this  paper  is  to 
give  an  account  of  the  operation,  difficulties  encount- 
ered, and   the  remedies  adopted. 

Actual  costs  of  operation  and  maintenance,  includ- 
ing administration,  will  be  given,  together  with  act- 
ual amounts  paid  for  interest  and  sinking  fund.  For 
the  purpose  of  equitable  comparison,  cost  of  operation 
and  maintenance  based  on  identical  operating  condi- 
tions, and  equivalent  construction  cost,  will  also  be 
submitted. 

The  Slow  Sand  Plant 

Except  for  one  month  in  1912,  when  there  was  a 
shutdown  for  inspection  purposes,  the  plant  has  been 
in  continuous  service.  During  the  winter  month 
1912,  1913  and  1914  no  sand  washing  was  done.  The 
dirty  sand  was  piled  in  bins  around  the  pillars  in  the 
Biter  beds  and  extra  men  were  engaged  in  the  sum- 
mer for  sand  washing  and  sand  replacing  pur]' 
In  the  winter  of  1913-14,  and  in  later  years,  extra  men 
were  required  to  remove  the  ice.  While  the  filters 
are  all  covered,  ice  forms  to  a  depth  of  about  3  inches. 
which  must  be  removed  after  the  filter  is  drained  and 
prior  to  cleaning.  Storing  the  dirty  sand  in  the  filters 
during  the  winter  months  was  far  from  ideal,  and  in 
the  autumn  of  1914  a  portable  sand  washer  was  in- 
stalled, which  enabled  sand  washing  Operation 
be  continued  throughout  the  year.  While  a  fairly 
high  rate  of  filtration  is  maintained  during  the  winter 
months,  due  to  the  temperature  of  the  water  rang- 
ing from  about  freezing  point  to  38  degrees  Fahrenheit 
with  a  bacteriological  content  much  less  than  during 
the    summer,    nevertheless    the    filters    are    not    what 
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might  be  termed  in  iirst-class  condition  while  the 
portable  washer  is  used.  In  the  summer  months  the 
outside  washers  are  used. 

Leakage 

It  has  been  stated  that  the  leakage  at  the  Toronto 
filtration  plant  was  caused  by  reason  of  differences 
existing  between  the  raw  water  inlet  meter  and  the 
filtered  effluent  meters.  This  amounted  to  8  or  10  per 
cent  It  was  also  stated  that  the  meter  at  the  inlet 
was  out  of  adjustment;  that  the  control  apparatus 
placed  beside  it  for  the  express  purpose  of  determina- 
tion of  error  of  this  kind  had  not  been  used ;  and  that 
apparently  the  superintendent  of  the  plant  did  not 
understand  its  use.  Furthermore,  when  it  was 
brought  into  use  it  apparently  disclosed  the  error,  and 
when  the  meter  was  adjusted,  the  difference  disap- 
peared. 

The  facts  of  the  case  are  as  follows:  The  venturi 
inlet  meter  had  been  accepted  and  handed  over  to  the 
city  of  Toronto  with  the  plant.  When  discrepancy 
became  evident,  it  was  found  that  the  cam  in  the 
meter,  as  it  stood,  did  not  and  could  not  be  made  to 
register   accurately   throughout   its   range. 

Turbidity 

There  has  been  no  time  that  the  turbidity  has 
seriously  affected  the  output  although  the  rate  of  fil- 
tration of  4  to  5  million  gallons  per  acre  could  not  be 
maintained  during  prolonged  turbid  periods. 

The  temperature  of  the  raw  water  rises  in  the 
spring,  and  this,  together  with  the  bacteriological 
and  micro-organic  content  during  this  period,  short- 
ens the  runs  between  rakings  and  scrapings,  but  the 
reduction  should  not  exceed  20  per  cent,  of  the  high 
winter  rate. 

The  following  table  gives  the  turbidities  since  the 
plant  was  put  in  operation: 


Year. 

Max. 

Min. 

Ave. 

l  '.i  l :; 

11).". 

1 

8.9 

1913 

700 

1 

19.9 

1914 

180 

1 

8.3 

1915 

150 

1 

5.8 

1916 

175 

1 

8.3 

1917 

80 

1 

6.2 

1918 

160 

1 

6.2 

1919 

105 

1 

7.9 

1920 

145 

1 

2.7  for  10  months 

Pumping  Station 

The  slow  sand  pumping  station  was  too  small. 
The  machinery  was  crowded  into  about  one-half  the 
proper  floor  space.  When  the  drifting  sand  plant  was 
built  provision  was  made  for  the  removal  of  four 
pumps  and  motors,  together  with  the  switchboard 
for  controlling  same.  The  removal  of  these  pumps, 
motors  and  switchboard  improves  the  old  station  very 
much.  There  is  still  insufficient  head  room  but  this 
cannot  be  rectified  without  raising  the  outside  walls 
and  reconstructing  the  roof. 

Raw  Water  Pumps 

The  raw  water  is  pumped  to  the  filter  beds  by  three 
vertical  screw,  electrically-driven  pumps,  having  ca- 
pacities at  present  of  approximately  16,  17  and  19 
million  gallons  respectively  at  nine  feet  lift,  and  one 
steam  auxiliary  pump  of  about  65  million  gallons 
capacity.  The  bearings  of  these  vertical  pumps,  situ- 
ated at  the  bottom  bf  the  draft  tubes,  have  given  some 
trouble  and  have  had  to  be  replaced.     The  arrange- 
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ment  of  these  pumps,  while  very  compact,  is  not  ideal 
when  repairs  are  considered. 

The  boiler  capacity  of  the  old  station  was  insuffic- 
ient for  operating  the  plant,  including  heating,  when 
electric  power  failed.  This  was  rectified  when  the  new- 
plant  was  built.  Steam  is  now  supplied  from  the 
new  boilers. 

Machine  Shop 

As  the  filtration  plant  is  situated  on  the  island  and 
practically  inaccessible  to  the  mainland  during  the 
winter  months,  so  far  as  bringing  machinery  or  parts 
thereof  to  the  city  for  repairs,  a  machine  shop  was 
absolutely  necessary.  As  no  shop  was  included  in  the 
slow  sand  plant,  a  temporary  structure  had  to  be  erect- 
ed and  the  necessary  tools,  lathe,  drill,  shaper,  etc., 
installed. 

Output  or  Yield 

The  average  daily  output  or  yield  of  the  slow  sand 
plant  has  been,  since   \')\2,  as  follows: 
LAIS :s7.04  Mill,  gallons  (18  months  average, 

1913 ;:.-,. s  "  "  11    months   operation) 

1914 31.986  '• 

1915 32.4 

1916 38.9 

1917 30.94  " 

1918 29.25  " 

1919 26.70  " 

1930 32.00  "  "         estimated  to  end  ol  October. 

Between  1"14  and  I'M/  the  average  was  32  mil- 
lion gallons  per  day.  In  1918  and  1919  the  average  was 
about  28  million  gallons  (explanation  of  this  reduction 
is  given  elsewhere  I. 

It   may  be   interesting   to  know    that   the   average 
run  of  the  filters,  since  1913,  is  21  days.     In  the  win- 
ter it  takes  one  day  to  rake  and  four  days  to  scrape 
a  filter,  and  in  the, summer  it  takes  half  the  tim 
scrape,  while  raking  is  the  same. 

The  quality  of  the  water  has  been  excellent. 

The  Drifting  Sand  Plant 

In  three  and  one-half  years'  continue  his  operation 
there  has  been  sufficient  time  for  difficulties  to  become 
apparent  and  remedies  suggested  and  partially  ap- 
plied. 

The  greatest  difficulty  experienced  in  the  opera- 
tion of  the  plant  has  been  due  to  the  wear  of  the 
throats  in  the  sandwashers.  This  matter  has  had 
the  close  attention  of  Win.  Gore,  designer  of  the  plant 
and  consulting  engineer  for  the  contractors.  In  the 
issue  of  June  16th,  1920,  of  the  Contract  Record 
is  published  a  description  of  the  sandwasher  as  now- 
designed  which  has  already  been  installed  in  three- 
filters.  The  results  indicate  that  the  difficulty  has 
been  overcome.  Some  of  these  throats  have  now  been 
in  operation  for  eighteen  months  with  little  sign  of 
wear.  When  all  the  old  type  of  washers  have  been 
replaced,  the  difficulty  in  this  respect  will  be  practic- 
ally eliminated  and  the  cost  of  operation  considerably 
lessened.  Cost  of  renewals  is  charged  to  mainten- 
ance. 

Extractor  Cocks 
Owing  to  increased  pollution  of  the  raw  water,  the 
amount  of  alum  has  at  times  to  be  increased  to  2j/ 
grains  per  gajlon.  This,  combined  with  long  periods 
of  turbidity,  has  a  natural  tendency  to  clog  the  filters. 
In  order  to  offset  this,  the  rate  of  sand  drift  must  be 
increased.  To  facilitate  operations,  cocks  have  been 
placed  on  the  extractors  at  a  cost,  chargeable  to  main- 
tenance, of  $7,000.00.  Chlorination  with  filtration 
will  give   a   sterile   water  and   using  the   filters   as   a 
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clarifying  medium  will  mean  the  amount  of  alum  can 
be  greatly  reduced.  It  is  reckoned  thai  one-half  grain 
of  alum  per  gallon,  under  these  circumstances,  will 
be  sufficient. 

Disturbance  of  Gravel 
Between  the  underdrains  and  the  sand  three  lay- 
er- of  gravel  of  different  sizes  from  .2  inch  to  .75  inch 
were  placed  with  a  depth  of  {)  inches.  Until  the  at- 
tendants became  experienced,  the  gravel  was  dis- 
turbed in  some  of  the  filters,  while  backwashing.  This 
has  been  replaced  by  cemented  gravel  in  two  of  the 
filters.  This  is  an  effective  way  of  overcoming  the 
disturbance,  and  as  the  rate  of  hack-wash  can  he 
increased  when  desired,  it  is  the  intention  to  cement 
the  gravel  in  the  remaining  eight  units,  at  the  rate 
of  two  per  year  for  the  next  four  years,  cost  to  lie 
charged  to  maintenance.  Since  the  operators  have 
gained  experience,  it  is  questionable  if  this  expense 
is  justifiable. 

Overflow 
The  overflow  channels  for  carrying  off  the  hack- 
wash  water  are  placed  inside  the  filters.  Perhaps,  if 
they  were  placed  outside,  the  efficiency  of  the  hack- 
wash  might  he  increased.  This  is  a  debatable  point 
and   is   merely   mentioned   for   purposes  of  discussion. 

Design  and  Construction 
'flic  design  and  construction  of  the  buildings  and 
equipment  arc  excellent  and  few  additions  or  altera- 
tions have  been  found  necessary. 

(a)  Owing  to  possibility  of  electric  power  fail- 
ures an  auxiliary  steam  pump  was  installed  so  that 
the  large  number  of  hydraulically  operated  valves 
could   he  manipulated   independent  of  electric   power. 

(b)  In  the  chemical  house  the  sulphate  of  alum- 
ina solution  attacked  the  mortar  of  the  tile  Brick  work 
ot  the  mixing  chamber.  To  overcome  this  a  lining  of 
Map  rock  and  Portland  cement  was  placed  inside  the 
chamber,   which   has  given   excellent    service. 

(c)  'file  steel  hydrometer  tanks  in  the  constant 
density  chamber  were  coated  with  paraffin  wax.  The 
wax  is  wearing  well,  but  it  was  considered  advisable 
to  cover  the  tanks  with  sheet  lead,  the  cost  of  which 
has   been   charged    to   maintenance. 

Owing  to  the  war  the  contractors  were  unable  to 
furnish  the  crane  for  unloading  the  coal  and  alum  from 
tlie  scows  to  the  bunkers,  and  up  to  the  present  this 
lias   to  be  done  by  hand. 

funds  have  not  been  forthcoming  for  (be  comple- 
tion of  the  grading,  roadways,  sidewalks,  etc.,  and  the 
plant  is  suffering  in  consequence.  Sand  blows  in 
through  the  buildings  and  increases  operating  costs, 
'fhe  surroundings  are  certainly  not  creditable',  espec- 
ially when  it  is  seen  that  the  city  has  over  $2,000,000 
invested   in  the  completed  plant. 

It  has  been  mentioned  by  some,  who  are  not  con- 
versant with  the  facts,  that  the  scour  on  the  inside 
ot  the  niters  w, mid  prove  a  very  heavy  item  of  ex 
Dense,  due  to  the  drift  of  (lie  sand  wearing  the  iron 
plate.  This,  however,  is  not  the  case,  the  rate  of  drift 
being  so  low   that   scour  is  absent. 

Effluent 
ii  has  been  claimed,  owing  to  the  absence  of  pre- 
coagulation  and  sedimentation  i,,  the  drifting  sand 
plant,  there  is  a  trace  of  aluminum  hydrate  in  the 
effluent  from  the  other  types  of  mechanical  filters  Mr 
Norman  Howard,  bacteriologist,  and  Frank  I  human 
chemist,  both  at  Toronto  filtration  plant,  have  spent 
a  great  deal  of  time  on   the  subject  and  have  been  in 


correspondence  with  numerous  engineers  and  sani- 
tarians as  to  the  conditions  existing  in  the  states  of 
New  York,  Rhode  Island,  Maryland  and  the  province 
of  Ontario,  'fhe  consensus  of  opinion  was  that  the 
presence  of  aluminum  hydrate  in  the  effluent  of  many 
mechanical  plants  was  not  an  unusual  condition  and 
was  frequently  met  with.     Prom-  this,  therefore,  we 

may  safely  conclude  that  the  effluent  from  other  me- 
chanical plants  using  sedimentation  and  coagulation 
basins  is  not  any  better  in  this  regard  than  the  To- 
ronto plant.  The  quality  of  the  water  has  been  ex- 
cellent. 

Exclusive  of  the  pumping  station  or  engine  room, 
the  staff  required  for  the  operation  of  the  drifting 
sand  plant  must  be  of  a  better  grade  than  required 
for  the  slow  sand.  Xo  doubt  this  would  apply  to  any 
mechanical  filtration  plant. 

Effect  of  Turbidity 

If  an  absolutely  clear  effluent  is  demanded  during 
a  prolonged  period  of  high  turbidity,  the  rate  of  filtra- 
tion is  reduced  to  about  one-third. 

The  drifting  sand  plant  recovers  its  capacity  more 
readily  than  the  slow  sand  plant.  It  may  take  nearly 
two  weeks  for  the  slow  sand  plant  to  get  back  to 
normal  conditions  after  a  turbid  period,  whereas  the 
drifting  sand  plant  recovers  in  about  a  day. 

Run  of  Filters 

The  average  run  of  filter  in  1919  was  about  \% 
days.  This  is  not  considered  a  fair  estimate  as  the 
large  quantities  of  alum  used,  due  to  heavy  pollution, 
and  the  difficulties  with  the  sandwashers  made  fre- 
quent back-washing-  necessary.  Recent  results  show 
that  the  run  will  be  from  3  to  /  days.  A  filter  is  out  of 
commission  about  35  minutes  for  back-washing. 

The  machine  shop  was  improved  and  enlarged 
when  the  drifting  sand  plant   was  in  Operation. 

Cost  of  Operation,  Etc. 

We  now  come  to  the  question  of  cost  of  adminis- 
tration, operation  and  maintenance.  fhe  actual  c 
are  those  taken  from  the  official  records,  'fhe  equiva- 
lent costs  are  those  based  Upon  equal  construction 
costs,  together  with  equal  rates  for  interest  and  sink- 
ins;  fund.  Costs  are  also  given  for  equal  working  con- 
ditions, which  mean  both  sections  of  the  plant  operat- 
ing at   its  safe  capacity. 

In  arriving  at  the  correct  cost  of  both  sections 
the  completed  plant,  the  following  explanations  are 
necessary  : — 

fhe  reservoir,  though  built  and  included  in  the 
cost  of  the  slow  sand  plant,  is  common  to  both,  conse- 
quently half  the  value  will  be  included  in  the  cost  of 
each  section. 

In  tin-  operating  of  the  slow  sand  plant  it  was 
found,  as  already  stated,  that  the  boiler  capacity  was 
insufficient  and  the  engine  room  too  small  for  proper 
manipulation  of  the  apparatus.     In  the  design  of  the 

drifting    section,    these    defects    were    remedied    bv    in- 
stalling  sufficient  boilers  all  under  one  roof  to  operate 
the   completed   plant.      Also   four   pumps  and    mo: 
together  with  accompanying  switchboard,  were  moved 
from  the  old  to  the  new    engine  room.     Further, 

electric    power   failures   were   possible,   the    installation 

ot  a  turbo-generator  set.  of  sufficient  capacity  to  oper- 
ate all  the  electrically-driven  pumps,  including  slow 
sand,  was  imperative.  This  necessitated  making  the 
engine  and  boiler  rooms  in  the  drifting  sand  plant 
considerably  larger  than  was  actuallv '  required  for 
drilling  sand   purposes. 

.  concrete  wharf  was  also  included  in  the  contrac. 


142 


THE    CONTRACT    RECORD 


February  9,  1921 


price  of  the  drifting  sand  plant,  and  adjustments  have 
been  made  in  the  cost  to  cover  this,  together  with  the 
other  items.  The  following,  therefore,  shows  the  cor- 
rected or  revised  costs : — 

Slow  sand  Drifting  sand 
Cost   of  drifting   sand  plant    (exclu- 
sive of   land)    $1,165,378.56 

Debenture   discount    71,246.60 

$1,236,625.16 
Deduct  items,   which   were  installed 
for  better  operation  of  slow  sand 
plant,    totalling    91,183.66 

$1,145,441.50 
Cost  of  slow   sand  plant    (exclusive 

of  land)    $792,183.69 

Deduct  reservoir  from  slow  sand..       90,000.00 

Deduct  wharf  from  drifting  sand...  23,185.00 

$702,183.69     $1,122,256.50 
Value  of  land  for  reservoir  one  half 

each    7,937.50  7,937.50 

Value  of  land  occupied  by  each  plant       85,625.00  16,250.00 

Reservoir  one  half  each 45,000.00  45,000.00 

Wharf,   one-half   each    11,592.50  11,592.50 

Additional  cost  chargeable  to  slow 
sand,  being  proportion  of  en- 
gine and  boiler  rooms,  turbo- 
generator set,  boilers,  etc 91,183.66 

$943,522.35     $1,203,036.50 
Deduct  10%  of  cost  of  drifting  sand 
plant   to   compensate   for   excess 
cost  as  against  time  when  slow 
sand  plant  was  constructed   9,118.36  112,225.65 

$934,403.99      $1,090,810.85 
Safe  average  daily  capacity  in   mill, 
gall,     (comment    on     this    item 

later)    ...    32  50 

Cost    per    million    gallons    on    asfe 

average   daily   capacity    ,, $29,200.00  $21,816.73 

Annual    interest    payable   in    30-year 

3%   debentures,  sinking  fund  5%     $66,342.61  78,447.00 

The  total  value  of  the  filtration  plant  site  is  $233,357.00 
which  comprises  37.34  acres.  The  combined  plants  occupy 
18.84  acres  which  is  included  in  the  above  costs.  The  re- 
maining 18.5  acres  originally  allowed  for  extension  are  un- 
used.    The  value  of  the  unused  portion  is  not  included. 

Combined  cost  for  1918-1919  Slow  sand     Drifting  sand 
Net  yield  of  filters  in  million  gal- 
lons     20,425.17  25,278.11 

Actual  cost  of  administration,  oper- 
ation   and    maintenance     $148,940.17         $292,984.96 

Interest  and  sinking  fund  (exclu- 
sive of  land)    $85,821.47  $151,706.42 

Interest  and  sinking  fund  on  value 

of   land    (6%)     $11,227.55  $2,902.50 

Total  interest  and  sinking  fund   ....      $97,049.02        $154,608.92 
Cost  of  operation   and   maintenance 

per  million  gallons   $7.29  $11.59 

Interest  and  sinking  fund  per  million 

„      gallons $4.75  $  611 

Total  cost  per  million  gallons $12.0-1  $17.70 

As  the  debentures  for  both  sections  of  the  plant 
do  not  bear  the  same  rate  of  interest  and  sinking  fund 
the  above  could  not  be  considered  a  fair  comparison. 
By  substituting  the  calculated  amount  for  interest  and 
sinking  fund  on  corrected  basis  and  revised  equiva- 
lent costs,  we  have. — 

r     .     ,     .     .   .  ±      .  Slow  sand     Drifting  sand 

Lost  of  administration,  operation  and 

maintenance  as   before    $148,940.17        $292  984  96 

Interest  and  sinking  fund,  2  years..      132,685.22  156,984.00 

r^f     If°taL   •:••■••■;.    :..$281.625.39         $449,878.96 

Lost    of    administration,     operation 

and  maintenance  per  mill,  galls.  $  7.29  $u  59 

Interest  and  sinking  fund  per  million 

gail°"S.   ••; .„•.      ••••••  $  6.50  $6.20 

1  otal  cost  per  million  gallons  $13.79  $17  79 

Ratio  of  costs  per  mill,  galls.  100  129' 

It  is  the  practice  to  operate  the  slow  sand  plant  to 


its  maximum  while  the  drifting  sand  merely  makes 
up  the  difference  required  for  the  total  consumption. 
The  average  daily  output  for  1918-19  was  27.98  mil- 
lion gallons  for  the  slow  sand  and  34.63  million  gal- 
lons for  the  drifting  sand  plant.  Thirty-two  million 
gallons  per  day  has  been  given  as  the  safe  average 
daily  capacity  for  the  slow  sand  plant.  Owing  to  re- 
pairs to  the  raw  water  pumps,  transferring  of  sand- 
washer  pumps  from  old  to  new  engine  pumping  sta- 
tion, and  high  water  level  in  reservoir  during  the 
night,  this  capacity  has  not  been  obtained.  During 
1920  the  yield  will  average  in  excess  of  31  million 
gallons. 

To  increase  the  output  of  the  slow  sand  plant  from 
27.98  to  32  million  gallons  under  this  condition  would 
mean  operating  a  large  steam-driven  centrifugal 
pump.  This  unit  even  at  full  load  has  a  low  duty 
and  to  run  same  at  a  small  percentage  of  its  rating, 
means,  of  course,  very  inefficient  operation.  On  a  24- 
hour  basis  the  coal  alone  would  cost  at  least  $45.00 
per  day,  to  which  would  be  added  oil,  waste,  etc.  It 
was,  therefore,  considered  more  economical  from  the 
general  operating  standpoint,  in  1918-19,  to  call  upon 
the  drifting  plant  for  the  difference.  In  1920,  how- 
ever, owing  to  heavy  pollution  and  scarcity  of  alum, 
the  steam  auxiliary  was  used  at  times.  To  improve 
the  operating  conditions,  during  the  night  run,  the  in- 
stallation of  a  20  to  30-million  gallon  filtered  water 
reservoir  has  been  suggested,  and,  it  is  hoped,  will  be 
adopted.  This  would  allow  the  whole  of  the  nitration 
plant  to  be  operated  at  practically  a  steady  rated 
load,  an  ideal  condition. 

In  order,  however,  that  the  slow  sand  plant  should 
not  be  taken  at  a  disadvantage,  we  will  assume  the 
plant  actually  filtered  32  million  gallons  daily  with- 
out the  use  of  the  steam  auxiliary  raw  water  pump. 
The  increase  of  4  millions  daily  would  cost,  for  electric 
power  and  sundries,  under  normal  conditions,  about 
$2,500  per  year.     Labor  costs  would  remain  as  before. 

The  drifting  sand  plant  has  shown  it  can  readilv 
give  54  million  gallons  daily  and  placing  the  same  at 
50  million  we  are  on  the  conservative  side.  The  drift- 
ing sand  plant  in  1918-19  was  operated  at  69.2  per 
cent,  of  its  capacity  taken  at  50  million.  To  increase 
this  to  50  million  gallon  rate  in  order  that  it  be  placed 
on  the  same  basis  as  the  slow  sand  plant,  the  follow- 
ing would  be  added  to  the  cost: — 

Increase  in  electric  power  1,800,000  k.w.h.  at  .175c  $  3,150.00 
15.4  mill,  gallons  per  day  at  \%  grains  alum  per 

gallon   at   $44.20   per    ton    22.182.50 

Sundry    additional    repairs,    estimated    717.50 

.     For   one   year    $26,050.00 

The  figures  based  on  both  sections  of  the  plant 
working  at  capacities  of  32  and  50  million  gallons  re- 
spectively, together  with  interest  and  sinking  fund 
based  on  equal  financial  rates  and  equivalent  construc- 
tion costs,  are  therefore  as  follows: — 

Slow  sand     Drifting  sand 
total   yield   in   mill,   galls. — 100%   32 

and   50  mill,   galls,   respectively.        23,360.00  36:500.00 

Cost    of    administration,     operation 

and   maintenance,   as   before T?148,940.17        $292,984.96 

Additional  cost  for  2  years  as  shown 

.        above    • 5,000.00  52,100.00 

Interest  and   sinking  fund 132,685.22  156,894.00 

~    ,   ,  ....  $286,625.39         $501,978.96 

lotal  cost  per  million  gallons $12.26  $13.75 

Ratio  of  costs    100  112 

Drifting  sand  costs  12  per  cent,  in  excess  of  the 
slow  sand. 

There  is  still  another  feature,  and  an   important 
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one,  which  must  not  be  lost  sight  ol  and  which  will 
have  considerable  bearing  in  the  future  on  the  op 
linn  of  the  drifting  sand  plant  By  chlorination  with 
filtration  a  large  saving  in  alum  may  be  effected.  The 
alum  used  in  1918  and  1919  amounts  to  2,252.83  tons 
costing  $99,595.13.  It  is  estimated  that  with  pre- 
chlorination, approximately  $25,000  per  year  can  he 
saved  or  $50,000  in  two  years.  If  these  estimates  are 
confirmed  the  following  would  hold  good:— 

Cosl  of  administration,  operation  and  maintenance 

as  above    8345,084.B<J 

Deduct   for  alum    50,000.00 

(295,084.96 
Cost    per  million   gallons,   administration,   opera- 
tion and  maintenance   

Cost  per  million  gallons,  interest  and  sinking  fund  4.89 

Total  cost  per  million  gallons   $12.37 

or  about  the  same  as  slow  sand  plant  under  the  very 
best  operating  conditions. 

The  drifting  sand  plant  maintenance  costs  will 
be  reduced  about  $7,500  per  year  when  the  changes 
to  sandwashers,  etc.,  have  been  completed.  This 
amount  has  not  been  taken  into  account  in  the  above 
final  calculation. 

Conclusions 

(1)  The  cost  of  the  slow  sand  plant,  owing  to 
favorable   local  conditions,   was  considered  extremely 


|>.  The  drifting  sand  plant  did  not  share  this 
advantage.  It  i-  questionable  if  the  10  per  cent,  reduc- 
tion made  by  the  author  on  the  cost  of  labor  and  ma- 
terials is  sufficient  to  reduce  same  to  the  equivalent 
cost  basis  id"  the  slow  sand. 

(2)  The  -pact-  occupied  by  the  slow  sand  plant  is 
eight  times  that  of  the  drifting  sand  for  given  output. 

(3)  The  effluent  in  both  c;.  vcellent. 

(4)  There  is  no  scour  on  the  plates  due  to  the* 
drifting  of  the  -and. 

(5)  The  principle  of  the  drifting  sand  has  proved 
to  be  sound  and  the  continuous  sand-washer  is  a  suc- 
cess. 

I><  forming  on  the  slow  -and  beds  retard^ 
sand-washing  operations.  Cold  weather  does  not 
affect  the"  drifting  sand. 

(7)  Prolonged  periods  of  turbidity  affect  both 
types,  but  the  drifting  sand  plant  recovers  its  capacity 
more  quickly. 

(8)  Labor   has    to   be    of   a   higher   grade    in    the 
ation  of  the  drifting  sand  filters  than  that  required 

for  the  slow  sand  filters. 

(10)  By  chlorination  with  filtration  and  both 
plants  operating  a-  last  herein  before  mentioned,  the 
ciist,  including  administration,  operation  and  main- 
tenance, interest  and  sinking  fund,  will  be  practically 
the  same  in  both  plants. 


Decay   in    Structural   Timbers 

Causes  and  Cures  Outlined  in  Address  Before  the 
Montreal  Branch  of  the  E.I.C. 


THE  Causes  and  Prevention  of  Decay  in 
Structural  Timbers"  was  the  subject  of  a 
very  interesting  address  by  Mr.  H.  J.  Blair 
at  a  meeting  of  the  Montreal  branch  of  the 
Engineering  Institute  of  Canada  on  February  3.  The 
address  was  illustrated  by  a  number  of  photos  taken 
in  Canada  and  the  United  States  showing  the  decay 
in  timber,  caused  by  fungus  growth. 

Mr.  Blair  said  that  decay  takes  place  in  timbers 
which  are  either  already  weakened  by  fungus  growths 
before  being  set  in  the  building,  or  in  which  the 
growth  is  aided  by  an  excess  of  humidity  in  the  air 
near  the  timbers.  One  instance  of  the  last  was  a  cot- 
ton mill  in  which  a  cold  water  pipe  ran  for  several 
hundred  feet  just  below  the  cross-beams.  This  pipe 
lowered  the  temperature  of  the  atmosphere  in  its  prox- 
imity sufficiently  to  raise  the  percentage  of  the  humid- 
ity enough  to  start  fungus  growths,  which  in  turn  de- 
cayed the  timbers  to  such  an  extent  that  they  had  to 
be  renewed  throughout  the  length  of  the  building. 
Another  instance  which  would  have  produced  disas- 
trous effects  if  not  checked  in  time  was  a  building  in 
which  one  of  the  main  supporting  timbers  was  resting 
on  the  ground  as  a  base.  The  moisture  started  decay, 
and  the  foot  of  the  pier  began  to  crumble  away. 

This  decay  probably  attacks  roofs  more  than  any- 
thing else,  as  moisture  is  more  liable  to  work  its  way 
in  and  cause  decay.  The  difference  of  temperature 
between  the  interior  and  the  exterior  surfaces,  and- 
the  consequent  varying  humidities,  creates  a  situa- 
tion under  which  decay  progresses  very  favorably. 


Mr.  Blain  stated  his  objections  to  a  theory  held  by 
some  architects  that  a  dead  air  space  between  the  in- 
terior and  the  exterior  surfaces  prevents  >uch  decay, 
by  showing  examples  in  which  decay  was  as  rampant 
as  in  any  other  type  of  roof.  In  his  opinion,  the  most 
successful  roof  is  one  in  which  the  upper  part  of  the 
roof  (boarding,  paper,  tar  and  gravel,  etc.  i  is  of -suffic- 
ient thickness  to  maintain  at  its  inner  edge  a  tempera- 
ture of  59  degrees  under  the  lowest  atmospheric  con- 
ditions. At  this  point  a  water-pro. ding  layer  should 
be  introduced'  and  below  that  the  wood  boarding 
should  be  treated  chemically  to  keep  out  moisture. 
This  should  be  of  sufficient  thickness  to  maintain  at 
the  surface  in  contact  with  the  weather-proofing  a 
temperature  of  59  degrees  under  the  highest  at' 
pheric  conditions.  Another  reason  for  decay  setting 
in  is  the  use  id'  green,  unseasoned  timber. 

\s  a  means  of  overcoming  these  growths  of  fungi. 
all  moisture  should  be  drawn  from  the  timbers  and 
the  place  in  which  they  are  used  made  as  dry  as  pos- 
sible. If  this  method  of  defence  fails,  the  timber  after 
being  dried  may  be  treated  with  mercury  chloride. 
This  failing,  the  building  should  be  wrecked.  Tim- 
bers which  are  under  water  all  the  time  are  safe. 


The  directors  of  the  Robb  Engineering  Works. 
Limited.  Amherst,  N.S..  propose  to  issue  bonds  for 
o5(H),000,  and  a  special  meeting  of  the  shareholders 
will  be  held  in  Montreal  on  February  16,  to  consider 
the  question. 
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The  Activated  Sludge  Process 

Its  Possibilities  Outlined 

Present  Tendencies  With  Regard  to  the  Sludge  Problem— 
The  Question  of  By-Products 

By  G   G.  Nasmith,  C.M.G.,  Ph.D.,  D.Sc,  D.P.H.,  of  Gore,  Nasmith  and   Storrie,   Consulting   Engineers,   Toronto. 


IN  discussing  any  system  of  sewage  disposal  it  is 
necessary   to  know   exactly    what   that   system   is 
capable  of  doing  tinder  the  very  best  of  conditions 
and,  what  is  of  even  more  importance,  to  be  sure 
of  what  it  is  likely  to  accomplish  under  average  con- 
ditions.    We  need  to  know,  in  fact,  not  only  the  best 
but  the  worst  features  of  any  system. 

An   ideal   system   of   sewage   disposal    should   turn 
out  a  clear  and  stable  effluent  and  an  easily  dewatered, 


Dr.    G.    G.    Nasmith 


inoffensive  sludge;  it  should  accomplish  these  results 
without  causing  offense  during  the  operation  and  at 
the  minimum  cost.  In  practice  a  sewage  disposal 
scheme  is  usually,  unfortunately,  a  compromise  be- 
tween the  results  desired  and  the  money  available  for 
building  the  plant. 

At  present  there  are  three  inoffensive  methods  of 
sewage  disposal  that  are  capable,  when  carefully  oper- 
ated, of  yielding  a  clear,  stable  effluent  and  a  non- 
putrescible  sludge.     These  are  combinations  of: 

1.  Sedimentation  tanks,  sludge  digestion  and 
trickling  filters; 

2.  Imhoff  or  Travis  tanks  and  trickling  filters; 

3.  Activated  sludge  process  and  sludge  digestion, 
(or  drying  the  activated  sludge  by  centrifugal  action, 
sludge  presses  and  other  means.) 

The  two  first  combinations  are  well-known  and 
though  the  inoffensive  digestion  of  sludge  in  separate 


single  chambered  tanks  presents  some  difficulties,  it 
can  be,  and  is  being  done  on  a  very  large  scale  as  at 
Birmingham  and  Baltimore. 

The  Activated  Sludge  Process 
The  activated  sludge  process  now  being  developed 

is  the  subject  of  this  brief  review.  Activated  sludge, 
prepared  by  long  continued  agitation  of  sludge  with 
air,  is  a  brown,  flocculent,  gelatinous  material  largeh 
composed  of  living  bacteria  possessing  certain  definite 
characteristics,  and  is  capable  of  bringing  about  pro- 
found modifications  in  fresh  sewage  when  agitated 
with  it  in  the  presence  of  air  for  a  considerable  length 
of  time.  After  such  treatment  the  settled  sewage 
effluent  is  clear  and  practically  ail  of  the  suspended 
and  dissolved  organic  matter  has  been  entrapped  or 
converted  into  inorganic  matter  by  the  activated 
sludge.  At  the  same  time  most  of  the  bacteria  have 
been  removed  from  the  sewage  while  the  effluent  has 
been  rendered  non-putrescible  and  comparatively  in- 
nocuous.1 

The  activated  sludge  process  is  in  itself  relatively 
simple.  The  apparatus  consists  of  tanks  containing  a 
quantity  of  activated  sludge  previously  prepared, 
means  for  introducing  air  at  the  bottom  of  the  tanks 
for  aerating  and  agitating  the  mixture  of  activated 
sludge  and  incoming  sewage,  and  other  tanks  or  com- 
partments for  allowing  the  activated  sludge  to  separate 
from  the  liquids.  Mechanical  means  for  agitating  the 
mixture  of  activated  sludge  and  sewage  in  presence 
of  air  will  yield  exactly  the  same  results  as  agitation 
by  means  of  compressed  air,  and  experimental  work- 
now  being  carried  on  indicates  the  probability  of  such 
methods  coming  to  the  front  in  the  near  future. 

The  activated  sludge  process  will,  when  the  simple 
but  essential  conditions  of  operation  are  carefully  ob- 
served, yield  a  clear,  sanitary,  non-putrescible  efflu- 
ent. The  excess  of  activated  sludge  produced  is, 
however,  still  putrescible,  can  at  present  not  be  cheap- 
ly or  easily  dewatered,  and  is  difficult  to  dispose  of. 
Should  the  dewatering  problem  be  economically  solved 
the  activated  sludge  process  of  sewage  disposal  would 
immediately  become  more  desirable  and  feasible  than 
it  is  at  present,  chiefly  for  the  reason  that  activated 
sludge  has  a  high  fertilizing  value  and  is  therefore, 
valuable  from  the  standpoint  of  conservation.  The 
activated  sludge  process  as  carried  out  at  present, 
though  embodying  many  pood  features,  has  some  un- 
desirable ones,  and  is  by  no  means  the  last  word  in 
sewage  disposal. 

Advantages  of  the  Activated  Sludge  Process 
The  advantages  of  the  activated  sludge  process  of 
sewage  disposal  are.  first,  that  the  plant  is  compar.i- 

1.  Report  of  the  Committee  of  Sanitary  Engineering  Section,  Am- 
erican Public  Heaitfc  Association,  Oct.,  1910.  Engineering  New  s-Record, 
June   10.   1920. 
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lively  simple  in  construction,  consisting,  as  it  does, 
of  a  series  of  tanks  and  means  for  injecting  finely  di- 
vided air  at  the  bottom  of  the  same;  second,  that  it 
will  produce  in  the  one  operation  an  effluent  that  can 
]>c  obtained  in  Other  systems  only  by  a  combination  of 
operations;  third,  that  it  is,  during  Operation  quite 
inoffensive,  and  fourth,  that  it  can  be  carried  on  with 
the  minimum  amount  of  pumping. 

Viewed  from  the  standpoint  of  inoffensiveness, 
simplicity  of  operation  and  stable  effluent,  a  combina- 
tion of  two-storey  tanks  and  trickling  filters  maybe 
quite  as  satisfactory  as  the  activated  sludge  pro; 
In  fact,  such  a  combination  may  be  highly  desirable 
where  plenty  of  fall  would  make  the  operation  almost 
automatic,  where  expert  assistance  is  unobtainable  or 
where  economic  considerations  would  make  the  acti- 
vated system  undesirable  or  even  impossible.' 

Disadvantages  of  the  Activated  Sludge  Process 
The  inherent  disadvantages  of  the  activated  sludge 

process  over  other  combinations  are  not  negligible.' 
Where  improperly  operated,  the  effluent  is  neither 
stable  nor  sanitary.  Disinfectants  and  certain  trade 
wastes  are  liable  to  destroy  the  activated  sludge;  un- 
der these  circumstances  it  will  take  two  weeks  to  build 
UP  again  the  necessary  volume  of  activated  sludge. 
The  tiltros  plates  used  for  finely  dividing  the  injected 
air  are  subject  to  plugging  with  smoke  and  dust.'1 
in  which  case  the  areas  of  sludge  not  agitated  are  apt 
to  undergo  anaerobic  decomposition,  while  there  are 
inherent  difficulties  with  air  blowers  and  other  me- 
chanical features  of  the  aeration  system.  Though 
attempts  have  been  made  to  derive  an  income  from 
the  dried  activated  sludge  as  a  fertilizer,  the  hopes 
entertained  have  not  as  yet  been  realized  in  practice 
and  it  is  doubtful  if  the  day  has  yet  arrived  when  the 
chemist  or  sanitary  engineer  is  honestly  justified  in 
advising  that  an  activated  sludge  system  be  construct- 
ed with  the  guarantee  that  the  increased  cost  of  the 
plant  or  the  high  cost  of  operation  will  be  compensated 
for  by  the  sale  of  sludge  or  other  material  derived 
from   the  process. 

On  the  other  hand,  some  cheap  method  of  satis- 
Factorily  dewaterihg  the  sludge  may  entirely  change 
our  viewpoint  in  regard  to  this  matter.  The  activat  id 
sludge  system  is  unsuitable  for  small  communities  or 
large  institutions  where  an  automatic  system  is  highly 
(lesirable.  "and5 
Present  Tendencies  in  Regard  to  the  Sludge  Problem 

With  one  group  of  investigators  the  object  is  to 
eliminate  at  the  beginning  of  any  process  of  sewage 
disposal  as  much  of  the  organic  sewage  matter  as  pos- 
sible in  the  form  of  sludge,  and  to  leave  an  effluent 
which  is  finished  or  can  be  finished  at  a  high  rate  of 
SOeed  or  is  good  enough  to  be  disposed  of  alter  disin- 
fection or  without  further  treatment."  Such  objectives 
are  included  in  chemical  precipitation  processes  and 
the  activated  sludge  process,  both  of  which  necessitate 

the  further  disposal  of  enhanced  quantities  of  -Indue. 

for  example,  treatment  with  sulphurous  acid  at  Law- 
rence uives  an  increase  of  32  per  cent,  in  the  dried 
Sludge  over  that  obtained  by  plain  sedimentation.' 


With  another  group  of  investigators,  the    obj< 
is  actually  to  convert  into  -table  compound-  and  ga 
through  the  destructive  biological  action  of  bacteria 
and  other   form-  of  life,  as   much   a-   possible  of   the 
organic  matter  present  in  the  sewage,  leaving  for  final 
treatment    the    -nialf  jible   quantity    of   stable 

sludge. 

it  is  possible  that  both  of  these  objectives  may 
ultimately  be  included  in  the  -ame  system  with  en- 
tirely  satisfactory   results. 

The  questions  of  greatest  interest  to  u-  at  the  pr 

cut  time  are:  (a)  whether  this  dewatering  problem  is 
soon  likely  to  be  solved,  and  (b)  whether  the  problem 
of  digesting  sludge  without  offence  and  cheaply  will 
revolutionize  other  methods  and.  if  SO,  which  will 
then  be  the  more  desirable  process.  At  the  present 
time  we  are  unable  to  answer  these  questions.  Huge 
works  as  at  Birmingham'  and  Baltimore'  have  been 
constructed  where  a  combination  of  plain  sedimenta- 
tion tank-,  double-storey  tank-,  sludge  digestion  tanks 
and  trickling  filters  are  operating  on  a  gigantic  scale. 
On  the  other  hand,  activated  sludge  systems  with  a 
capacity  of  fifteen  million  gallons  a  day  appear  to  be 
Working  satisfactory  in  Houston.  Texas";  while  Mil- 
waukee has  committed  itself  to  a  municipal  plant 
counting,  it  may  be  said,  on  a  revenue  from  the 
of  the  dried  activated  sludge  for  fertilizing  purp 
to  reduce  the  otherwise  high   cost   of  operation. 

The  De-Watering  of  Sludge 

The  dewatering  of  -Indue  can  only  be  brought 
about  in  two  way-,  viz.:  the  expression  of  the  bulk 
of  tiie  water  present  by  pressure  method-  such  as  the 
.-Indue  press— a  very  cumbersome  and  objectionable 
process — or  through  the  more  recent  method  of  centri- 
fugal action.  Both  of  these  methods  will  produce  a 
sludge  cake  containing  from  75  per  cent,  to  80  per 
cent,  moisture  from  which  the  remaining  moisture 
must  be  removed  by  heat. 

A  centrifuge  of  the  Basco  Ter  .Nicer  type  ha-  beet* 
experimented    with    for  a  month  at    Milwaukee    and 
promises  to  be  more  suitable  for  dewatering  Milwaukee 
activated  -Indue  than  sludge  presses.     The  machine  :- 
almost  automatic  in  operation,  occupies  15  minute- 
each  cycle,  and  will  centrifuge  from  2.000  to  4.000  I 
gallons  of  sludge  per  hour.     It  takes  a  sludge  con- 
taining (,S'_.  per  cent,  moisture  and  reduces  the  lr 
ture    to    from    79   per   cent,   to   85    per   cent.      About  20 
pet  cent,  of  the  solids  of  the  sludge  pass  over  in  the 
filtrate  and   it    i-   expected   that,   with   experience  and 
improvements,   it   will   prove  more  efficient  and   satis- 
factory  than   any   type  of  sludge   press   hitherto   tried 
out. 

By-products  From  Sludge 

Some  ha v  e  built  their  hopes  upon  method-  designed 
to  obtain  some  valuable  by-product  from  sewage  .-Indue 
— particularly  fats,  which  .are  present  in  considerable 
quantities.  Others  have  pinned  their  faith  to  methods 
for  dewatering  and  drying  -Indue  with  the  idea  that  the 
dried  product  will  prove  saleable  as  a  fertilizer.  A 
few    believe  that  the  B.t.U.'s  in  dried  -Indue.  f4,000  to 

0),  will  make  it   valuable  as  an  ingredient   to  in- 
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corporate  with  coal  dust  in  briquettes  for  fuel  pur- 
poses. This  last  proposition  is  so  absurd  from  the 
economic  standpoint  that  it  is  merely  referred  to. 

The  Grease  and  Oils  in  Sewage 

Grease  may  be  obtained  from  sewage  in  two  ways: 
(a)  by  mechanical  means  of  separation  which  are  not 
very  efficient  and  (b)  by  chemical  means,  which  in- 
volves the  employment  of  expensive  chemicals  to 
acidify  the  sludge.  One  such  method,  the  Miles  acid 
process,  depends  on  the  fact  that  sulphurous  acid  gas, 
a  comparatively  cheap  material,  when  added  to  sew- 
age, breaks  up.  the  soaps  and  frees  the  fatty  acids 
which  become  entrapped  with  the  colloids  and  solids 
of  the  sludge  and  are  separated  with  them.  When 
such  acid  sludges  are  dried  copious  fumes  of  sulphur 
dioxide  and  acrolein  vapors  are  given  off  and  the 
extraordinary  amounts  of  tar  and  unsaponifiable 
matter." 

Even  when  treated  by  the  Cobwell  process  in  which 
degreasing  takes  place  simultaneously  with  dehydra- 
tion, the  results  are  grease  and  fatty  acids,  which 
have  no  marketable  value  at  the  present  time,  and  a 
low  grade  3  per  cent,  ammoniate.  A  town  of  150,000 
people  would  yield  five  tons  of  tankage  and  one  ton 
of  grease  daily,  but  as  the  grease  has  value  only  when 
it  has  been  refined  and  made  into  marketable  products, 
it  may  readily  be  seen  that  no  income  can  be  expected 
from  such  a  process  and  from  that  viewpoint  the  pro- 
cess may  be  dismissed  from  our  discussion. 

The  sludge  obtained  at  the  Baltimore  sewage  dis- 
posal works  in  1915  with  sulphuric  acid  treatment  bad 
a  very  objectionable  odor  and  dried  on  sand  beds 
much  less  readily  than  good  non-acidified  sludge;  no 
manufacturer  would  even  consider  the  proposition,  of 
taking  the  fat  which  might  be  obtained  from  the  Balti- 
more sewage  works. 

From  this  it  may  be  seen  that  the  acid  process  at 
present  holds  out  few  inducements  or  hopes  of  suc- 
cessfully solving  any  of  the  main  difficulties  of  sewage 
disposal,  though  it  may  have  a  place  in  the  disposal 
of  trade  wastes. 

The  Fertilizer  Value  of  Sewage  Sludge 

Numerous  experiments  have  shown  that  the  dried 
sludge  from  sewage  disposal  works  is  a  valuable  ferti- 
lizer. Of  the  various  kinds  of  sludge  the  activated 
sludge  has  a  higher  nitrogen  and  phosphoric  acid  con- 
tent, is  more  readily  available  for  plant  growth  and  is 
.  therefore,  the  most  valuable  as  a  fertilizer  as  Bartow." 
Nasmith  and  Mackay"  and  others  have  shown  by 
many  comparative  tests  with  vegetables. 

Imhoff  sludge  is  also  valuable  as  a  fertilizer  and  is 
used  with  great  success  in  growing  vegetables  in  the 
vicinity  of  the  main  Toronto  Sewage  disoosal  works. 
In  Baltimore  25c  a  load  is  paid  for  the  dried  Imhoff 
sludge  produced  at  the  works.  At  Milwaukee  it  is 
expected  that  the  dried  activated  sludge  will  be  sold 
as  a  fertilizer  base,  the  price  being  based  on  the  nitro- 
gen content. 

Improvements  in  dewatering  sludge  by  centrifugal 
actionor  other  means,  or  improvements  in  method'-  of 
digesting  sludge  may  entirely  change  our  present  atti- 
tude with  regard  to  sewage  disposal  and  make  one  or 
other  system  the  much  more  desirable. 


Paper  Machines  and  Hydraulic  Machines 
Being  Manufactured  in  Lachine,  P.Q. 

IX  19Ig,  the  Dominion  Bridge  Co.,  Limited,  whose 
machining  capacity  had  grown  largely  during  the 
war.  started  the  manufacture  of  paper  machines. 
rinse  had  not  previously  been  made  in  Canada. 
The  machines  were  at  first  built  in  the  Dominion 
Bridge  Company's  machine  shop  at  Lachine,  but  the 
department  grew  so  rapidly  that  towards  the  end  of 
1919  it  was  decided  to  buy  the  St.  Lawrence  Bridge 
Company's  shop  at  Lachine,  and  to  handle  the  depart- 
ment as  a  separate  organization.  The  Dominion  En- 
gineering and  Machinery  Company,  Limited,  was 
therefore  organized  for  this  purpose,  being  entirely 
owned  and  operated  by  the  Dominion  Bridge  Co.,  Ltd. 
Soon  after  its  organization  the  new  company  was 
approached  by  several  who  had  been  looking  for  a 
shop  in  which  to  manufacture  large  hydraulic  turbines. 
They  were  interested  in  several  of  the  large  power 
companies  of  Eastern  Canada  and  were  working  hand 
in  hand  with  the  Wrii.  Cramp  &  Sons  Ship  &  Engine 
Building  Co..  of  Philadelphia,  manufacturers  of  the  I. 
1'.  •Morris  turbines  and  hydraulic  machinery.  The 
Dominion  Engineering  and  Machinery  Co.  shop  was 
suitable  for  the  purpose  and  a  decision  was  made  to 
combine  forces  an  to  reorganize  the  new  company  on 
a  larger  scale,  to  build  both  the  paper  and  hydraulic 
machinery.  This  undertaking  was  successfully  ac- 
complished. 

The  company  now  has  a  large  amount  of  work  on 
hand.  It  has  nearly  completed  two  large  newspaper 
machines  for  the  Laurentide  Paper  Company.  These 
are  high  speed  machines  of  the  most  modern  construc- 
tion. It  is  also  completing  a  large  tissue  paper  machine 
for  the  tnterlake  Tissue  Mills  Company  and  has  sev- 
eral other  paper  machine  contracts  on  hand.  In- the 
hydraulic  department  it  has  contracts  for  two  20,000 
h.p.  turbines  for  the  Laurentide  Power  Company,  two 
10,800  h.p.  and  one  1.500  h.p.  turbines  for  the  Cedars 
plant  of  the  Montreal  Light.  ITeat  &  Power  Company 
and  four  2.700  h.p.  turbines  for  the  Spruce  Falls  Co., 
Limited. 


Plaster  Contractors  of  Ontario    Discuss 
1921  Policy 

On  Tuesday,  January  18th,  1921,  the  master  plas- 
terers of  Toronto,  London  and  Hamilton.  Ont,  heid 
a  joint  conference  in  the  committee  rooms  of  the  Asso- 
ciation of  Canadian'  Building  and  Construction  Indus- 
tries at  Hamilton;  Some  17  firm--  were  represented. 
Mr.  Charles  Ifannaford  was  in  the  chair  and  Mr.  Rob- 
ert Grant  acted  as  secretary.  The  general  discussion 
was  along  the  lines  of  a  policy  to  be  adopted  for  this 
association  for  the  year  1921  and  had  to  do  chiefly 
with  wage  rates,  payment  of  monies  mi  contracts  com- 
pleted, the  suggestion  for  a  joint  meeting  with  the 
supply  men  to  inquire  into  the  reduction  of  material 
prices  for  the  coming  season  ;  and  various  other  mat- 
which  will  be  reported  iti  due  course.  Mr.  George 
Gander,  secretary  of  the  Provincial  Builders'  and  Sup- 
ply Association,  was  the  principal  sneaker. 

The  evening  session  took  the  form  of  a  dinner  at 
the  Wentworth  Arms  Hotel,  with  an  adjournment  to 
the  committee  rooms,  to  finish  the  conference. 


1'-'.     Bartow     and     Hatfield.       11.       Industrial     and     En 
August,    1916. 

IS.     The     Fertilizing     Value     of     Activated     Sludge.       Nasmith 
Mackay.     Jl.     Indust.  and   Eng.   Chemistry,   May,   1918. 
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The  City  of  Quebec  is  applying  to  the  Provincial 
Legislature  for  power  to  borrow  S576.O0O,  for  perm- 
anent works. 
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Suggestions  for  Montreal  Housing 

Mr.  Thomas  Adams  Replies  to  Criticisms  of  Federal   Housing  Act 
and  Recommends  Immediate  Action 


Till'.  Federal  Housing  Law  has  been  the  subject 
of    strong    criticism    in    the    city    of    Montreal, 
where  the.  Administrative  Commissioners  have 
declined    to    take    up   a    grant    for    worknu 
houses  on  the  ground  thai  the  conditions  are  unwork- 
able.     In  the  Cbufse  <>t"  a  lecture  on  town  planning  and 
housing  in  the  Redpath  .Museum,  Montreal.    Mr.    I 
Clams,   town   planning  adviser  to   the    Federal    I 
eminent,  replied  to  these  criticisms,  which   he  charac- 
terized as  without  foundation. 

It  had  been  asserted,  said  Mr.  Adams,  that  the 
Dominion  Act  was  impracticable  as  regards  the  pro- 
vince of  Quebec,  and  Montreal  particularly,  owing  to 
climatic  and  other  conditions,  and  for  tin-  reason  the 
loans  had  not   been   taken  advantage  of.      A    statement 

to  this  effeel  had  been  made  at  meetings  in  Montreal 
convened  to  consider  the  housing  question.  This  was 
not  only  a  misleading  statement,  but  was  contrary 
to  fact.  There  was  no  province  in  tin-  Dominion  to 
which  the  Act  could  be  so  well  applied  as  to  Quebec. 
lie  was  willing  to  give  a  practical  illustration  that 
the  Act  could  be  used  with  as  much  effect  in  the  pro- 
vince and  in  Montreal  as  in  the  province  of  Ontario, 
where  all  the  loans  had  been  absorbed.  Such  state- 
ments as  he  referred  to  were  based  on  insufficient 
knowledge,   and   could   not    be   supported   by    facts. 

Mr.  Adams  then  dealt  with  town  planning,  es- 
pecially as  it  applied  to  Montreal,  lie  pointed  out 
that  Montreal  had  been  built  tip  upon  its  industries 
and  distributing  facilities  and  also  upon  its  port,  and 
that  it  was  of  first  importance  that  good  housing  i 
ditions  should  prevail  if  the  people  were  to  be  healthy! 
Town  planning  could  not  be  considered  without  refer- 
ence i"  thi'  industries.  It  was  also  essential  to  plan 
with  regard  to  the  surroundings,  and  Mr.  Adams  ; 
illustrations  of  the  appreciation  and  depreciation  of 
property  according  to  its  surroundings.  It  was  im- 
possible  to  separate  the  question  of  transportation 
from  that  of  housing,  and  they  could  not  separate  the 
width  of  the  streets  from  transportation  and  housing 

Suggestions  for  Montreal 

Mr.  Adams  devoted  a  considerable  part  of  his  lec- 
ture to  dealing  with  Montreal  from  the  lown  planning 
p. Mill,  and  illustrated  his  remarks  by  slides  showing 
conditions  in  Montreal  .and  what  is  being  done  in 
other  parts  of  Canada  and  in  England  to  meet  housing 
needs,  lie  also  illustrated  how.  by  scientific  planning, 
economy  could  be  secured  by  methods  other  than  that 
of  the  usual  rectangular  plan. 

There  should  be  an  adequate  survey  of  existing 

conditions.,  physical  features,  highways,  engineering 
services,  industrial  distribution,  land'  ami  impi 
ment  values,  etc..  Mr.  Adams  remarking  that  at  | 
ent  Montreal  not  only  lacked  such  a' plan,  hut  the 
means  o.f  having  it.  The  city  was  without  adequate 
knowledge  of  either  its  resources  or  tendencies  of 
growth.      There    was   not    even    a    correct    record    of   its 

sewer  system. 

\  comprehensive  survey    was  needed  of  Montreal 

Island,  and  an  area  on  the  south   shore  to  a  depth  ^i 


ten  miles.  Each  municipality  in  th<  region  should 
then  prepare  it-  definite  city  plan,  under  power-  that 
should  be  granted  by  the  provincial  government.  The 
plans  .should  deal  with  the  restriction  of  the  uses  of 
buildings  for  special  purposes  such  as  industries,  busi-        ' 

and  residence.  Having  delimited  areas  lor  these 
purposes  the  height  and  density  of  building  per  lot 
should   be  determined  with   due  regard  to   use,   by  a 

ss  called  zoning.  This  should  be  carried  (nit, 
with  due  regard  to  the  transportation,  highway  and 
park  plans  and  thereby  constitutes  the  comprehen- 
sive city  plan  based  on  a  rational  survey.  Many, 
if  not  all,  of  the  purposes  being  sought  by  incorporat- 
ing outside  areas  could  be  secured  by  proper  city  plan- 
ning, without  destruction  of  local  autonomy  and  there- 
fore without  friction. 

Adequate  Powers  to  Local  Authorities 

In  Montreal  houses  were  too  crowded  in  the  centre 
.and  too  scattered  in  the  suburbs,  both  conditions  be- 
ing bad.  On  the  whole,  however,  the  city  was  not 
overcrowded  or  congested.  As  a  means  of  getting 
the  plan  he  proposed  he  suggested  a  provincial  town 
planning  act,  giving  adequate  powers  to  the  local  au- 
thorities. Such  an  act  would  need  to  be  sympathetic- 
ally administered  by  a  special  branch  of  the  govern- 
ment service,  with  a  skilled  director  of  city  planning. 
Native  Canadians,  rather  than  foreigners,  were  vic- 
tims of  overcrowding  in  Montreal.  Such  congestion 
as  existed  was  largely  due  to  administration  and  to 
conditions  beyond  the  power  of  the  individual  to 
remedy. 


Demonstration  of  Road  Work  at  Chicago 
Good  Roads  Congress 

THE  U.  S.  Federal  Bureau  of  Public  Roads  will 
Stage  a  demonstration  of  its  work  at  the  Ameri- 
a   Good    Roads  Congress   to  be  held  at  the 
Coliseum   in   Chica  February  9  to   12 

Features  of  the  government  .exhibit  will  be  actual  dem- 
onstrations by  the  Division  of  Tests  in  the  conduct 
of  the  impact  tests  that  the  bureau  is  using  to  deter- 
mine the  ability  of  different  -  sustain  roads  and 
to  measure  the  amount  of  wear  on  road  surfaces  caused 
by  heavy  traffic.  Owing  to  the  fact  that  moisture  in 
the  underlying  soil  is  the  principal  cause  of  road  fail- 
ures, tin-  actual  subgrade  tests  and  investigations 
which  will  also  be  conducted  by  the  bureau  at  '  hie 
showing  how  the  movement  of  water  in  different  < 
can  be  controlled  and  road  failures  reduced,  will  be  a 
big  feature.  The  bureau  will  also  conduct  tests  of 
road-building  materials. 


Trade  Incorporations 
Ontario  Bricklaying  Company,  Limited,  with  head  office 
at    Toronto,  capital  140,000,  to  carry  on  the  business  of  brick- 
layers,  plasterers,   etc. 

The  Grenvillo  Crushed  Rock  Company,  Ltd..  capital 
$300,000,  head  office  Smith's  Falls,  Ont.,  to  carry  on  the  busi- 
ness of  manufacturers  and  dealers  in   crushed   rock. 
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Concrete  Floor  Treatment  and  Pro- 
tection 

By    Russell   J.    Waldo 

IN  floors  that  are  to  he  subjected  to  any  considerable 
wear,  particular  attention  must  be  given  to  the 
aggregates  used  in  the  concrete  and  in  the  method 
of  finishing  the  surface  after  concrete  has  been 
placed.  Too  much  trowelling  of  a  floor  or  trowelling 
it  too  soon  after  depositing  the  concrete,  not  only 
makes  the  surface  slippery  but  brings  an  excess  of  fine 
material  to  the  surface  which  reduces  the  wearing 
quality.  Unless  an  exceptionally  smooth  finish  is  de- 
sired it  is  always  preferable  to  finish  outdoor  walks 
and  floors  with  a  wood  float.  This  will  give  a  slightly 
gritty  texture  that  will  result  in  a  non-slippery  surface 
upon  which  persons  can  obtain  a  good  foothold. 

To  protect  concrete  walks,  floors  and  pavements 
newly  placed,  they  should  be  covered  with  moist  earth, 
or  similar  material,  as  soon  as  possible  to  do  so  with- 
out marring  the  surface,  so  as  to  retain  the  water 
which  is  in  the  concrete  and  prevent  too  rapid  a  dry- 
ing out.  The  protective  covering  should  be  sprinkled 
several  times  daily  to  keep  it  mi  list  and  thus  assist  the 
hardening  of  the  concrete. 

Generally  speaking,  indoor  floors  should  be  laid  in 
slabs  not  greater  than  ten  feet  in  one  dimension,  un- 
less the  concrete  is  reinforced.  In  using  expanded 
metal  or  woven  wire  fabric  in  floor  slabs,  particular 
care  should  be  taken  to  lao  the  fabric  at  least  the  width 
of  one  mesh  and  wire  the  edges  and  ends  together 
securely. 

All  that  is  necessary  to  make  indoor  floors  hard  is 


to  employ  only  the  best  material-  and  workmanship, 
and  to  lay  them  properly. 

Causes  of  dusting  have  been  definitely  fixed  in  the 
use  of  too  fine  or  dirty  sand,  soft  >and,  too  lean  a  mix- 
ture, coarse  aggregate  coated  with  dust  or  clay,  un- 
clean material  of  any  sort,  overtrowelling  when  fin- 
ishing, insufficient  mixing,  too  much  time  allowed  to 
elapse  between  placing  and  finishing,  using  mixtures 
too  dry  or  too  wet.  The  use  of  driers,  that  is,  dry 
cement  with  or  without  sand  to  dry  out  the  surface 
rapidly  so  that  it  might  be  quickly  trowelled  to  the  de- 
sired finish,  will  likely  rob  the  concrete  of  the  water 
necessary  to  complete  the  hydration  of  the  cement. 

In  two-course  work,  when  a  thin  top  or  wearing 
surface  is  placed  on  a  base  which  has  already  hard- 
ened, there  is  likely  to  be  dusting  because  there  is  no 
possibility  of  the  base  absorbing  excess  water  from 
the  top  course,  and  any  excess  must  get  away  through 
evaporation  from  the  top  surface.  Dusting  may  also 
be  due  to  improper  bond  between  cement  and  fine 
aggregate,  which  permits  the  fine  particles  of  grit  to 
become  loosened  from  the  cement  binder. 

I 'articular  attention  must  be  given  when  preparing 
concrete  mixtures  for  floors  to  select  clean,  hard,  dur- 
able, well-graded  aggregates  and  to  proportion  them 
so  that  voids  will  be  eliminated  as  nearlv  a-  possible. 


The  sum  of  $340,000  has  been  subscribed  so  far  to  the 
University  of  Toronto  Memorial  Fund.  Work  on  the  me- 
morial, which  will  take  the  form  of  a  tower  and  arch,  will 
commence  next  fall  and  it  is  expected  will  he  finished  during 
the  summer  of   1 !»:.':.'. 


Good  Culverts  Play  an  Important  Part  in  Quebec's  Good  Road  Program 


Reinforced  concrete  culvert  on   Emond    Brook  at  St.   Francois,     Island   of   Orleans,    County  of   Montmorency. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  council  of  the  united  counties  of  Leeds  and  Gren- 
ville,  Ont.,  has  passed  a  by-law  appropriating  $200,000  for 
mad  construction. 

The  aggregate  fire  loss  in  Ontario  during  last  year  was 
$10,882,944  as  against  $10,514,232  in  1919.  The  former  loss 
resulted  From  a  total  of  9^21   fires. 

It  was  announced  recently  thai  tenders  will  be  called 
immediately  for  the  much-needed  work  of  repairing  and  im- 
proving the  harbor  at   St.  John,   XI'.. 

The  American  Good  Roads  Congress  opens  at  Chicago 
to-day.  The  session  will  last  three  days.  Many  Canadian 
representatives  are  attending  the  congress. 

Building  permits  issued  at  Montreal  during  the  month 
of  January  last  totalled  $352,225.  This  figure  shows  an  in- 
crease  over   the   corresponding   month    in    1920   of   $124,570. 

The    sheet    metal    workers   of   Toronto    have    signed    an 

agreement  with  the  Sheet  Metal  Section  of  the  Builders'  Ex- 
change   lor    the    present    year,    at    the    same    rate    of    wages    as 

prevailed   last   year. 

Building    figures   at    Toronto    look    a    slump    during    the 

month  of  January  last,  compared  with  the  figures  for  Janu- 
ary, 1920.  Last  year's  total  was  $1,489,330,  while  the  total 
for    tin-    month    jusl    past    was    only    $632,870. 

The  University  of  Toronto  has  given  the  city  a  site  for 
ilie  proposed  new  Reception  Hospital.  The  site  is  at  :i  Surrey 
Pace    and    is    valued    at    $75,000.      There    is    nothing    now    to 

pn-vent  construction  commencing  immediately. 

The  Council  of  Lincoln,  Ont.,  recently  received  a  letter 
from  the  Canadian  Postoffice  Department,  advising  them  that 

Unless  the  road  between  Wcllandport  and  St.  Ann's  is  re- 
paired, mail  delivery  service  will  Ik-  discontinued  in  that  dis- 
trict. 

London,  Ont.,  reports  an  increase  in  building  permits 
issued  during  the  past  month  of  January,  compared  with  the 
corresponding  month  in  1920.  Permits  to  the  value  of  $40,100 
were  issued  last  month,  while  those  of  a.  year  ago  were 
$29,688 

(  ounty  Council  of  Sinicoe.  Ont.,  has  appointed  a  deputa- 
tion to  wait  upon  the  Provincial  Government  asking  that  ac- 
tion he  taken  toward  lowering  the  N'ottawasa^a  River  to  pro- 
Vlde  drainage  for  a  large  area  of  excellent  land  from  An^us 
northward. 

The  sum  of  $25,000  has  been  secured  towards  the  $110.00(1 
objective  for  the  erection  of  a  memorial  arch  at  the  Royal 
Military  College,  Kingston.  The  arch,  which  will  he  con- 
structed of  Kingston  limestone,  will  he  situated  at  the  outer 
entrance   to   the   R.   M.   C.  grounds. 

City     Solicitor     Johnston,     of     Toronto,     it     is     announced. 
is  drafting  legislation   to  give  the  city  power  to  levy  a  reason 
able    assessment    on    outside    contractors     who    conic     to      To- 
ronto,  carry    through    large    works    and    escape    paying   any- 
thing into  the  city's  Coffers. 

Representatives  •■•(  the  Ontario  Association  of  Architects 

waited  upon  Premier  Drury.  of  Ontario,  recently,  asking  for 
a  higher  status  of  education  for  architects,  and  a  system  of 
registration,    similar    to    that    existing    in    some    parts    of    the 

United  States.  They  also  wanted  to  raise  the  university 
course.    The  Prime  Minister  expressed  sympathy  and  asked 

that   a  draft  hill  be  prepared. 

Ill,      Public     Works     Committee    fi    the     Windsor,     Out., 


city  council,  visited  Detroit  recently  for  the  purpose  of  in- 
specting three  asphalt  plants  there.  They  concluded  that 
the  stationary  plant  is  preferable  for  a  city  like  Detroit,  but 
the  portable  plant  might  suit  Windsor's  requirements  better. 
At  the  recent  municipal  elections  the  sum  of  $50,000  was 
voted   for  the   installation  of  an  asphalt  plant. 

At  a  meeting  of  the  Boards  of  Trade  of  i  arlctou  Place 
and  Smiths'  Falls,  Out.,  called  to  discuss  the  proposed  pro- 
vincial highway  from  Brockville  to  Arnpriof,  an  association 
was  formed,  to  be  known  as  the  Leeds,  Lanark  &  Renfrew 
Good  Roads  Association.  Mr.  C.  P.  R.  Taylor,  of  (  arlcton 
Place,  was  appointed  chairman  and  Mr.  P.  P,  C.  Donald, 
secretary;  the  executive  to  be  composed  of  the  presidents 
of  the  Hoards  of  Trade  in  the  various  towns  throuKhout 
these  counties  and  the  reeves  of  the  several  townships.  The 
object  of  the  association  is  to  encourage  the  building  of  bet- 
ter  roads   throughout    the   district. 


Personal 

Mr.  J.  M.  (ohan,  architect,  of  Toronto,  has  moved  hii 
office  from  67  Bond  Street  to  :j  Carlton  St. 

Mr.  David  J.  DavidgC,  who  has  been  secretary  of  the 
Toronto    Builders'    Exchange    for    the    last    three    years,    has 


Mr.    David   J.    Davidge.    who    resigns   as   secre- 
tary    Toronto     Builders'     Exchange 

resigned  to  accept  the  position  of  secretary-treasurer  of  the 
linn  of  A.  Matthews.  Limited  L!.">4  Adelaide  Street  West. 
Toronto. 

Mr.  Ralph  M.  Murray.  Sussex,  X.B  .  has  been  appointed 
research  engineer  of  the  National  Resources  Branch.  Depart- 
ment  of   the    Interior.   Ottawa. 

Mr.  Gordon  L.  Shanks.  B.S  I.  \  M.h.l.C.  of  the  Foun- 
dation Company,  Limited,  has  left  Montreal  for  New  York 
on  the  way  to  Mexico,  where  he  will  act  as  resident  engineer 
for   the   same   firm. 

Lieut.  Col.    II.    C.    Hoyden,    employed    in    connection    with 

the   Education   Campaign,   which   the    Portland   Cement    \~ 

sociation  is  putting  on.  addressed  the  Rotary  Club  at  Wind- 
sor. Ont.  recently  on  "Cement."  The  talk  consisted  of  a  brief 
outline    oi    the    history   of   the    Portland    Cement    As 

and    how    cement   is   manufactured. 


Obituar> 

Mr.  Edward  Hayden.  a  retired  contractor  of  Brampton. 
Ont,  was  struck  by  a  train  recently  and  instantly  killed.  De- 
ceased  was  n  years  of  age. 


Contracts  Department 

News    of    Special    Interest   to   Contractors,    Engineers,    Manufacturers    and 

Dealers  in  Building  Supplies 


Waterworks,  Sewerage    and 
Roadways 

Hull,  Que. 

City    Council    contemplates    layin 
several  sewers  at  estimated  cost  of  $100,- 
000. 

London,  Ont. 

Prices  are  wanted  at  once  by  Middle- 
sex County  Council  on  road-making 
machinery  and  concrete.  Engr.  Chas. 
Talbot    County    Bldgs.,    London. 

Maiden,  One. 

\\  in.  !'.  Pillon,  Commr,  Twp.  Council 
will  receive  tenders  until  Feb.  10th  for 
improvement  of  9th  Concession  Road 
drain. 

Minnedosa,   Man. 

Ratepayers  recently  endorsed  by-laws 
to  expend  $15,000  in  standardizing  roads 
throughout    the    town.     J.    A.     Lamont, 

secy.-treas. 

Ottawa,  Ont. 

Estimates  will  be  prepared  for  grading 
on  I  arling  Ave.  for  City.  A.  F.  Macal- 
lum,  Commr.  of  Works. 

Salaberry  de  ValleyfieLd,  Que. 

New  tenders  will  be  called  in  the 
spring  for  asphalt  concrete  road  con- 
struction fur  Municipal  Council.  L.  J. 
Boyer.    N.P.,    clerk. 

St.  Fidele,  Que. 

Work  of  gravelling  19  miles  of  high- 
way at  estimated  cost  of  $10,000  is  con- 
templated by  Town  Council.  II.  Ville- 
neuve,   secy.-treas.,  St.   Fidele. 

Toronto,  Ont. 

Construction  of  pavement-,  on  seven- 
teen streets  at  estimated  cost  of  $245,- 
703  is  contemplated  by  Bd.  of  Control. 
R.  C.  Harris,  Commr.  of  Works. 

Tuxedo,   Man. 

T.  1J.  Whiting,  clerk,  has  plans  and 
will  receive  tenders  until  Feb.  11th  for 
construction  of  approximately  9,300  12" 
cast  iron   water  main,   for  Town. 

Tenders  will  be  received  until  Feb.  12 
by  T.  D.  Whiting,  clerk,  for  construc- 
tion of  approximately  2,300'  36"  tile 
-ewer;  1,800'  24"  tile  sewer  and  2,300' 
18"  tile  sewer,  together  with  necessary 
manholes  and  catch  pits.  Plans  with 
clerk. 

Wabash,  Ont. 

County      Council     contemplates      con- 
ducting three  miles  of  roadway  on  the 
e    Line.     Reeve   Russell,   Chrm.,   R.k. 
No  7,  Thamesville,  Ont. 

Walkerton,   Ont. 

Bruce  County  Council  will  receive  ten- 
ders until  Feb.  85th  for  grading  and  met- 
alling about  five  miles  of  county  highway 
from  Walkerton  to  Hanover.  Macadam 
or  bituminous  macadam  surface  and  for 
the  construction  of  reinf.  arch  concrete 
bridges  and  culverts  on  that  stretch  of 
road.  Plans  at  office  of  County  Engr 
Fred  B.  James,  A.M.E.I.C,  Walkerton. 
5%  marked  cheque  required. 


Westboro,  Ont. 

Village  Council  contemplates  construc- 
tion of  sidewalks  and  repairs  to  roads  at 
of    $5,000.     Mr.    Gamble,    clerk. 

CONTRACTS  AWARDED 
Ottawa,  Ont. 

A.  Brule,  Billngs  Bridge,  Ottawa,  i- 
awarded  general  contract  for  construc- 
tion of  roads,  culverts,  etc.,  for  Suburb- 
an   Roads    Cmsn.,   Thistle    Bldg. 

Railroads,  Bridges  and  Wharves 

Bresland,   Ont. 

G.  T.  RJy,  H.  O.  McGill  St.,  Montreal, 
will    start    work    on    preserving    piers    of 
bridge   over      Grand      River      at    cost   of 
:»00. 

Brockville,   Ont. 

G.  T.  Rly.  will  erect  express  building 
will  build  express  bldg.  at  estimated  cost 
of  $12,000. 

Cornwall,  Ont. 

G.  T.  Rly.,  will  erect  express  building 
at   estimated   cost   of   $S 

East  Hull,  Que. 

Plans  are  being  prepared  for  bridge  tc 
be  constructed  over  Gatineau  River  at 
St.  Alexandre  of  Ironsides  for  municip- 
ality of  Fast  Hull  and  Quebec  Gov't,  at 
estimated   cost   of   $20,000. 

London,  Ont. 

Chas.    Talbot,    Engr..    County    Bldg-.. 
London,  is  preparing  plans  for  extensive 
urs  to  bridges  for  Middlesex  County 
Council. 

Oxford,   N.S. 

G.  T.  Rly.,  H.O.  McGill  St..  Montreal, 
will  construct  13.25  miles  of  automatic 
block  signals  at  cost   of  $29,700. 

Port  Robinson,  Ont. 

G.  T.  Rly.  will  construct  box  signals 
to  protect  "gauntlet"  track,  at  cost  of 
$4,718. 

St.  Maurice,  Que. 

R.  Elie,  secy.-treas.  Town  Council,  will 
receive  tenders  until  March  1st  for  con- 
struction of  concrete  bridge  over  Aulord 
River.  Plans  with  secy.-treas.,  and  I. 
E.  Vallee.  Engr.,  Pub.  Works  Dep't. 
Prov.  Gov't..  Parliament  Bldgs.,  Quebec, 
Que. 

CONTRACTS  AWARDED 
Burlington,  Ont. 

Contract  for  construction  of  substruc- 
ture for  steel  bascule  bridge  over  Burl- 
ington channel  for  Dominion  Gov't.. 
Dep't.  Pub.  Works,  is  awarded  to  Can- 
adian Engineering  &  Contracting  Co., 
Ltd.,  72  James  St.  N.,  Hamilton,  Ont., 
at  $75,053. 

London,   Ont. 

Contract    for  100-pound  steel   rails   for 
G.   T.    Rly.   is   placed   with   Algoma   Stcl 
>.,    211    McGill    St.,    Montreal,    Que. 
(  lias.   Forrester,  Sup't..   London. 

Montreal,    Rly. 

G.  T.  Rly..  McGill  St.,  plans  to  lay 
35,000   tons    of   100-pound    rails   through- 


out Canada  during  1921,  and  awarded 
contract  for  rails  to  Algoma  Steel  Corp., 
211   McGill   St.,   Montreal. 

Prince    Rupert,    B.C. 

General  contract  for  construction  of 
bridge  over  Morse  Creek  at  cost  of  $17,- 
500  for  city  is  awarded  to  E.  H.  Shock- 
ley,    Prince   Rupert. 


Public  Buijdings,  Churches 
and  Schools 

Abbotsford,  B.C. 

Tenders  will  be  called  shortly  fot  erec- 
tion of  public  hospital  costing  $23,000 
lor  Sumas-Matsqui  Hospital  Bd. 

Birtle,  Man. 

By-law  authorizing  erection  of  hospital 
for  Town  is  being  prepared  and  will  be 
submitted  to  ratepayers  shortly.  E. 
Graham,   Chrm.  Hospital   Bd. 

Bousejour,   Man. 

By-law  authorizing  erection  of  hos- 
pital for  Bousejour  Hospital  Board  and 
Prov.  Gov't,  will  be  submitted  to  rate- 
payers. 

Brittania,  Ont. 

Erection  of  church  is  planned  by  R.C. 
Corp.  Interested,  H.  L.  Allen,  272  Bank 
St.,  Ottawa. 

Burford,    Ont. 

Plans  will  be  prepared  for  high  school 
for  County  Council.  F.  W.  Taylor,  Twp. 
clerk,   Burford. 

Coleville,  Sask. 

Coleville  S.  D.,  Coleville,  will  build  a 
school  and  teacher's  residence. 

Dinsmore,  Sask. 

By-law  authorizing  erection  of  hos- 
pital costing  $50,000  and  Nurses'  Home 
costing  $50,000  will  be  submitted  to  rate- 
payers and  if  passed  tenders  will  be 
called.  R.  M.  Thompson,  architect,  Bank 
of   Nova   Scotia    Bldg.,  Saskatoon,  Sask. 

Drumheller,  Alta. 

H.  A.  Brown,  secy.-treas.  Drumheller 
S.D.  No.  2472,  will  call  tenders  shortly 
for  erection  of  school  estimated  to  cost 
$35,000. 

East   London,  Ont. 

Erection  of  school  costing  $75,000  is 
contemplated  by  Bd.  of  Education.  L. 
E.  Carrothers,  architect,  c/o  Bd.  of  Ed- 
ucation,  will  prepare  plans. 

Engelfield,  Sask. 

Tenders  will  be  called  early  in  spring 
for  erection  of  addition  to  school  cost- 
ing $5,000  for  Engelfield  S.D.   No.  2375. 

Fabre,   Que. 

Parish  Congregation  plans  repairs  to 
church.     Rev.  G.  Spenard,  Parish  Priest. 

Fort   Francis,    Ont 

High  School  Bd.,  Fort  Francis,  con- 
templates building  a  high  school.  James 
Steele,  secy. 

Gladstone,   Man. 
Tenders   will   be   called  at   the   end   of 
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No   Pessimism    Among    Canadian 
Contractors 

AS  far  as  the  Contract  Record  can  determine, 
contractors  do  not  view  with  any  alarm  the 
building  prospects  for  the  approaching  sea- 
son. Optimism  seems  to  he  the  prevailing 
feeling  and  almost  universally  there  is  expressed  the 
opinion  that  by  the  end  of  1921  there  will  have  been 
recorded  a  volume  of  construction  for  the  year  equal- 
in-,  if  not  surpassing,  I920's  splendid  showing.  Just 
what  this  will  mean  may  he  realized  when  it  is  point- 
ed out  that  the  amount  of  construction  during  the 
past  year  exceeds,  according  to  the  Contract  Record's 
estimate,  $255,000,000.  \i'ter  a  careful  analysis  of  the 
building  situation,  the  Contract    Record  is   forced  to 


the  belief  that   it    is  possible  and  probable   that  this 
amount   will    inadequately    represent    the    M>lum< 

construction    for    1921. 

The  reasons  for  this  belief  are  based  on  the  re- 
sponse to  a  brief  questionnaire,  which  was  recently 
sent  to  representative  members  of  the  construction 
industry.  The  replies,  which  are  recorded  in  this 
issue,  indicate  that  the  building  business  i-  on  a  stable 
basis  and  there  is  no  ground  for  fear  as  to  how  it  will 
tare  during  the  present  year.  Many  special  letl 
giving  detailed  reasons  for  the  opinion  that  the  out- 
look is  excellent,  have  reached  Us;  others  are  briefer, 
but  the  gist  of  all  is  that  the  prospects  are  encouraging 
and  hopeful.  True,  then-  are  contractors  who  are  not 
inclined  to  be  optimistic  about  the  situation,  but  a 
large  majority  see  plenty  of  work  in  sight.  Some  feel 
that  the  season  will  start  late,  concluding  with  a  rush 
during  the  latter  half  of  the  year,  but  most  of  the 
replies  are  not  BO  Specific,  although  -tiplllatin. 
}  ear  as  a  whole. 

To  a  firm  belief  in  the  increasing  efficiency  of  labor 
cafl  be  attributed,  no  doubt,  much  of  the  optimism 
and  confidence  regarding  future  prospects.  In  answer 
to  a  question  inviting  an  expression  of  opinion  on  the 
matter  of  labor  efficiency,  most  of  our  correspondents 
regarded  an  increase  in  efficiency  as  a  foregone  con- 
clusion. As  a  result,  a  decrease  in  the  cost  of  build- 
ing is  anticipated  with  a  corresponding  increase  in  the 
volume  of  work  to  be  carried  out.  Large  operators 
have  already  noted  the  tendency  of  labor  to  work  more 
efficiently  and  the  smaller  men  in  the  industry  are 
looking  for  similar  results.  At  any  rate,  an  improve- 
ment in  the  activities  of  labor  is  generally  conceded 
to  lie  the  "keynote  of  the  situation,"  as  one  letter  ex- 
presses it.  and.  doubtless,  1921  will  at  least  be  notable 
in  seeing  labor  approach  very  nearly  its  pre-war  rating. 

Summing  up  the  whole  situation  we  cannot  but 
be  struck  with  the  general  feeling,  prevalent  among 
contractors,  to  regard  the  building  industry  as  on  a 
substantial  footing!  It  is  indeed  encouraging  to  note 
the  optimistic  attitude  adopted  by  so  many  in  the 
business  and  we  pass  their  ideas  and  opinions  on  for 
the  enlightenment  and  encouragement  of  our  reader- 
Standard  Specifications  for  Vitrified 
Clay  Sewer  Pipe 

AT  the   invitation  of   Mr.   A.   G.    Dal/ell   of  the 
Vitrified  Clay   Pipe   Publicity   Bureau,  a  num- 
ber  of   engineers    interested    in    sewer    d< 
and  sewer  construction,  attending  the  annual 
meeting   of   the    Engineering   Institut  anada   in 

Toronto,  met  at  the  luncheon  hour  on  Thursday,  I 
ruary  3rd.  The  purpose  was  to  get  an  expression  on 
some  points  under  consideration  in  the  preparation  of 
a  draft  specification  for  the  manufacture  of  clay  sewer 
pipe,  especially  as  to  the  sizes  that  should  be  manu- 
factured. A  consensus  of  opinion  was  that  the  ten- 
dency  was  more  and  more  towards  the  construction 
of  combined  sewerage  systems  and  that  there  would 
be  less  demand  for  sizes  between  6  and  12  inches  in 
diameter,  many  believing  that  the  P.ritish  standards 
of  6,  9,  and  12-inch  in  diameter  would  meet  all  re- 
quirements. \-.  however,  the  American  Society  for 
Testing  Materials  has  adopted  the  B,  10  and 

12  inches  diameter,  it   was   felt  by   many   that   it   was 
unwise  to  adopt  as  standard  made  in  the 
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Canada's  Engineers— R.  F.  Armstrong 


In  the  Contract  Record  of  February  2,  comment 
was  made  editorially  on  the  excellent  showing  made 
by  the  town  manager  administration  of  Woodstock, 
N.B.  Credit  for  the  success  of  the  scheme  in  this  in- 
stance is  due  to  the  town  manager,  Mr.  R.  F.  Arm- 
strong, who  is  an  engineer.  Mr.  Armstrong's  effective 
handling  of  the  town's  business  is  an  ample  demon- 
stration of  the  ability  of  an  engineer  to  handle  busi- 
ness and  municipal  affairs. 

Mr.  R.  F.  Armstrong  was  born  at  St.  Andrews, 
N.B.,  and  in  1910  graduated  from  the  University  of 
New  Brunswick  in  civil  engineering.  He  spent  the 
summers  of  1907,  1908,  and  1909  on  railway  construc- 
tion. From  1910-1912  he  was  with  the  C.  P.  R  and 
Painter  &  Swales,  C.P.R.  architects,  on  reinforced  con- 
crete design  and  supervision  in  connection  with  addi- 
tions to  the  Place  Viger  and  Windsor  St.  Stations, 
Montreal,  Vancouver  hotel  power  house  and  laundry 
and  the  Vancouver  hotel,  Vancouver,  B.C.,  and  Banff 
Springs  hotel,  Banff,  Alta.  From  1912-1915,  he  was 
associated  with  Maxwell  &  Mackenzie,  consulting  and 
contracting  engineers,  Edmonton,  Alta.,  acting  as  resi- 
dent construction  and  designing  engineer  for  water 
and  sewer  installations  in  several  Alberta  towns.  Dur- 
ing the  winter  of  1913-1914  he  took  a  special  course  at 
McGill  University  in  bacteriology,  sewage  disposal,  fil- 
tration, hydraulics  and  general  municipal  engineering. 
In  January,  1915,  Mr.  Armstrong  went  to  the  city  of 
St.  John,  N.B.,  as  superintendent  and  engineer  of  the 
water  and  sewerage  department  of  that  city.  In  Sep- 
tember, 1916,  he  went  overseas  and  served  in  France 
with  the  Canadian  Field  Artillery,  later  transferring  to 
the  Canadian  Engineers.  During  the  Canadian  pushes 
of  1918  he  acted  as  field  engineer,  responsible  to  the 
chief  engineer,  Canadian  Corps,  for  the  providing  of 
a  supply  of  water  to  the  advancing  troops  and  horses. 
He  was  awarded  the   Military  Cross  for  work  during 


the  Cambrai  action.  Mr.  Armstrong  returned  to  Can- 
ada in  March,  1919,  and  took  a  special  course  in  busi- 
ness administration,  being  appointed  town  manager  of 
Woodstock,  N.B.,  in  July,  1919.  At  the  recent  annual 
meeting  of  the  ratepayers  of  that  town  he  was  highly 


Mr.   R     F.   Armstrong 

commended  for  his  work  during  the  year  and  was 
given  a  special  vote  of  thanks  in  appreciation  of  his 
services.  He  is  an  associate  member  of  the  Engineer- 
ing Institute  of  Canada  and  a  member  of  the  Profes- 
sional Engineers'  Association  of  the  Province  of  New 
Brunswick.  Mr.  Armstrong  has  also  been  retained  by 
the  town  of  St.  Andrews,  N.B.,  as  consulting  engineer 
in  connection  with  their  proposed  water  supply. 


States  and  discontinue  making  two  sizes  that  were 
standard  there.  On  the  other  hand,  as  pipe  9  inches 
in  diameter  is  extensively  used  in  some  eastern  cities 
and  is  imported  from  Great  Britain  it  would  be  diffi- 
cult to  eliminate  this  size. 

It  was  the  unanimous  opinion  that  in  sizes  above 
12  inches  in  diameter,  the  American  standards  of  15, 
18,  21  and  24  inches  would  meet  all  requirements, 
thus  eliminating  the  sizes  of  14,  16,  20  and  22  inches, 
now  made  in  some  plants.  Though  not  unanimous, 
the  majority  considered  that  there  was  no  necessity 
For  two  thicknesses  of  pipe  in  the  larger  sizes,  known 
as  standard  and  double  strength,  as  pipe  failures  usual- 
ly occurred  through  faulty  bedding  or  backfilling.  It 
was  suggested  that  tests  might  be  made  to  determine 
the  difference  in  the  crushing  strength  of  the  two 
thicknesses  before  coming  to  a  decision. 

Other  matters  such  as  depth  of  socket  and  length 
of  pipe  were  mentioned  but  time  did  not  permit  of 
a  prolonged  discussion.  Mr.  Dalzell  has  issued  a  cir- 
cular letter  to  a  large  number  of  Canadian  engineers 
asking  for  their  views  on  these  questions,  so  that  a 
draft  specification  may  be  preoared  for  submission  to 
the  Canadian  Engineering  Standards  Association, 
with  whom,  of  course,  the  final  decisions  will  rest. 


Correspondence  is  invited  from  all  interested, 
either  in  the  manufacture,  sale  or  use  of  vitrified  clay 
pipe,  and  should  be  addressed  to  the  Vitrified  Clay 
I'ipe  Publicity  Bureau,  9  Wellington  St.  East,  To- 
ronto, Canada. 


Agreement  Between  the  City  of  Valleyfield 
and  Montreal  Cotton  Company 

The  city  of  Valleyfield,  P.Q.,  is  requesting  the  rati- 
fication of  a  by-law  passed  by  the  city  granting  a 
commutation  of  taxes  to  the  Montreal  Cotton  Com- 
pany for  a  period  of  twelve  years.  The  company  is  to 
pay  a  fixed  amount  of  $21,000  per  year  for  all  its  mills, 
including  the  repair  shops  and  the  power  houses  of 
the  Valleyfield  Electric  Light  Company. 

In  exchange  for  this  tax  concession,  the  company 
is  to  supply  the  city  free  125  h.p.  of  electric  energy 
for  lighting  the  streets  of  the  city,  the  municipal  build- 
ings, and  as  a  motive  power  for  individual  use  of  the 
corporation,  as  well  as  lighting  at  a  moderate  price 
for  the  citizens  generally.  Another  clause  of  the  con- 
tract provides  that  the  company  must  sell  the  city 
electric  current  up  to  1000  h.p.,  at  the  rate  of  $25  per 
h.p. 
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Lending    Money   to   Build   Houses  is 

Declares  Quebec  Premier 


a 


Fad 


THE  deputation  from  the  Montreal  Civic  Im- 
provement League  which  waited  on  Premier 
Taschereau  and  the  lion.  W.  Mitchell,  on  Feb- 
ruary 8,  and  requested  that  the  Provincial  Gov- 
ernment borrow  $20,000,000  for  workmen's  houses,  met 
with  a  chilly  reception.  The  ( lo\ ■crnment,  it  was  made 
clear,  will  not  compete  with  private  enterprises  in 
building  houses.  The  loan,  it  was  suggested,  should 
be  used  for  the  entire  province,  Montreal's  share  be- 
ing about  $7,000,000. 

The  result  of  the  interview  is  that  the  housing 
position  in  'Montreal  will  remain  unaltered,  for  the 
administrative  commissioners  have  declined  to  take 
advantage  of  the  federal  grant  on  the  ground  that  the 
conditions  are  unworkable. 

"A  New  Fad" 

"Is  it  fair,"  asked  Mr.  Taschereau.  "to  pledge  the 
credit  of  the  province  to  build  houses  in  the  cities 
when  the  farmers  complain  that  they  cannot  get 
money  for  improvements  to  their  farms,  and  that 
everything  is  being  done  to  attract  the  young  men 
away  from  the  rural  districts?  Would  you  double  the 
debt  of  the  province  to  erect  6,000  houses?  Lending 
money  to  build  houses  is  a  new  fad.     All  the  big  cities 


have  been  built  otherwise.  If  we  did  that,  don't  you 
think  the  Government  would  be  getting  to  be  a  com- 
petitor of  those  who  invest  money  to  build  houses,  and 
would  it  not  discourage  those  people?  I  think  if  any- 
thing should  be  done  we  should  allow  any  city  to  bor- 
row money  and  bond  themselves.  I  don't  see  why 
cities  shoiitd  be  called  on  to  build  houses  for  Other 
cities.  If  Montreal  asks  for  authority  to  borrow 
money  that  will  be  considered." 

•  Hon.  Walter  Mitchell  added  that  if  the  Government 
did  what  was  asked  the  Government  would  lose  2: 
per  cent.,  which  Mr.  |.  Quintan,  one  of  the  deputation, 
admitted  would  be  true  if  the  Government  handled  it, 
and  that  the  Federal  Government  expected  to  lose  40 
per  cent,  of  it-  $25,000,000  loan. 

There  was  some  discussion  of  the  federal  loan,  and 
the  Prime  Minister  remarked:     "We  don't  need  to  be 
convinced   that   the   federal   act   will   nut    work.     We 
knew  it  at  the  outset,  and  I  believe  they  framed  it   i 
such  a  way  that  il   should  not  work." 

It  was  suggested  that  the  Quebec  municipalities 
might  be  authorized  to  raise  loan-  For  housing  pur- 
poses, and  Mr.  Taschereau  promised  that  the  Gov- 
ernment could  consider  this  proposal. 


Building  Material  Situation  As  It  Is  in 

Great  Britain 


MANUFACTURERS  in  Great  Britain  of  roof- 
ing tiles,  cement,  paints,  and  varnishes  and 
building  trade  supplies  of  all  kinds  have  been 
kept  busy  during  the  month  by  the  continued 
activity  in  the  building  trade  and  the  increasing  de- 
mand arising  both  from  new  construction  and  belated 
repairs.  Ranges,  portable  and  electric  stoves,  and 
cooking,  heating  and  lighting  apparatus  and  appliances 
of  every  description  are  still  in  very  great  demand,  in 
spite  of  ascending  prices.  The  demand  for  sanitary 
ware  for  home  and  foreign  markets  continues  keen. 
These  statements  were  made  to  the  Contract  Record 
by  the  officer  in  charge  of  the  Department  of  Over- 
seas Trade  in  Toronto. 

Proposals  have  recently  been  put  forward  by  the 
Government  for  the  absorption  of  50,000  unskilled  ex- 
service  men  into  the  building  industry,  and  a  confer- 
ence of  the  trade  unions  affiliated  to  the  National  Fed- 
eration of  Building  Trade  Operatives  was  held  on 
30th  December  to  consider  these  proposals.  Regret 
was  expressed  that  the  Government  had  offered  no 
guarantees  against  the  consequences  of  unemploy- 
ment, whilst  the  policy  proposed  as  regards  "wet 
time"  allowances  was  considered  likely  to  divide  their 
movement.  Consequently,  the  conference  was  ad- 
journed for  the  decisions  of  the  unions,  who  arc  to 
meet  separately  to  consider  the  proposals. 

The  results  of  an  official  investigation  into  the 
cement  and  mortar  trade  in  Great  Britain  which  have 
just     been     published     reveal     that     in     past     years 


the  cement  industry  of  the  United  Kingdom  has  gen- 
erally not  been  financially  prosperous  Now,  however, 
the  introduction  of  improved  organization  and  plant, 
and  the  present  abnormal  demand  made  on  a  reduced 
output,  together  with  the  more  favorable  export 
trade,  have  improved  the  present  financial  position  of 
the  industry  without  increasing  the  home  price  of 
cement  to  an  unreasonable  extent.  No  reduction  in 
present  prices  can.  however,  be  anticipated  until  the 
difficulties  of  fuel,  labor  and  machinery  replacements 
are  overcome. 

As  the  present  difficulties  in  regard  to  cement  are 
production  and  distribution,  the  report  above  referred 
to  recommends  that  an  arrangement  should  be  come 
to  between  the  parties  concerned,  so  a<  to  ensure  the 
continued  voluntary  limitation  of  exports  of  cement 
so  long  as  the  urgent  home  demands  are  unsatisfied. 
and  also  to  ensure  the  further  co-operation  between 
the  manufacturers  and  the  Government  Department 
which  at  present  deals  with  the  distribution  of  cement 
on  housing  schemes  and  urgent  Government  work. 

The  report  further  finds  that  the  use  of  lime  in 
building  construction  has  substantially  decreased  in 
recent  years,  and  there  is  at  present  no  real  shortage 
Of  supplies.  It  is  thought  that  if  the  use  of  building 
limes  was  stimulated  so  as  to  give  rise  to  a  steady  de- 
mand and  attract  capital  .into  the  industry,  new 
methods  of  production  could  be  adopted  which  would 
effect  economies  in  manufacture  and  a  resultant  revo- 
lution in  pri. 
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What  is  the  Outlook  in  the  Con- 
struction Industry? 

Fifty  Contractors  Throughout  Canada  Give  the  "Contract  Record"  Their 

Opinions  on  the  Prospects  in  Building  for  This  Year  and 

the  Possibility  of  an  Increased  Labor  Efficiency 


CONFIDENCE  in  the  future  as  far  as  construc- 
tion work  in  Canada  is  concerned  seems  to  be 
the  general  feeling  of  contractors  throughout 
the  country  as  expressed  in  a  large  number  of 
letters  received  by  the  Contract  Record  from  represent- 
atives of  the  industry  scattered  from  coast  to  coast. 
These  letters  are  in  answer  to  a  brief  questionnaire 
formulated  with  a  view  to  sizing  up  the  situation  and 
offering  our  readers  an  authentic  expression  of  opinion 
on  the  prospects  in  building  for  the  approaching  sea- 
son. The  replies,  a  symposium  of  which  is  included  in 
this  article,  express  almost  invariably  a  feeling  of 
hopefulness  and  confidence,  with  excellent  prospects 
and  a  favorable  outlook  in  evidence  and  no  dearth  of 
building  in  the  immediate  future.  The  attitude  of 
labor,  it  is  generally  conceded,  will  be  a  potent  factor 
in  governing  the  volume  of  construction  carried  out. 
but  the  feeling  is  almost  universal  that  an  increased 
efficiency  will  be  general  this  year  and  will  have  a  very 
marked  effect  in  stimulating  building  activity. 

It  is  very  encouraging  to  have  such  a  generally 
favorable  attitude  expressed  by  leading  contractors  in 
all  parts  of  the  country.  It  was  with  unmitigated  fears 
that  the  construction  industry  viewed  the  opening  of 
the  year  1921.  Although  nearly  $300,000,000  worth  of 
construction  had  been  completed  in  1020.  the  trade  de- 
pression that  had  manifested  itself  during  the  latter 
part  of  the  year  had  cast  a  shadow  over  the  prospects 
for  the  new  season.  The  buying  public — and  this  in- 
cludes those  who  are  in  the  market  to  buy  construc- 
tion service — began  to  view  askance  the  high  prices 
of  commodities  and  nothing  but  a  tumble  in  values 
would  satisfy  their  stand-pat  attitude  and  induce  them 
to  renew  their  purchasing  capacity.  This  so-called 
"buying  strike."  manifest  in  many  lines  of  trade, 
spread  also  to  the  building  business  and  induced  an 
inactivity  and  stagnation  that  did  not  augur  well  for 
the  1921  situation.  However,  the  past  few  months 
have  wrought  some  changes  and  as  far  as  construction 
is  concerned,  the  recessions  in  prices  in  many  lines 
have  been  reflected  in  the  present  more  favorable  out- 
look. One  has  only  to  talk  to  prospective  owners  and 
promoters  to  note  now  an  attitude  that  is  prepared 
tn  talk  business,  as  opposed  to  an  attitude,  a  few 
months  back,  of  antagonism  to  any  thought  of  ! 
building. 

\nother  factor,  however,  enters  into  any  consider- 
a-tion  of  the  outlook  for  this  year  and  that  is  labor. 
Taking  construction  work  in  general,  the  cost  of  labor 
represents  fully  80  per  cent,  of- the  cost  of  the  work. 
This  does  not  mean  that  the  direct  labor  involved  in 
the  erection  or  construction  of  a  building  or  work  is 
80  per  cent,  but  that  the  labor  represented  in  the  pre- 
paration and  manufacture  of  all  the  commodities  and 


materials  entering  into  the  work,  as  well  as  the  la 
item  of  direct  labor,  is  approximately  four-fifths  of  the 
total  investment.  It  is  obvious  then,  what  a  tremend- 
ous force  labor  is  in  a  building  project.  Before  any 
great  lowering  of  the  cost  of  construction  can  be  ex- 
pected, therefore,  labor  must  show  an  inclination  to 
accept  lower  wages.  In  many  industrial  lines,  such  a 
recession  has  been  noted  and  in  the  building  trade, 
no  advances  at  least  are  forthcoming  and  lower  ratl- 
in some  trades  are  probable. 

However,  the  effect  of  lower  wages  is  being  ac- 
complished in  another  way  by  the  increasing  efficiency 
noticeable  in  many  trades.  Investigations  have  shown 
that  the  efficiency  of  labor  in  the  construction  industry 
shrank  during  the  war  to  65  per  cent.,  considering 
1914's  output  as  representing  100  per  cent.  In  other 
words,  to  secure  100  per  cent,  output,  a  man  has  had 
to  pay  out  wages  54  per  cent,  in  excess  of  the  already 
inflated  rates.  Any  indication  of  an  increased 
efficiency  will  therefore  be  equivalent  to  a  reduction  in 
wages.  That  such  an  increased  efficiency  is  making 
itself  apparent  is  evident  from  the  trend  of  replies  to 
the  Contract  Record's  questionnaire.  As  added  evi- 
dence the  opinion  of  one  of  our  largest  contractors 
might  be  quoted.  This  firm  is  now  engaged  in  erect- 
ing a  large  hotel  in  Toronto,  one  of  the  largest  build- 
ings under  c< instruction  in  Canada  at  the  present  time. 
A  representative  of  the  company,  in  speaking  of  the 
excellent  progress  being  made,  stated:  "The  work  of 
the  bricklayers  almost  approaches  their  efficiency  of 
1914.  It  is  difficult  to  actually  compare  present  effici- 
ency with  1914,  but  we  do  know  that  we  are  getting 
favorable  results  from  our  men."  Just  what  increase  in 
efficiency  may  be  expected  is  hard  to  forecast,  al- 
though many  of  the  replies  stipulate  from  10  to  40 
per  cent.  The  consensus  of  opinion  is.  however,  that 
some  increase  will  be  noticeable,  resulting  in  a  very 
material  decrease  in  the  costs  of  building. 

The  letter  which  the  Contract  Record  addressed  to 
contractors  contained  three  questions: 

O)  What  is  your  opinion  of  prospects  for  the 
coming  building  season?  Do  you  look  forward  tn  a 
good  one  and  why  ? 

(2)  Do  you  expect  that  the  increased  efficiency 
of  labor  will  affect  it  favorably,  and  to  what  extent? 

(3  What  is  the  nature  of  your  contracts — dwel- 
lings, industrial  buildings  or  municipal  work? 

Typical  replies  are  printed,  so  as  to  give  an  indi- 
cation of  the  general  feeling  on  the  matter  of  construc- 
tion during  the  year.  The  contractors  whose  opinions 
are  cited  are 'thoroughly  representative  of  the  industry 
and  their  replies  can  be  considered  as  analyzing  the 
situation  in  a  national  way  and  not  in  a  purely  local 
or  circumscribed  manner. 
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What  is  Your  Opinion  of  Prospects 
for  the  Coming  Building  Season? 
Do  You  Look  Forward  to  a  (rood 
One,  and  Why? 

We  arc  looking  forward  to  good  im- 
provement in  building  for  the  latter  half 
of  1981,  and  we  consider  the  constructive 
feature-,  warranting  this  belief  are: 

(a)  Bad  trade  conditions  lead  to  im- 
proved financial  conditions,  and  as  the 
latter  improve  business  will  revive. 

(hi     Present  quotations  on  time  loans 

all  indicate  much  easier  credit  Conditions 
next  summer,  and  this  will  stimulate  con- 
struction  work. 

(c)  The    ability    of    fanners    to    obtain 

labor  makes  for  cheaper  production,  and 

in  turn  exercise-,  support  for  general 
business    throughout     the    country.       We 

are  now  seeing  a  decided  return  of  labor 
to  the  farm. 

(d)  Shipping  rates  promote  or  re- 
strict Foreign  trade.  <  >cean  rates  are 
now    down   to   nearly    lull   level. 

(e)  At  present  there  is  small  move- 
ment of  raw  materials  and  manufactured 
goods;  factories  are  on  an  average  of 
not  more  than  40  per  cent,  of  normal 
capacity.  The  buyers'  strike  is  abating 
and    will    be    off    in    a    couple    of    months. 

(Continued    oo    -nil    and    8rd    columns) 


Do  You  Expect  that  the  Increased 
Efficiency  of  Labor  Will  Affect  it 
Favorably,  and  to  What  Extent? 


Should     labor     take     its     .stand     of     the 

past   two  years  with  its  inefficiency  and 

low     production,     building     improvement 

would  lie  thwarted  to  a  large  degree.    At 

present   labor   is   showing  a   vast  impr 
Blent,   and   approaching   the    standard 
1914,    and    we    believe    will    continue    at 
the    present    standard     for    at    least    this 
year.      The    extent   of   this    influence    Oil 
building  will  be  great. 


What  is  the  ,\ature  of  Your  (Con- 
tracts Duellings,  Industrial  lluilfl- 
ings  or  Municipal  Work  ? 

We  confine  ourselves  mostly  to  indus- 
trial, public  and  business  buildings. 


(Continued    from    1st    column) 


Depleted  stock  by  then  will  require  re- 
stocking and  cause  increased  factory  out- 
put. 

(f)  Railroads  are  reaching  operating 
efficiency  which  will  allow  them  to  buy 
material,   etc..   long    needed. 

(  offsetting  the  above,  we  have  affecting 
early  revival,  the  fact  that  the  present 
recovery  cannot  be  as  speedy  as  it  was 
in  1908,  because  of  lack  of  funds  from 
Europe,  also  the  fanners  are  over-bur 
dened  with  a  debt  which  will  take  until 
1938    for    them    to    pay    off.      Loans    are 


still  about  80  per  cent,  above  deposits, 
and  although  this  percentage  is  growing 
real  improvements  in  building  can- 
not be  expected  until  loans  and  dep 
are  about  equal.  Wages  have  not  yet 
dropped  corresponding  to  drop  in  prices., 
and  before  full  revival  of  building  can  be 
expected,  general  wages  should  be  down 
to  about.M)  per  cent,  above  the  l'JU  scale. 
The  rise  in  exchange  means  a  corre- 
sponding decline  in  the  price  of  European 
commodities  which  causes  a  tendency  v 
hold    back   purchases   from    this   country. 


The  prospects  here  are  for  a  rather 
quiet  start  in  the  spring,  but  we  believt 
that  the  year  will  end  up  with  a  very 
nice  year's  business  for  everyone  in  the 
building  trade.  There  is  lots  of  work  to 
be  done,  and  it  only  remains  for  a  more 
favorable  condition  in  the  money  mar- 
ket, and  material  market  to  create  a  nice 
year's  business. 


We    have   already    found    that    the     in- 
creased   efficiency    of    labor    has    reduced 
our    labor    COSt    quite    a    bit.    and    we    be 
lieve  that  it  will  make  a  difference  on  our 
cost    of  at    least    10  or    19   per   cent. 


Practically  all  of  our  work  is  building 
for  the  Manitoba  Government,  and  in- 
dustrial plants.  We  do  some  municipal 
road    work,    but   no   dwellings. 


The  prospects  of  the  building  season 
at  the  present  time  look  good.  We  are 
looking  forward  to  a  greater  activity  in 
this  line  over  last  year,  due  to  the  fact 
that  people  directly  interested  in  building 
an-  presenting  their  estimates  and  mak- 
ing necessary  arrangements  for  the  pro- 
secution   of    the    work   now. 


The  increased  efficiency  of  labor  to- 
day has  been  noticeably  absent,  and  we 
do  not  think  that  this  will  be  a  great 
factor  in  tin-  resumption  of  the  building 
trade,  unless  there  is  a  marked  change 
due  to  the  wholesale  unemployment,  or 
the  fact  that  labor  is  more  numerous. 


(  )ur  contracts  at  the  present  time  cov- 
er industrial  buildings,  bridge  work  and 
track   supplies. 


We  believe  that  prospects  are  good 
for  a  fair  amount  of  construction  work 
this  year.  A  lot  of  work  planned  and 
figured  on  last  year  was  held  up  on  ac- 
count of  scarcity  of  labor  and  high  price 
of  materials,  hut  now  that  we  have  a 
greatly  increased  efficiency  of  labor  and 
slight  decrease  in  cost  of  materials  wc 
believe  that  most  of  the  work  held  up 
will   now   go   on. 


Yes,  more  than  anything  else,  accord- 
ing to  our  cost  records  10  to  40  per  cent. 


Principally     municipal     work    and 
dustrial  buildings. 


We  find  it  very  difficult  to  form  an 
opinion  regarding  the  prospects  for  the 
coming  building  season.  We  believe 
that  it  is  necessary  to  impress  upon  the 
public  at  large  that  the  cost  of  building 
is  considerably  less  than  it  was  during 
the  war  and  that  even  if  the  price 
materials  and  labor  is  reduced  moder- 
ate ly  below  its  present  figures,  the 
amount  of  building  undertaken  will  be 
such  as  to  bring  the  costs  of  building  up 
to  or  higher  than  its  present  figure.  As 
the  contractors  and  supply  dealers  have 
not  been  earning  even  a  legitimate  profit 
during  the  war  we  feel  that  their  inter- 
ests should  be  considered  in  the  read- 
justment  period. 


Up  to  the  present  time  we  have  not 
noticed  any  increased  efficiency  on  the 
part  of  labor.  Do  not  misunderstand  us 
in  this  when  we  say  that  buildings  arc 
not  being  put  up  under  greater  efficiency 
than  formerly,  but  the  reason  for  this 
is  that  the  supply  of  tradesmen  and  1a- 
ers  available  greatly  exceeds  the  de- 
mand and  therefore  a  contractor  is  in  a 
position  to  select  from  amongst  his  em- 
ployees the  most  efficient  and  lay  off  the 
rer  class  of  workmen.  Heretofore 
the  supply  did  not  equal  the  demand, 
and  therefore,  the  contractor  was  in  a 
broad  sense  obliged  to  engage  whatever 
labor  presented  itself.  Yon  will,  how- 
ever, note  that,  while  the  individual 
tradesman  has  not  increased  his  effi- 
ciency, the  efficiency  of  the  gang  as  a 
whole  has  been  increased.  Should  there 
be  any  great  amount  of  construction 
work  we  believe  that  the  old  conditions 
will  again  prevail. 


The  nature  of  the  contracts  which  we 
have  in  mind  are  largely  industrial 
buildings. 
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What  is  Your  Opinion  of  Prospects 
for  the  Coming  Building  Season? 
Do  You  Look  Forward  to  a  Good 
One,  and  Why? 

We  are  looking  forward  to  a  fairly 
good  building  season  so  far  as  Regina 
is  concerned.  Two  new  schools  have 
been  authorized  -  and  debentures  have 
been  sold.  Tenders  will  be  called  for 
in  the  early  spring.  There  is  a  fair  pros- 
pect of  some  good  government  work  go- 
ing  ahead,  and  house  .construction  is  very 
badly  needed. 

Hopeful;  little  prospect  for  large  in- 
dustrial work.  Present  buildings  are 
ample  for  all  businesses  now  established. 
Only  new  enterprises  will  require  addi- 
tional structures.  Such  enterprises  do 
not  appear  in   market  at  present. 

Not  very  favorable.  The  refusal  of 
people  to  buy  buildings  seems  to  be  as 
noticeable  as  it  is  in  other  lines.  It  does 
not  look  bright  for  the  immediate  future. 


It  is  too  early  to  forecast  with  any  cer- 
tainty the  kind  or  amount  of  building  in 
the  West.     We  always  look  for  a  good 

season. 

Prospects  look  good.  Building  is 
away  short  of  demand  and  prices  are  on 
the  down  grade. 

Think  prospects  are  fair  for  a  good 
building  year  on  account  of  inquiries 
coming  in. 


Do  You  Expect  that  the  Increased 
Efficiency  of  Labor  Will  Affect  it 
Favorably,  and  to  What  Extent  ? 


In  our  opinion  there  will  be  a  con- 
siderable increase  in  the  efficiency  of 
labor  this  year.  It  is  difficult  to  esti- 
mate as  to  just  what  percentage  this  will 
amount  to,  but  we  beljeve  that  the  fact 
of  labor  having  to  seek  work,  instead  of 
work  seeking  labor,  will  have  a  very 
beneficial    influence. 

Yes,  but  how  much  purely  problemati- 
cal. Also  such  efficiency  will  vary  in 
different  trades.  Mason  trade  not 
crowded  with  capable  mechanics  will 
show  less  improvement  than  carpentry, 
which  is  crowded. 

We  expect  that  increased  efficiency  of 
labor  alone  should  decrease  the  costs  of 
new  buildings  20  per  cent.  If  enough 
work  should  come  out  to  absorb  the  sup- 
ply of  labor,  conditions  will  probably  get 
as  bad  again  as  they  were  last  year. 


What  is  the  Nature  of  Your  Con- 
tracts— Dwellings,  Industrial  Build- 
ings or  Municipal  Work? 


Yes,  but  to  what  extent  it  is  imposs 
to  say. 


iblc 


Yes.    Labor  has  been  the  greatest  fac- 
tor in  retarding  building. 


Have    only    noticed   a   very    slight    im- 
provement in  labor  efficiency. 


Not  optimistic.     Labor  prices  too  high.  Labor   still   inefficient   and   too   high. 


Expect  a  good  season  in  so  far  as 
government,  municipal  building  and 
loaning  for  dwelling  houses.  Not  above 
average  on  private  enterprises  this  year. 

Reasonably  good.  Increasing  confi- 
dence in  future  and  shortage  of  build- 
ings. 

If  lumber  prices  are  cheap,  expect  to 
see  much  barn  construction  in  West. 

Expect  to  see  large  companies  proceed 
with  developments. 

Moderate. 

Yes.  Good  prospects  in  sewers,  water 
works  and  bridges. 

No.     Building  costs  are  too  high. 


We  look  forward  to  a  good  building 
year  because  there  seems  to  be  so  many 
plans  under  way. 

Good.  Largely  due  to  government 
work. 


Cannot  form  any  opinion.  Hope  for 
the  best. 

General  prospects  about  the  same  as 
1980.  We  look  forward  to  a  good  season 
as  we  do  mainly  country  work  and 
have  a  good  connection. 

The  outlook  is  only  fair.  People  are 
waiting  for  prices  to  tumble.  I  do  not 
look  for  any  marked  decreases  at  pre- 
sent. 

Backward  to  start  with,  but  a  heavy 
building  season  towards  the  latter  part 
of  year,  especially  after  crop  conditions 
are  assured. 


Not  prepared  to  say  at  present  time 
just  how  much,  but  will  help  some.  The 
attitude  yet  to  be  taken  by  the  different 
unions  may  act  as  a  brake. 

Yes.  From  25  to  50  per  cent,  of  labor 
cost. 

Yes.     Will  mean  cheaper  construction. 


Trouble  coming. 

Yes.     About  10  per   cent,   decrease   in 
wages. 

I  have  not  noticed  it  yet,  except  com- 
mon labor  to  some  extent. 

Yes;    but  it  is  rather  hard  to  say. 


Yes,  if  we  all  try  to  show  labor  how 
their  efficiency  affects  the  amount  of 
work. 

Increased  efficiency  will,  of  course, 
help. 

No.  Not  sufficiently  marked  to  affect 
the  public  enough  to  induce  them  to 
build. 


If  we  get  a  marked  increase  in  effi- 
ciency, it  will  help  out  materially,  but 
doubt  that  it  will  affect  the  situation 
very  much. 

Yes.     Approximately  25  per  cent. 


Dwellings,    industrial    buildings,    muni 
cipal  work. 


Our  work  is  in  industrial  buildings. 


Industrial    building    and    general    con- 
tracting. 


Municipal. 


Industrial. 


Railway     and     government,    also    barn 
and  cattle  shelters. 


Dwellings. 

Kailroad   buildings  principally. 
Everything  cleaned  up  last  year. 


Municipal   work  mostly. 


Dwellings  and  industrial  works. 

Country    bank    buildings    and    railway 
buildings  mainly. 


Banks  and   industrial. 


Dwellings,    public    buildings    such    as 
schools,   hospitals,   banks. 
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What  is  )  our  Opinion  of  I'rospecl* 
for  tlw  Coming  Building  Season  ? 
Do  You  Look  Forward  io  a  Good 
One,  and   Why? 

I   believe   there  will   be  quite  a  lot  of 
municipal    work    and    the    usual    amounl 
arm  building, 

We  arc  expecting  ;i  good  season's 
work,  especially  during  last  six  months. 
Monej    should   then   he   easier   to   secure. 

Prospects  arc  good,  because  we  have 
a  number  of  enquiries. 

Prospects  axe  good,  because  real  busi- 
iirnis    are    starting    to    expand    and 
have  money   to  spend. 

Yes,  because  1  have  plenty  of  work  on 
hand. 

Expccl  a  good  year  on  account  of  the 
shortage  "i  buildings  of  every  descrip- 
tion. 

Season  will  start  late  and  pick  up  by 
the    middle    of    the    year. 


Xo  new  work  in  sight.  I'uhlic  holding 
hack,   looking  for   decrease   in   prices. 

We  are  road  builders  and  it  is  impera- 
tive that  road  building  programmes  he 
enlarged. 

Number  of  prospective  jobs. 

Yes.  Easier  financial  conditions  and 
stability  of  prices  will  tend  to  encourage 
building. 

Do  not  think  there  will  be  a  lot  of 
work.  People  do  not  buy  on  a  falling 
market. 

We  look   for  a   fair   building   year  only. 


Expect  a  season  like  Kill),  opening 
late.  Buildings  are  necessary  but  owners 
are  holding  off  expecting  a  big   drop  in 

prices.      1    expect   a    small    drop    only. 

Moderate  volume  of  business  of  an  es- 
sential nature  only.  light  money  and 
continued  high  prices  of  materials  will 
prevent   any    real    expansion. 

No.  Costs  arc  too  much  for  construc- 
tion. 

A  very  good  one.  Prices  of  materials 
about  low  ebb  and  construction  pro- 
gramme has  been  held  back  so  many 
years. 

Prospects  fair  for  the  reason  that  sev- 
eral jobs  held  up  by  the  rising  market 
will  have  to  go  ahead  this  season. 

Think  this  will  be  a  very  good  Si 
on    account    of    the    number    of    tenders 

being   asked   for  so  early   in   the  year. 

Prospects  look  good,  as  there  i-.  a  de- 
mand for  houses. 

Yes.     I  [ouses  are  scat.ee. 

Expecl    a    good    season    in    municipal 

and  educational  building,  also  in   sanitary 
work,   but    not    in    industrial    projects, 

Do  not  expect  to  see  much  house 
building,  owing  to  high  COSl  of  labor 
and   material. 


Do  You  Expect  that  the  Increased     What   is  tin-   Suture  of  Your  ( <>u- 

Efficiency    OJ    Labor  H  ill  Affect    It      trails      Dwelling*,  Industrial  Build- 

Favorably,  and  to  What  Extent?  inf-s  or  Municipal  Work? 


I     believe    the     increased     efficiency    of  Mostly    farm    buildi 

labor    will    help    some,    but    that    the    de-      are   fully   modern, 
crease  ol   material   will   help  far  more. 


tcb  a  lot 


No. 


Thai  will  depend  on  the  amount  of 
.  1 1  operation. 

The  actual  labor  in  construction  and 
labor  in  the  manufacture  of  building 
materials   will   reduce  it  8  to   10  per  cent. 

Cannot  see  any  increased  efficiency. 

Ves,  it  is  the  kej  to  the  whole  prob- 
lem. 


Labor  has  run  about  \:<  per  cent.,  that 
i>  i:>  per  cent,  pay-roll,  .-,:>  per  cent,  sup- 
plies, etc.  Labor  efficiency  has  been 
about  (ill  per  cent,  during  1990.  Allow  *.". 
per  cent,  for  \\r.l\.  Building  cost  will  be 
reduced    about    1.".    per    cent. 

W  c  do  ni,i  think  it  will  have  much 
effect   unless  prices   drop. 

Do  not  look  for  any  serious  change,  in 
this  regard. 


Yes,    very    much,   as    during    last    two 
years    conditions    were    unsatisfactory. 

There   is   certain   to   be  some   improve- 
ment in  this  respect. 

We    think    the    increased    efficiency    of 

labor     will     have     a     tendency    to    create 

more    building. 

Labor   efficiency,    I   anticipate,  will  im- 
prove gross  costs  about  5  per  cent. 


Ves,  will   tend  to  reduce  estimated  la- 
bor Co 


Yes,  to  a  great  extent. 

Not    more    than    1.1    per   cent.,   if   at   all. 
Many     contracts    opening     up     may     give 
.labor  the  upper  hand. 

Yes,    we    expect    increased    efficiency 

will  have  an  effect  to  the  extent  of  low- 
ering the  cost  of  labor  :.'.">  per  cent,  on 
the   average  job. 

Have  found  that  increased  efficiei 

labor  hjBS  affected  it  favorably  on  account 
of  the  scarcity  of  work;  the  men  are 
afraid   of   losing   their  jobs. 

\  I  S,      Hard  to  sa\    to  what  extent. 


Costs   should   drop    io   to    1  *i  per  cent., 
hie  to  increased  efficiency 


We    think    that    this    will    not   affect   it 
to  an\    great   extent. 


Government  and  municipal. 


No  contracts  on  hand.  We  are  opti- 
mistic. 

Business     blocks,      warehouses      and 

school   buildings. 

Churches  and  hospitals. 

I  believe  municipal  work  is  more  cer- 
tain to  pick  up  as  it  i-  not  affected  by 
the  psychological  conditions  of  mind 
which  cause  business  depression. 

Hospital     anil       school      work, 
works. 


Municipal   w  ,rk   largely. 
Municipal    work. 


Apartments,   factories,  office   buildings. 
municipal   work. 

Dwellings  principally. 


Industrial    buildings. 


ndustrial. 


Industrial     buildings. 


Mostly  dwellings. 


Railwaj   and  highway  bridges  and  cul- 
vert-. 


Store  buildings  and  dwellings. 


Municipal  work. 


I  hvcllings. 

\\  e   are    engaged   on   public    works — 2 
ule     bridges — industrial     and    muni- 
cipal   works,   and    expect    to    close    for   a 
large  school. 

Dwellings,   industrial     and     municipal 

building. 


I  if 
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Crushed  Stone  Producers  Meet 

The  National  Association,  Convening  in  Toronto,  Dis- 
cuss Trade  Conditions,  Costs  and   Operating   Details 


PRONOUNCING  confidence  in  the  future  as  far 
as  the  crushed  stone  business  is  concerned, 
the  National  Crushed  Stone  Association  of  the 
United  States  met  in  annual  convention  in 
Toronto  last  week.  This  is  the  first  occasion  upon 
which  this  organization  has  come  to  a  Canadian  place 
of  meeting  and  it  is  safe  to  say  that,  as  a  result, 
strong-  affiliations  were  secured  between  the  Canadian 
and  United  States  producers  of  crushed  stone.  This 
closer  bond  was  reflected  in  the  decision  of  the  asso- 
ciation to  adopt  an  international  aspect  and  change 
the  name  in  accord.  It  was  felt  that  the  Canadian 
stone  producing  business  was  sufficiently  extensive 
to  make  it  desirable  to  have  it  adequately  represented 
in  such  a  body  as  the  International  Crushed  Stone 
Association  and  the  plans  made  for  extending  the 
organization  count  on  getting  co-operation  from  Can- 
adian producers.  Various  speakers  at  the  convention 
mentioned  the  vast  requirements  of  this  country  as 
far  as  crushed  stone  is  concerned,  an  estimate  of  the 
amount  needed  to  put  Canada's  roads  into  proper 
shape  being  150,000,000  tons.  Mr.  Biggs,  Ontario 
Minister  of  Public  Works  and  Highways,  also  stip- 
ulated a  half  million  tons  as  the  requirements  of  the 
provincial  highway  system  alone.  These  figures  are 
an  indication  of  the  possibilities  of  the  crushed  stone  . 
industry  in  Canada  and  show  what  prospects  the 
quarry  operators  may  look  forward  to. 

Large   Organization   Planned 

Characterizing  the  whole  meeting  was  the  recog- 
nition of  the  value  of  organization,  co-operation  and 
co-ordination.  Results  of  efforts  along  many  lines 
had  already  justified  the  existence  of  the  national 
body  and  it  was  universally  felt  that  the  association 
could  be  made  a  very  powerful  force  when  its  mem- 
bership has  been  increased  to  include  the  majority 
if  not  all,  of  the  stone  producers  of  Canada  and  the 
United  States.  Plans  for  enlargement  of  its  scope 
were  approved  and  an  organizer  will  be  secured  to 
put  life  into  the  organization  and  add  to  its  member- 
ship. 

Over  100  members  were  registered  at  the  meeting, 
which  was  held  in  the  King  Edward  Hotel.  The 
opening  session  was  brief  and,  beyond  the  registration 
of  the  visiting  delegates,  little  business  was  transacted. 
The  visitors  were  taken  on  a  tour  of  the  city  and  in  the 
evening  were  entertained  at  a  smoker,  following  a 
visit  to  the  hockey  match.  Mayor  Church,  W.  H. 
Alderson,  president  of  the  Toronto  Board  of  Trade, 
and  J.  F.  M.  Stewart,  representing  the  Ontario  stone 
producers,  welcomed  the  delegates. 

The  morning  session  on  Tuesday,  Feb.  8.  was 
largely  devoted  to  a  discussion  of  the  merchandising 
of  ballast  stone.  It  was  discovered  that  there  was 
a  very  wide  difference  in  the  price  at  which  this  ma- 
terial is  sold  to  the  railroads,  but  it  was  generally 
felt  that  there  was  very  little  profit,  and,  in  many 
cases,  a  loss  on   this  business.     It  was  declared  that 


the  railroads,  through  their  purchasing  agents,  had 
the  upper  baud  and  were  able  to  dictate  the  price  at 
which  they  secured  ballast  for  their  lines.  Consider" 
able  discussion  took  place  as  to  the  means  of  remedying 
this  situation,  for  it  was  the  general  opinion  that 
producers  should  not  be  asked  to  sell  their  ballast 
at  a  loss.  'By  so  doing  they  were  making  the  other 
parts  of  their  business  carry  the  ballast  trade,  there- 
by antagonizing  the  highway  departments  by  getting 
an  extra  profit  out  of  road  stone,  in  order  to  net  their 
business  as  a  whole  a  sufficient  profit.  Various  mem- 
bers demonstrated  that  the  railroad  companies  were 
quite  willing  to  pay  a  profit  to  the  producers,  pro- 
vided the  latter  were  willing  to  show  their  actual 
costs  of  production.  The  proper  method  of  getting 
at  the  actual  cost  of  producing  ballast  .--tone-  was 
also   threshed   out. 

No  Profiteering  in  Stone  Business 
A  report  presented  at  the  meeting  stated  that 
"in  some  sections,  public  sentiment  believes  stone 
prices  should  be  cut.  because  prices  of  other  things 
are  being  reduced",  but  as  the  report  proceeds,  "the 
stone  industry  did  not  profiteer  during  the  war,  or 
since.  Perhaps  no  other  industry  can  so  completely 
show  justification  for  present  prices  on  a  cost  pro- 
duction  basis  as  the   crushed   stone   industry." 

The  great  opening  for  the  use  of  agricultural  lime- 
stone was  explained  to  the  meeting  by  a  represent- 
ative of  the  National  Agricultural  Limestone  Asso- 
ciation, who  urged  crushed  stone  producers  to  get  into 
the  profitable  business  of  supplying  "agstone"  as 
agricultural  limestone  is  being  called. 

Several  representatives  of  different  manufacturing 
firms,  handling  goods  in  which  quarrymen  are  inter- 
ested, gave  brief  addresses  at  the  afternoon  session, 
outlining  the  merits  of  their  respective  products.  A 
representative  of  a  U.  S.  welding  firm  showed  moving 
pictures  of  a  large  welding  repair  job  carried  out  under 
the  thermit  process  by  his  firm  at  Hartford,  Conn. 
The  job  consisted  of  the  repair  of  a.-broken  side  frame 
on  a  Buchanan  jaw  crusher,  the  pictures  illustrating 
each  step  in  the.  work  from  the  preparation  of  the 
frame  to  the  completed  job.  The  operation  was  verv 
ably  described  by  the  company's  representative,  who 
explained  the  adaptability  of  'the  thermit  process  to 
large  jobs.  In  the  particular  instance  illustrated  it 
took  two  weeks  to  complete' the  job,  but  Mr.  Ilulver 
assured  the  members  that  the  job  could  have  been 
completed  in  a  week.  There  is  practicallv  no  limit  to 
the  size  of  the  weld  that  can  be  made  under  this  pro- 
cess and  the  work  can  be  carried  out  in  every  case  at 
a  cost  considerably  under  that  of  a  new  part. 

Discussion  of  Costs 
The  president.  Mr.  Rice,  then  opened  the  discussion 

on  the  cost  of  quarry  operation.  At  last  vear's  con- 
vention a  plan  was  endorsed,  whereby  quarry  owners 
all  over  the  country  were  to  forward  to  the  president 
cost  figures  covering  plant  operation   in  every  detail 


»RD 


[or  the  compilation  of  a  cost  sheet  to  be  presented  for 
discussion  at  this  meeting.  1  he  results  obtained  were, 
however,  not  entirely  satisfactory,  which  was  due  in 
the  first  place,  to  tlie  tact  that  all  the  members  did 
not  send  in  their  figures,  thus  raising  the  question  as 
to  whether  these  iiyures  should  be  made  known  to  all 
the  members.  It  was  decided  at  last  year's  meeting 
that  only  such  members  as  had  sent  in  a  summary  ot 
the.r  costs  would  be  supplied  with  these  figures,  but 
the  members  came  to  the  conclusion  that  the  best 
course  to  pursue  would  be  to  have  the  secretary  write 
tlmse  members  who  had  submitted  costs  for  their 
consent  to  make  the  figures  public  to  all  the  members. 
Mr.  Hoagland  at  this  point  endeavored  to  im- 
press on  the  members  the  importance  of  co-operating 
for  the  purpose  of  securing  a  comprehensive  summary 
of  the  cost  of  quarry  plant  operation,  so  as  to  be  in  a 
position  to  show  the  various  factions,  such  as  highway 
departments,  contractors,  etc.,  that  a  cut  in  the  cost 
of  stone  to  the  pre-war  level  is  an  absolute  impossi- 
bility at  the  present  time. 

Wide  Divergence  of  Costs 

The  secretary,  Mr.  Sandles,  then  read  the  maximum 
and  minimum  figures  reported  on  the  different  items 
of  expense  in  connection  with  plant  operation.  These 
figures  showed  a  very  wide  divergency  in  all  cases, 
which,  in  the  opinion  of  different  members,  may  have 
been  due  to  the  various  systems  of  keeping  expenses 
employed  by  the  different  concerns,  to  insufficient  in- 
terest in  the  scheme  on  the  part  of  the  submitter  to 
ensure  absolute  accuracy  in  figures,  and  again,  to  the 
fact  that  some  firms  incur  considerable  expense  in 
carrying  out  stripping  operations,  which  item  was  in- 
cluded under  general  expenses  in  the  reports,  while 
other  concerns  might  not  do  any  stripping  at  all  dur- 
ing the  year,  which  would  mean  considerable  differ- 
ence in  the  expenses  for  the  year  between  two  plants 
of  the  same  capacity.  To  provide  for  all  the  shortcom- 
ings therefore,  in  the  1919  cost  sheet,  a  motion  was 
passed  proposing  that  the  members  co-operate  in  the 
compilation  of  a  cost  sheet  for  the  year  1('20,  making 
a  note  on  their  report  of  any  special  expense  inclined 
during  the  year,  outside  of  the  ordinary  routine  cost 
of  running  their  plant,  also  putting  stripping  opera- 
tion expense  under  a  separate  heading.  The  result  of 
the  discussion  was  a  better  realization  b\  the  members 
of  the  value  of  this  summary  of  expenses,  and  there  is 
no  doubt  the  scheme  will  have  the  hearty  support  and 
co-operation  of  the  members  and  result  in  a  more 
accurate  and  extensive  cost  sheet  covering  1()20  ex- 
pense figures. 

Stone  in  Ontario's  Highways 

lion.  !■'.  C.  Biggs,  Ontario  Minister  of  Public 
Works,  addressed  the  members  at  the  annual  banquet 
on  Tuesday  night  at  the  King  Edward  Hotel.  lie 
pointed  out  the  important  part  stone  is  playing  in  the 
development    of    Ontario's    highways,     indicating    the 

large  quantity  that  would  be  required  to  cany  out  this 
year's  programme  of  road  construction.  In  extending 
to  the  Americans  an  imitation  to  visit  Canada  at  any 
time,  Mr,  Biggs  said:  "Ontario  possesses  the  most 
wonderful  playgrounds  in  the  world.  We  want  ov 
American  cousins  to  come  to  Ontario  and  learn  more 
about   our  people,   and    I    am   sure   the   more    you   learn 

about  us  the  better  you  will  respect  us." 

Other   spefntrs    during    the    eveu'ng    were    Messrs. 


I.    I 


Utncr    spe;  v^'i  s 
•\  M.  Stevl%^ 


••resident   of  the   Provincial   Stone  & 


Supply  Association;  VV.  11.  Alderson,  president  of 
the  loronto  Hoard  of  Trade;  John  Rice,  president  >f 
the  National  Crushed  Stone  Association;  YV.  L. 
Squires,  of  Montreal,  president  of  the  Canadian  Good 
Roads  Assoi  wit, on;  YV.  II.  Jloagjand,  Columbus, 
Ohio;  John  E.  Russell,  Toronto  .shipbuilding  Com- 
pany, and  J.  J.  Sullivan,  Chica 

Mr.  J.  F.  M.  Stewart  was  toastmaster. 

Wage  Reductions 

The  YVednesday  morning  session  was  taken  up 
largely  by  a  discussion  on  wage  reductions  in  quarry 
plants,  several  of  the  delegates  outlining  what  they  had 
done  along  this  line.  Not  one  instance  was  cited 
where  difficulty  was  experienced  in  putting  the  wage 
reduction  into  effect,  which  reductions  had  ran 
from  10  to  25  per  cent,  on  common  labor.  Many  ii 
esting  talks  were  given,  also,  by  several  of  the  dele- 
gates, outlining  what  had  been  done  by  them  towards 
the  establishing  of  a  better  and  more  co-operati\. 
lationship  with  the  men.  Mr.  Graves  spoke  at  some 
length  on  this  subject.  This  spirit  of  co-operation, 
first  of  all,  he  said,  must  be  sincere  and  not  advanced 
for  the  financial  gain  of  the  employer,  for  such  a 
scheme  could  not  help  but  manifest  itself  in  its  true 
light  and  could  not  meet  with  success.  There  exists 
at  his  plant  a  committee,  composed  of  members  elect- 
ed by  the  men.  which  meets  from  time  to  time  with 
the  superintendents  and  officers  of  the  company  and 
discusses  any  problems  or  suggestions  for  improve- 
ments in  working  conditions,  etc.,  around  the  plant. 
This  scheme  of  co-operation  also  comprises  a  profit- 
sharing  plan,  whereby  the  men  share  in  the  profits  of 
the  company,  their  share  amounting  to  the  same  per- 
centage of  the  total  profits  for  the  year,  as  the  pa 
roll  is  of  the  stock  of  the  company  plus  the  payroll. 
The  distribution  of  this  profit  is  arranged  in  such  a 
way  as  to  encourage  the  building  up  of  a  financial  in- 
terest in  the  firm  by  the  men.  The  firm  pays  the  men 
when  they  are  sick  and  pays  them  for  lost  time  during 
bad  weather  conditions,  the  men,  in  turn,  working 
overtime,  when  necessary,  for  no  extra  remuneration. 
Mr.  Graves  felt  that,  in  their  plant,  at  least,  they  were 
gradually  breaking  down  that  wall  of  distrust  tliat  has 
so  long  existed  between  capital  and  labor  and  securing 
that  close  working  co-operation  that  made  for  their 
mutual  benefit  anil  the  elimination  of  such  disruptions 
as  strikes,  inefficient  workmen,  etc.  Although  he  did 
not  feel  in  a  position  to  pronounce  the  scheme  a' 
lutely  successful  as  yet.  due  to  the  fact  that  it  has 
been  long  enough  in  operation — in  fact,  it  is  practically 
in  the  experimental  stage — yet  he  quoted  a  few  in- 
stances which  indicated  that  their  efforts  were  begin- 
ning to  bear  fruit,  instances  where  little  disagreem 
had  been  brought  to  an  amicable  settlement  bv  these 
little  informal  meetings  between  the  employers''  repre- 
sentative and  the  men's  committee;  instances  where 
improvements  in  working  conditions  had  been  made 
through  suggestions  of  this  committee,  which  might 
never  have  come  to  the  attention  of  the  management 
in  the  ordinary  course  of  events. 

\nother  representative  outlined  the  progress  his 
firm  had  made  towards  the  improvement  in  the  rela- 
tionship between  labor  and  the  employer.  Results 
were  accomplished  in  this  case  by  the  erection  of 
houses  for  the  employees  by  the  emrdoyer.  At  the 
present  time  this  firm  has  sufficient  houses  to  house 
every  employee,  the  highest  rent  paid  bv  any  employee 
being  $8  per  month  and  no  person  is  allowed  to  live  in 
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these  houses  unless  he  is  employed  by  the  company. 
The  speaker  claimed  that  this  plan  has  entirely  elimin- 
ated all  friction  with  their  help. 

Increased  Dues 

The  final  session  on  the  afternoon  of  February 
9  was  devoted  to  a  discussion  of  the  association's 
activities  for  the  year  1921.  First  of  all,  the  reports 
for  the  past  year  were  read  and  approved.  The  sec- 
retary's and  treasurer's  report,  showed  a  deficit,  but 
as  the  dues  have  been  called  to  the  extent  of  only 
6c.  per  100  tons  of  output,  instead  of  the  permissible 
10c,  a  call  will  be  made  for  the  remaining  4c,  so  as  to 
meet  the  deficit  and  leave  a  working  balance  on  hand. 
A  reading  of  the  dues  paid  by  members  disclosed 
some  ridiculously  low  amounts  and  a  motion  to  amend 
the  constitution  to  permit  a  $25.00  minimum  fee  was 
adopted  unanimously.  The  organizing  committee  pre- 
sented a  report  urging  the  members  to  make  a  true 
report  of  their  tonnage,  recommended  increased  dues 
and  suggested  the  appointment  of  an  organizer  to 
enlist  members  in  the  organization  and  arrange  district 
meetings  at  frequent  intervals.     As  a  result  of  this  re- 


port, the  meeting  approved  of  the  increase  in  dues 
to  15c  per  100  tons  of  output,  as  against  the  present 
10c.  with  the  same  provision  that  $25  be  the  minimum 
fee. 

The  plan  for  the  appointment  of  an  organizer  also 
met  with  approval  and  it  was  hoped  that  a  big  in- 
crease in  the  membership  will  be  obtained  as  a  result 
of  his  activities. 

The  officers  for  this  year,  as  nominated  by  the 
nominating  committee  and  accepted  by  the  meeting, 
are:  President,  E.  J.  Krause,  St.  Louis;  Vice-Pres- 
idents, W.  Scott  Ames  and  R.  B.  Tyler,  Louisville; 
secretary,  A.  P.  Sandles,  Columbus,  Ohio;  treasurer, 
A.  J.  Sullivan,  Chicago.  The  executive  committee 
is  composed  of  the  officers  and  L.  H.  Hawblitz,  To- 
ledo. Directors  elected  were  John  Rice,  Easton,  Pa. ; 
D.  Woodbridge,  Duluth ;  W.  W.  Boxley,  Roanoke, 
Ya.;  A.  J.  Blair,  Milwaukee;  C.  M.  Doolittle,  Dundas; 
Thos.  McCroskey,  Knoxville,  Tenn. ;  A.  Acton  Hall, 
Piqua,  Ohio. 

This  convention  of  the  National  Crushed  Stone 
Association  was  held  under  the  auspices  of  the  Ont- 
ario stone  producers. 


Canadian  Section  of  the  American  Water  Works 
Association  Holds  Initial  Meeting 

Sixty  Municipal   Engineers  and  Water  Works  Officials   Participate  in  First 
Gathering  of  Newly  Formed  Organization — Pollution  of  Domestic 
Supplies   the  Chief  Topic  of  Discussion 


ON  Friday,  Feb.  11,  the  first  meeting  of  the 
Canadian  section  of  the  American  Water 
Works  Association  took  place  in  the  King 
Edward  Hotel,  Toronto.  The  attendance  at 
this  initial  gathering  was  very  gratifying,  inasmuch 
as  60  municipal  engineers  and  water  works  officials, 
representing  municipalities  from  Winnipeg  to  Mont- 
real, were  present.  The  Canadian  section  of  the  Am- 
erican Water  Works  Association  was  formed  last 
June  at  the  Montreal  convention  of  the  association, 
and  already  comprises  92  members  with  a  prospect 
of  several  hundred.  A  brief  report  of  the  proceedings 
of  the  Canadian  section  meeting  appears  herewith,  it 
having  been  held  over  a  week,  owing  to  lack  of  space 
in  our  last  issue. 

The  water  works  situation  in  Canada  and  the  place 
which  the  Canadian  section  of  the  A.  W.  W.  A.  will 
take  in  the  development,  of  water  works,  were  dis- 
cussed by  several  speakers.  Mr.  R.  C.  Harris,  Works 
Commissioner  of  Toronto,  was  very  emphatic  regard- 
ing the  usefulness  of  the  organization  in  arousing  inter- 
est among  those  concerned  in  the  operation  of  water 
systems.  New  problems  and  changes  in  practice  are 
constantly  occurring,  he  said,  and  the  exchange  of 
experiences  between  those  handling  large  plants  and 
those  operating  small  plants  will  be  of  great  value  to 
both.  The  Canadian  section  was  of  special  value,  he 
thought,  for  the  discussion  of  problems  local  to  Can- 
ada, since  these  are  sometimes  different  from  those 
met  with  in  the  United  States. 

Unsatisfactory  Conditions  in  Small  Towns 
That  conditions  as  regards  water  supplies  are  good 
in  most  towns  and  cities  in  Ontario  over  10.000  popu- 


lation was  the  claim  of  Mr.  F.  A.  Dallyn,  sanitary  en- 
gineer of  the  Ontario  Department  of  Health.  ''Un- 
fortunately this  is  not  true  in  the  smaller  urban  cen- 
tres," he  stated,  "where  water  works  systems  have 
been  largely  developed  for  fire  protection,  and  have 
been  used  for  domestic  supplies,  with  men  in  charge 
who  are  not  always  sufficiently  experienced  to  face 
conditions  that  are  bound  to  arise.  It  is  difficult  to 
bring  the  smaller  municipalities  to  the  standards  de- 
sired and  a  lengthy  programme  of  education  is  re- 
quired." 

Mr.  Alex.  Milne,  water  works  superintendent  of  St. 
Catharines  and  chairman  of  the  Canadian  section, 
A.W.W.A.,  urged  a  strong  interest  in  the  association 
on  the  part  of  the  smaller  municipalities.  "The  know- 
ledge gained  by  the  engineer  or  official  of  a  small  town 
will  be  especially  useful  in  the  hour  of  need.  In  the 
bigger  cities  consulting  engineers  and  experts  are 
available  at  short  notice,  but  in  smaller  municipalities 
the  engineer  and  superintendents  are  thrown  more  up- 
on their  own  resources."  The  matter  of  having  muni- 
cipalities pay  for  sending  representatives  to  meetings 
such  as  this  one,  was  generally  advocated,  Mr.  Dallyn 
urging  that,  as  these  meetings  were  of  immense  benefit 
to  the  municipalities,  attendance  of  representatives 
should  be  made  almost  a  statutory  matter. 

Pollution  of  Domestic  Supplies 

The  protection  of  domestic  water  supplies  from 
pollution  by  auxiliary  supplies  that  ?re  used  for  fire 
protection,  factory,  railway,  or  other  ll0*-poses,  formed 
a  topic  of  considerable  lively  discuyifc *l  Mr.  Dallyn 
outlined   the   regulations   that    "'     %)£)    in    Board    of 


''(•biliary  Jli,    I'JL'I 


THE    CONTRACT    RECORD 


101 


Health  maj    find  necessary   to  adopt,  these  covering 
the  following  points: 

1.  Connection  between  a  municipality  and  a  storage 
reservoir  to  provide  for  cooling  in  refrigerator  or  con- 
densor  plants. 

2.  Connection  to  provide  for  feed  to  an  elevated 
tank  for  lire  protection. 

3.  Connection  to  a  reservoir  used  as  a  secondary 
source  of  supply  for  sprinkler  risk  protection. 

4.  Connection  between  a  sprinkler  system  and 
the  municipal  main,  where  the  secondary  source  of 
supply  is  from  a  natural  source  heavily  polluted;  and 
where  the  natural  source  is  of  a  satisfactory  quality 
bacteriologically. 

5.  Provision  for  position  of  shut-off  valve  for 
pump  and  relief,  and  measuring  device  in  the  case  of 
a  pump  taking  a  supply  from  a  natural  source  for  fire 
protection. 

6.  Connection  between  a  high-pressure  fire  sys- 
tem and  low-pressure  municipal  system,  providing  for 
keeping  the  former  full  of  water. 

7.  Separation  of  sprinkler  fire-protection  system, 
or  fire-protection  hydrant  system,  and  the  mains  de- 
livering water  for  sanitary  and  domestic  use  within 
the  premises  of  the  factory  or  industry. 

8.  Cleansing  or  renewal  of  water  in  the  storage 
tanks.  "  m 

9.  Location  of  dual  check  valves  and  equipment, 
permitting  of  easy  access  for  inspection. 

10.  Annual  returns  from  a  municipality  permitting 
such  connections. 

11.     Suction  of  fire-protection  pumps  connecting 
to  municipal  mains. 

12.  Time  limit  to  be  provided  for  the  installation 
of  such  equipment  on  the  order  of  the  board. 

13.  Periodical  inspection  by  the  municipality. 

In  this  connection  a  paper  was  read  by  H.  A. 
Burnham,  engineer  of  the  Factory  Mutual  Fire  Insur- 
ance Company,  Boston,  Mass.,  on  the  "F.  M.  Double 
Check  Valve  as  a  Means  of  Protection  in  Cases  of 
Auxiliary  Supplies."  Many  city  representatives  out- 
lined their  experiences  with  pollution  of  drinking 
water  by  auxiliary  supplies  and  Mr.  Geo.  G.  Powell, 
deputy  city  engineer  of  Toronto,  outlined  the  regula- 
tions that  had  been  proposed  for  systems  having  ele- 
vated tanks  which  maintained,  at  times,  a  pressure  suf- 
ficient to  force  polluted  water  into  the  city  mains 
through  imperfectly  feeding  check  valves. 

The  result  of  the  discussion  on  this  topic  was  the 
formation  of  a  committee  to  go  into  the  matter  in 
conjunction  with  the  Ontario  Board  of  Health  and 
prepare  regulations  covering  the  valve  control  of  aux- 
iliary supplies  for  any  purpose.  This  committee  com- 
prised Geo.  Powell,  Toronto;  C,  II.  R.  Fuller,  Chat- 
ham; R.  L.  Dobbins.  Peterboro;  E.  R.  Gray,  Hamilton, 
and  Alex.  Milne,  St.  Catharines. 

\  luncheon  was  held  at  the  King  Edward  Hotel 
during  the  noon  hour,  the  speakers  being  Brig.-Gen. 
C.  II.  Mitchell.  Dean  of  the  Faculty  of  Applied  Science 
and  Engineering,  University  of  Toronto;  Dr.  J.  W.  S. 
MfcCUllough,  of  the  Ontario  Board  of  Health,  and  R. 
O.  Wynne-Roberts,  chairman  of  the  Toronto  branch 
of  the  Engineering  Institute  of  Canada.  Dr.  McCul- 
lough's  address  dealt  with  the  relation  of  water  sup- 
plies to  public  health  and  General  Mitchell  outlined 
the  importance  ol  technical  training  in  water  engi- 
neering. 

Considerable  discussion  ensued  on  the  prevention 
of  hydrants  from  freezing.  Mr.  R.  L.  Dobbin,  superin- 


tendent of  waterworks,  Peterboro,  outlining  the 
scheme  in  vogue  in  his  city  lor  overcoming  this 
trouble.  Mr.  Uobbin  specifically  detailed  the  manner 
in  which  damage  was  prevented  in  hydrants  aitached 
to  mains  having  insufficient  covering  due  to  revisions 
in  the  road  grade.  In  such  instances  an  ettective 
scheme  was  to  put  the  hydrants  on  a  box  of  concrete, 
which  was  equivalent  to  giving  them  a  greater  depth 
of  cover.  A  steam  pipe  alongside  the  hydrant  stem 
was  effective  in  preventing  serious  freezing.  'J  he 
methods  of  othqr  municipalities  were  outlined  by 
their  respective  representatives. 

During  the  meeting  it  was  decided  that  the  annual 
meeting  of  the  Canadian  section  of  the  American 
Water  Works  Association  will  be  held  in  Niagara  Falls 
on  June  4,  thus  enabling  the  delegates  to  proceed  to 
the  annual  convention  ot  the  whole  association,  which 
is  to  be  held  in  Cleveland,  Ohio,  during  the  next  week. 


Census  of  City  Paving 

A  complete  census  of  city  paving  has  just  been 
compiled  by  the  Asphalt  Association,  Toronto  and 
New  York,  the  results  of  which  are  summarized  in  a 
publication  recently  gotten  out  by  the  association, 
known  as  circular  No.  9.  The  summary  shows  that 
the  asphaltic  types,  comprising  55  per  cent,  of  all 
pavements  higher  than  water  bound  macadam,  have 
crowded  out  the  rigid  block  types  of  pavement  and 
are  overwhelmingly  favored  in  present  practice  in 
comparison  with  unsurfaced  portland  cement  concrete. 
Among  the  asphaltic  types,  sheet  asphalt  shows  the 
largest  percentage,  although  asphaltic  concrete,  includ- 
ing bitulithic  and  certain  other  types  are  rapidly  find- 
ing favor.  Sheet  asphalt  alone  includes  a  yardage 
more  than  double  that  of  brick,  its  nearest  competitor. 

Grand   Mere,   P.  Q.,  Water  Supply  System 

The  new  water  supply  system  for  the  town  of 
Grand  Mere,  P.Q.,  is  practically  completed,  with  the 
exception  of  the  installation  of  the  pumps  and  elec- 
trical work.  The  installation  consists  chiefly  of  a  five 
mile  long,  16-inch  gravity  line  to  the  pumping  station 
and  reservoir,  and  two  miles  of  cast  iron  pressure  main 
from  the  pumping  station  into  the  village  proper.  The 
work  is  being  done  by  Fraser,  Brace  &  Company, 
Montreal. 


Underwriters'    Laboratories    Established    in 
Canada 

The  Underwriters'  Laboratories  of  Canada  have 
recently  been  granted  a  charter  by  the  Dominion  Gov- 
ernment. It  is  understood  that  the  corporation  is  not 
after  profits,  but  will  be  concerned  solely  with  the 
examination  of  materials  with  a  view  to  the  prevention 
of  fires.  In  this  connection.  Mr.  G.  B.  Muldam,  gen- 
eral agent  of  the  Underwriters'  Laboratories  of  Chi- 
cago, is  visiting  Canada  in  order  to  find  out  the  general 
opinion  of  the  bodies  interested  in  this  moveme: 


Ottawa    Branch,    E.  I.C.,    to   Give  Popular 
Lecture 

The  Ottawa  branch  of  the  Engineering  Institute  of 
Canada  will  hold  its  annual  popular  lecture  on  March 
17,  when  Colonel  Steadman.  chief  technical  officer  of 
the  Canadian  Air  Board,  will  give  a  lecture  on  aero- 
planes, illustrated  by  moving  pictures  and  by  actual 
demonstrations. 
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117  New  Bridges  in  Quebec 

Government  Report  Shows  That  This  Number  of  Structures 

Was   Completed  or  Under  Construction  During 

Year  Ending  June  30,  1920 

THE  building  of  iron  bridges  in  the  Province  of  ially  occupied  himself  With  reporting  on  the  present 
Quebec,  is  always  actively  carried  on,  accord-  condition  of  those  bridges  and  this  department  has 
in"- to  a  recent  report. "  The  number  of  bridges  sent  over  300  circulars  to  the  municipalities  which 
built  to  30th  June,  1920,  is  574.  Thus  the  pro-  have  as  a  rule  complied  with  the  instructions  of  the 
vince  had  50  new  bridges  finished  during  the  year,  department  regarding  maintenance.  According  to  the 
There  were  also  on  the  30th  June,  67  bridges  under  various  reports  on  the  built  bridges,  the  latter  give- 
construction  as  against  51  last  year.  Many  of  these  full  satisfaction  to  the  municipalities  and  only  a  small 
would  have  been  finished  on  the  1st  July  had  it  not  number  of  them  have  needed  repairs.  This  proves 
been  for  the  scarcity  of  cement,  which  delayed  the  that  the  bridges  built  in  the  past  require  only  main- 
work.  This  makes  117  bridges  with  which  the  De-  tenance  work  and  are  solid  and  durable.  Ori  the  whole 
partment  of  Public  Works  occupied  itself  during  the  they  are  absolutely  permanent  constructions.  The 
year,  and  these  figures,  clearly  show  the  great  activ-  municipalities  also  realize,  better  than  in  the  past. 
ity  displayed  by  the  provincial  engineers.  To  these  the  necessity  of  keeping  their  bridges  in  order. 
statistics  must  be  added  the  great  number  of  bridges  Figures  as  to  the  bridge  situation  are  as  follows:— 
which  are  still  under  consideration  as  well  as  the  many 
new  demands,  as  will  be  seen  in  the  table  below.     It  \t:injuiu-         Vt  30  June 

should  be  noted  that   the   Batiscan   bridge,   which   is      ^^   q{    ^/^    bujh ,u'.24  -".-, 

one  of  great  importance,  is  not  included  in  the  above  \-unl|UT  nf  bridges  being  built....                   M                     67 

figures.     The   government   has   neglected   nothing   to      Cosl    of   bridges   built $3,664,799.60    $4;088,826.14 

ensure    solid   and   permanent   construction    and    there     Cost   of  bridges   being  built 733,824.00         774. 718.00 

is  reason  to  believe  that,  notwithstanding  the  delays  T^Jf^n? .'T**™!** .°\         58900  ft          56.442  f, 

in  connection  with  the  consolidation   of  the   founda-  Total  length  of  superstructure   of 

tions,  this  bridge  will  be  finished  at  the  date  specified         bridges  being  built   13  ft  6,632  fl 

in  the  contract.  Number   of  new   applications    ....                    196                     280 

Very  particular  attention  has  also  been  given   to  Proiects  for  bridges  prepared  dur- 

..  J.    I  r    .,        ,     -,  ,         ,       ,    *?,,         A  nig   tbe   year    7fi  105 

the   maintenance    of    the    bridges    already    built.      An  Projccts  for  bridges  under  corisid- 

officer  of  the  Department  of  Public  Works  has  spec-        eration  50  ■    <><> 


Bridge  on  the  Becancourt  River  between  the  municipalities  of  St.  Sylvere  and  St.  Wenccslas,  Nicolet  County,  P.  Q.— This  bridge  has  an 
upper  floor  and  a  total  length  of  430  ft.  of  superstructure,  divided  as  follows :  a  main  span  of  256  ft.  and  two  end  spans  of  87  ft.  This 
bridge  was  begun  and  finished  in  1920.     It  has  a  free  width  of  18  ft.   roadway  and  its  floor  is  65  ft.  above  the  river  bed. 
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Black  bridge  on  the  du  Chene  River,  P.Q.,  between  Ste.  Emilie  and  St.  Edouard,  Lotbiniere  County. — This  bridge,  which  was  still  under 
construction  when  photographed,  was  finished  in  1920.  It  has  an  upper  deck  and  a  total  length  of  superstructure  of  323'0".  consisting  of 
two  main  spans  115'6"  and  115'6"  respectively,  and  a  viaduct  92'6"  in  length,  formed  of  a  tower  20'0"  and  two  spans  35'0"  and  87'6'  in 
length  respectively.  The  floor  of  the  superstructure,  which  is  of  reiinforced  concrete,  is  41'0"  feet  above  the  bed  of  the  river  The  engrav- 
ing also  shows  the  old  wooden  bridge  on  the  left. 


International    bridge    on    the    Missisouoi    River    between    Sutton    Township.   Brome  County,   in  Canada,  and  East  Richford.   State  of  Vermont. 
U.    S.    A. — This  bridge  was  built   under  the  joint  supervision  of  the  technical  officers  of  the  State  of  Vermont  and  those  of  the  Quebec   De- 
partment  of    Public    Works.      This  bridge   consists   of  two   reinforced   concrete   arches   67'0"    in    length    and    23'2"    in   width.      The   bridge  was 
finished    in    1919.    It   is   the   only   international  bridge   in   the  Province  of   Quebec. 
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Dore  bridge  on  the  Chicot  River  at  St.  Eustache.  count,  ofJw^Mountains-A  reinforced  concrete  bridge  with  one  free  span  of  35-0".   I, 


idge  over  the  De  L'Orme  River  in  the  second  range  of  the  Parish  of .Ste    Rosalie    Bagot  County      A  reinforced  concrete  bridge  with  a 
B  free  span  of  37'0"  and  a  roadway  18'0"  wide.     It  was  built  in  1820. 
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Pincourt  bridge  on  the  Ste.   Marie  River  between  St.   Louis  De  Terrebonne    and    St.    Henri    de    Mascouche, 
free  span  of  lOO'O"  and  a  roadway  16'0"  wide.   It  was  built  in  1980.    The   floor   is   of   reinforced   concrete. 


Quebec.      This    bridge    has    a 


Reinforced  concrete  bridge  on  the  Fourche  du  Pin  River,  near  the  mill,   in    the    village   of    St.    Philemon.    Bcllechassc    County 
129'0"  long  and  the  arch  has  80'0"  span  at  spring-line,  the  roadway  is   16'0"wide.     This  bridge  was  built  in   1918 


This  bridge  is 
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Some   Controversial   Points   in 
Concrete  Specifications 

Provision  of  Greater  Detail  in  Glauses  Dealing  with  Workmanship 

— Not  Enough  Attention  to  Forms — Making  a 

Specification  Standard 


By  Frank  Barber;  Consulting  Engineer,  Toronto,  at  E.I.C.  Annual  Meeting 


"M 


AKE  for  thyself  a  definition  or  description 
of  the  thing  which  is  presented  to  thee,  so 
as  to  see  distinctly  what  kind  of  a  thing  it 
is,  in  its  substance,  in  its  nudity,  in  its 
complete  entirety,  and  tell  thyself  its  proper  name,  and 
the  names  of  the  things  of  which  it  has  been  compound- 
ed, and  into  which  it  will  be  resolved.  For  nothing  is 
so  productive  of  elevation  of  mind  as  to  be  able  to  ex- 
amine methodically  and  truly  every  object  which  is 
presented  to  thee  in  life,  and  always  to  look  at  things 
so  as  to  see  at  the  same  time  what  kind  of  universe 
this  is,  and  what  kind  of  use  everything  performs  in  it. 
and  what  value  everything  has  with  reference  to  the 
whole." — Marcus  Aurelius  Antoninus. 

It  is  true  that  concrete  has  been   used   since   the 
times   of  ancient   Rome,    nevertheless    the    history    of 


Mr.   Frank  Barber 


modern  concrete  construction  covers  only  a  very  short 
period.  Therefore  it  is  not  to  be  expected  that  engi- 
neering should  have  become  crystallized  into  standard 
practice  upon  concrete  structures  as  it  has  upon  those 
of  steel  which  was  already  in  possession  of  the  struc- 
tural field  when  concrete  was  reborn  scarcely  more 
than  three  decades  ago. 

Steel  Specification  Practice 
In  steel,  practice  in  design  and  in  construction  are 
equally  uniform,  and  doubtless  this  has  been  brought 
about  very  largely  by  the  use  by  engineers  of  good 
standard  specifications.  This  fact,  however,  stands 
(Hit  prominently,  in  concrete,  practice  in  designing  is 
much- more  uniform  than  in  workmanship.     Has  the 


use  of  standard  specifications  helped  to  unify  designing 
in  concrete  as  it  has  in  steel,  and  if  so  why  has  not 
their  use  led  to  standardizing  workmanship  as  well  as 
designing?  It  may  be  worth  while  to  examine  into 
the  causes  for  this  difference  in  uniformity  between 
concrete  design  and  construction. 

The  mining  engineer  is  dealing  always  with  haz- 
ards, and  this  doubtless  trains  the  speculative  side  of 
his  mind  and  perhaps  tends  to  keep  him  open-minded. 
But  the  lawyer  has  his  precedents  and  the  civil  engi- 
neer his  factors  of  safety,  and  heaven  forfend  that  the 
writer  should  belittle  the  necessity  for  either  of  them. 
The  focussing  of  the  attention  upon  these,  however, 
in  the  course  of  years  must  deepen  and  intensify  the 
engineer's  natural  conservatism;  (a  considerable 
amount  of  which  is  required  by  all  solid  citizens),  until 
this  may  perhaps  become  a  prevailing  habit  in  thought. 
We  civil  engineers,  no  less  than  lawyers  and  preachers 
are  to  a  considerable  extent  stand-patters.  It  was 
thus,  perhaps,  inevitable  that  concrete  specifications 
should  have  been  largely  moulded  u*xm  the  better 
known  specifications  for  steel  which  had  stood  the  test 
of  time.  Now  steel  specifications  as  adopted  by  engi- 
neers and  embodied  in  agreements  with  contractors 
all  include  adequately  detailed  directions  not  only  for 
fabrication  and  erection,  but  also  for  designing.  The 
necessity  for  including  the  latter  becomes  evident 
when  we  consider  that  the  universal  practice  on  this 
side  of  the  sea  is  that  the  contracting  >teel  company 
prepares  the  detailed  designs,  and  the  consulting  engi- 
neer prepares  merely  the  stress  and  the  material  sheets. 

Concrete  Specification  Pracf'ce 

In  concrete,  on  the  contrary,  the  no  less  universal 
practice  is  that  the  engineer  prepares  completely  de- 
tailed designs  of  his  structure.  There-  is  consequently 
no  good  reason  for  including  directions  as  to  design- 
ing in  the  agreement  with  the  contractor  on  concrete 
structures,  it  being  a  matter  of  indifference  to  him 
what  specifications  the  designer  used.  (Here  some 
Scot  will  remark  that  the  contractor  may  wish  to 
know  how  the  structure  is  designed,  as  he  would  not 
wish  to  have  his  name  associated  with  a  pos- 
sibly unsafe  structure;  and  the  answer  is  that  if 
the  contractor  has  reason  to  fear  for  the  sufficiency  of 
the  designs,  he  should  have  his  own  engineer  check 
the  designs  themselves  according  to  the  rules  he  con- 
siders sufficient,  not  merely  read  the  specifications  ac- 
cording to  which  it  is  said  to  be  designed.) 

We  must  arrive  at  this  conclusion,  if  our  premises 
are  admitted,  that  those  clauses  of  a  concrete  specifi- 
cation governing  materials  and  construction  are  ad- 
dressed to  the  builder  or  contractor,  but  those  concern- 
ing designing  are  solely  for  the  engineer.    Consequent- 
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ly,  there  may  be  and  should  he  a  great  difference  in 
character  in  the  two  kinds  of  clauses,  although  the 
writers  of  concrete  specifications  have  as  yet  not  taken 
this  into  any  account.  The  clauses  for  the  engineer 
may  be  merely  advisory,  those  governing  the  contrac- 
tor must  be  mandatory. 

Those  most  competent  to  write  down  the  laws 
which  should  govern  designing  are  the  laboratory 
engineers  who  have  made  tests  and  reported  upon 
them,  those  who  have  examined  these  at  lirst  hand 
and  correlated  the  results,  the  writers  who  have 
wrought  these  results  i 1 1 1 < >  text  hooks,  and  the  pro- 
fessors who  teach  from  the  same.  Those  best  able  to 
prepare  specifications  to  be  embodied  in  the  contract 
are  the  busy  engineers  who  have  spent  more  of  their 
time  supervising  structures,  who  have  dealt  most 
largely  with  contractors.  It  is  to  be  noted,  however, 
that  the  former  are  also  authorities  upon  materials,  the 
specifications  for  which  are  also  to  be  part  of  the  con- 
tract. The  first  class  ate  by  far  the  better  and  more 
prolific  writers,  and  it  must  be  admitted  that  in  most 
of  the  general  concrete  specifications  containing  both 
kinds  of  clauses  those  upon  materials  and  design  far 
exceed  those  upon  workmanship  both  in  excellence  and 
also  in  number  and  length.  This  proportion  is  indefin- 
itely perpetuated,  for  specification  writing  is  often  and 
largely  a  matter  of  work  with  the  scissors,  and  natur- 
ally the  more  numerous  clauses  of  existing  specifica- 
tions have  the  best  chance  of  survival  as  a  class. 

The   Importance  of  Specifications   Dealing   With 
Workmanship 

It  is  easy  to  see  the  effect  of  this  on  present  prac- 
tice. Concrete  designing  has  been  specified  in  elabor- 
ate detail  in  standard  specifications  for  some  years, 
and  consequently  designing  has  become  standardized 
to  a  gratifying  extent.  Workmanship  has  not  been 
adequately  treated  in  standard  specifications,  and 
workmanship  in  concrete  structures  varies  all  the  way 
from  excellent  to  bad  and  worse. 

It  is  difficult  for  a  constructing  engineer  to  lay  his 
hands  upon  any  specification  recognized  as  standard 
which  is  not  top-heavy  with  clauses  on  designing, 
which  are  useless  for  his  purpose,  and  a  further  aggra- 
vation is  that  these  are  often  scattered  amongst  the 
clauses  upon  materials  and  workmanship.  Rut  even 
if  they  are  not  so  mixed  up,  the  functions  of  the  t\\  > 
kinds  of  clauses  are  nearly  always  confused.  For  in- 
stance in  the  E.  T.  C.  specifications  which  will  be  re- 
ferred to  more  particularly  later,  the  words  "if  prac- 
ticable" occur  no  less  than  four  times  in  the  clauses 
under  workmanship.  These  words  would  be  satisfac- 
tory in  clauses  upon  designing  for  the  instruction  of 
the  engineer,  but  are  used  unfortunately  here. 
Analysis  of  Some  Features  of  the  E.I.C.  Specifications 

This  short  analysis  would  he  incomplete  without  a 
more  detailed  examination  of  typical  clauses.  For 
this  purpose  the  writer  has  chosen  the  clauses  under 
one  heading  only,  "forms,"  taking  these  as  typical  of 
the  others,  and  has  subjoined  all  the  clauses  under 
this  which  are  contained  in  the  "Standard  General 
Specifications  for  Concrete  and  Reinforced  Concrete" 
recommended  bj  a  general  committee  of  the  E.I.C. 
and  submitted  for  approval  to  the  annual  meeting  in 
I'M  5.  These  specifications  were  chosen  for  comment 
because  it  seems  more  fitting  to  use  something  of  our 
own  for  criticism,  than  tluvse  of  some  particular  engi 
neer  or  city.    It  is  not  because  the  writer  believes  them 

to  he  less  excellent  than  other  standard  specifications. 
The\  are  indeed  not  very  different  from  most  other-.     \ 


set  of  suggested  clauses  upon  the  same  subject  are 
subjoined ;  these  are  submitted  with  great  diffidence 
and  after  considerable  hesitation,  not  a-  models,  but 
to  -how  that  there  are  omissions  in  the  standard  which 
must  be  supplied  before  practice  in  workmanship  can 
become  uniform  through  their  aid.  Do  not  -up 
that  the  writer  is  more  satisfied  with  them  than  the 
severest  of  critics  can  be.  But  there  is  no  wish  to  be 
merely  a  destructive  critic,  tin-  method  i-  best  adapted 
to  show  the  omissions  referred  to,  and  however  inade- 
quate they  may  prove  to  lie  the  writer  ventures  to  hope 
for  forgiveness  if  it  is  remembered  that  first  attempts 
at  constructive  criticism  are  nearly  alwa)  -  -hown  to  be 
unsatisfactory  in  the  light  of  later  knowledge.  Fur- 
thermore, criticism  of  this  proposal  for  filling  the  void-. 
so  far  as  it  is  criticism  of  the  detail-  of  it.  will  be- 
largely  aside  from  the  point  The  question  is,  are 
there  voids,  not  whether  they  have  been  properly  filled. 

Not  Enough  Attention  to  Forms 

Concrete  construction  i-  largely  a  carpenter's  job. 

A  concrete  truss  bridge  superstructure,  for  instance, 
of  say  80  ft.  span  will  take  weeks  of  the  carpenter 
gang's  time  on  the  forms,  and  the  concreting  will  be 
accomplished  in  as  many  days.  The  same  is  largely 
true  of  open  spandril  arches.  Yet  the  E.  I.  C.  specifi- 
cations have  only  four  clauses  on  form-,  two  of  them. 
54  and  64  (widely  separated)  referring  to  form  re- 
moval and  dative  60  to  form  cleaning.  Only  one 
clause,  albeit  a  lengthy  one.  refers  to  the  building  of 
forms.  The  centering  for  a  200  ft.  arch  will  perhaps 
take  200,000  ft.  I'..M.  of  timber,  and  this  constitutes  ;> 
more  important  work  in  itself  than  a  large  mill  build- 
ing. Can  we  specify  the  construction  of  a  mill  build- 
ing in  one  clause?  The  Pottt  Sidi  Rached  in  Algeria 
was  designed  by  no  mean  engineer,  but  for  the  center- 
ing of  the  main  arch  recourse  was  had  to  Sejourne. 
probably  the  greatest  arch  engineer  in  Kurope.  as  the 
design  of  the  centering  was  considered  more  important 
than  the  design  of  the  bridge  itself.  Now  according 
to  the  universal  practice  on  this  continent,  the  form- 
are  designed  by  the  contractor  (under  the  specifica- 
tions) and  merely  checked  by  the  engineer,  and  there 
is  the  same  reason  for  including  -Deifications  for  de- 
sign for  centering  and  forms  in  concrete  building  speci- 
fications as  for  including  specifications  for  design  of 

the  structure  itself  in  steel  specification-.  The  writers 
.if  the  E.  I.  C.  specifications  of  course  know  this, 
otherwise  they  would  not  have  included  clause  47  on 
form  des:gn;  yet  we  shall  look  in  vain  for  am  enlight- 
ernment  upon  unit  stresses  allowable  in  various  kinds 
of  timber,  upon  the  kind  and  character  of  timber 
allowable  for  various  uses,  upon  timber  foundation 
piles,  upon  the  preparation  and  approval  of  plat 
the  forms,  upon  assumptions  regarding  settlement,  u'>- 
iin  assumptions  regarding  dead,  live  and  w*nd  l< 

All  Forms  Important 

Some  ma\  consider  that  the  examples  given  above 
are  extreme  and  should  be  treated  in  Special  ->ccifica- 
tions:  they  maj  say  that  the  Sidi  Rached  bridge  was 
not  intended  to  be  covered  by  the  K.  I.  C.  specifica- 
tions. Indeed  there  is  reason  to  believe  that  neither 
larye  nor  any  kind  of  arches  were  in  mind  by  the  com- 
mittee when  main  part-  of  their  specifications  were  in 
preparation.  Arch  centering,  for  instance,  was  plainly 
not  in  mind  when  Clause  64  (given  Below)  was  writ- 
ten. Rut  these  were  undoubtedly  unintentional  slips, 
and  not  worth  attention  except  as  such.  A  large  arch 
was  mentioned  on  account  of  the  importance  of  it-  een- 
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tering,  but  large  arches  are  fairly  common  and  are  be- 
coming more  so.    Some  may  also  be  sceptical  as  to  the 
value  of  another  example    mentioned    above,  that  of 
concrete  trusses,  supposing  them  to  be  rare  curiosities. 
Such  engineers  are  not  entitled  to  assume  the  dignity 
of  sceptics,  they  are  merely  unfamiliar  with  facts.    In 
1918  nearly  one-third  of  all  Canadian  concrete  bridges 
over  60  ft.  in  span  were  concrete  trusses.     Even  if  it 
were  true  (and  it  is  not)  that  trusses  and  large  arches 
are  rare,  what  is  the  conclusion?    That  specifications 
for  forms  are  not  important?    It  is  true  that  the  cen- 
tering for  any  panels  of  a  large  building  is  less  import- 
ant than  that  for  a  great  arch,  but  by  the  multiplicity 
of  the  panels  in  the  building  the  forms  become  equally 
important.    In  a  small  building  or  bridge  the  forms  are 
of  course  less  important,  but  so  are  the  other  factors. 
In  most  concrete  structures  the  forms  are  important  in 
comparison  with  the  whole  work,  and  are  as  much  en- 
titled to  consideration  as  the  other  elements  of  con- 
struction.    The  writer  cannot  believe,  however,  that 
the  committee  did  not  intend  the  E.  I.  C.  specifications 
to  apply  to  all  concrete  structures.     There  are  many 
indications  that  they  did.    For  instance,  several  clauses 
are  included  to  deal  with  the  difference  of  treatment 
between  cinder  concrete  and  stone  concrete  and  surely 
the  specifications  of  this  great  body,  the  E.  I.  C.  or 
any  other  "standard"  specification   should  deal   with 
bridges  as  well  as  buildings,  with  large  bridges  as 
well  as  small,  with  arch  and  truss  bridges  as  well  as 
those  of  beam  and  slab  construction. 
The  Question  of  Detail 
It   may  be   said  by   some   engineer  that   detailed 
specifications  for  forms,  or  for  construction  generally 
is  not  required,  since  it  may  better  be  left  to  the  engi- 
neer's approval.     The  answer  to  this  is  that  all  the 
clauses  under  the  head  of  materials  could  be  omitted 
for  the  same  reason,  also  the  clauses  under  any  other 
head;   why  have  a  specification  at  all,  just  leave  it  to 
the  engineer's  approval?    This  indeed  is  a  swift  solu- 
tion,   not  only  for  this  but  for  many  other  questions, 
and  considerable  use  is  sometimes  made  of  it  by  engi- 
neers who  do  not  know  themselves  what   they  are 
ready  to  approve  and  who  do  not  wish  to  be  forced 
by  writing  a  detailed  specification  to  decide  between 
the  various    possibilities.     But  since  this    reason  for 
leaving  out  clauses  applies  to  one  part  of  a  general 
specification  as  much  as  to  another  the  settlement  of 
the  question  it  raises  is  somewhat  beyond  the  scope 
of  this  enquiry.    The  present  question  is  not,  are  ade- 
quately detailed  specifications  required  at  all,  but,  ad- 
mitting that  they  are  required  or  advisable  for  design 
and  materials,  are  they  not  equally  desirable  for  con- 
struction? 

The  writer  believes  that  the  principal  objection 
against  specifications  for  concrete  workmanship  which 
will  be  raised  from  time  to  time  until  adequately  de- 
tailed specifications  for  construction  become  a  part  of 
all  standard  specifications  and  contracts,  is  that  it 
would  make  the  specifications  too  bulky.  Such  ob- 
jectors if  shown  any  one  clause  (as  for  example  that 
giving  unit  stresses  allowable  for  timber  centering) 
would  doubtless  admit  the  desirability  for  its  adop- 
tion. Even  several  clauses  chosen  at  random  would 
probably  receive  equal  welcome,  but  if  we  say  that 
these  are  merely  typical  of  clauses  required  to  fill  gap- 
ing voids  in  various  places,  he  will  perhaps  slam  the 
door  upon  them  all  and  retire  to  his  voids.  The  speci- 
fications he  will  say  will  become  too  long.  One  is 
prepared  to  accept  this  objection  as  conclusive  when 


such  objectors  can  answer  some  questions  such  as  the 
following:  How  long  should  a  specification  be  for  any 
certain  work?  When  this  length  is  attained,  what 
paramount  consideration  then  obliges  us  to  leave  out 
clauses  which  would  otherwise  be  considered  neces- 
sary? And  why  should  those  clauses  on  construction 
be  cast  out  rather  than  clauses  in  other  parts  of  the 
specifications?  Why  not  cut  out  clauses  chosen  at 
random,  so  many  to  the  page?  It  is  suggested  that  it 
may  be  worth  while  first  to  draught  adequate  construc- 
tion specifications  and  then  count  the  pages  before 
condemning  it  for  being  too  long. 

Suggested  Clauses  in  Concrete  Specifications 
The  suggested  clauses  on  forms  giveti  below  are 
from  the  writer's  "General  Specifications  for  Building 
Concrete  Bridges,"  as  used  for  many  years  (except  for 
yearly  amendments)  and  the  construction  clauses  are 
fairly  full  if  not  complete.  They  contain  thirteen 
pages  of  the  same  size  as  those  of  the  E.I.C.  specifica- 
tions on  materials  and  workmanship  and  six  pages  on 
general  clauses,  or  nineteen  pages  in  all.  The  E.I.C. 
specifications  contain  eleven  pages  under  the  first 
head  and  seven  and  one-half  pages  of  general  clauses, 
or  nineteen  and  one-half  pages  in  all,  not  of  course 
counting  the  E.I.C.  clauses  on  design,  of  which  there 
are  eleven  pages  further.  The  two  specifications  are 
thus  about  the  same  length,  but  those  of  the  writer 
are  on  bridges  only.  By  a  comparison  with  other 
specifications  covering  all  structures  about  three  extra 
pages  only  would  be  required  to  allow  them  to  include 
all  concrete  structures  because  bridges  include  nearly 
every  kind  of  structure  already.  When  the  bug-bear 
of  "length"  is  faced  in  his  lair  he  will  be  found  to  be 
not  a  big  grizzly  but  only  a  little  brown  cub. 

Only  the  clauses  dealing  with  forms  have  been 
chosen  for  detailed  analysis,  principally  because  these 
are  believed  to  be  generally  least  satisfactorily  treated, 
but  in  order  to  show  that  the  question  raised  concerns 
other  parts  of  specifications  on  construction  there  are 
also  subjoined  all  the  clauses  in  the  E.I.C.  specifica- 
tions referring  to  concrete  joints,  that  is  the  structure 
between  fresh  concrete  and  concrete  which  has  set, 
and  also  tentatively  suggested  clauses  covering  the 
same.  No  comment  is  given  upon  this  sub-heading  as 
it  is  of  course  understood  that  the  purpose  is  not  crit- 
icism of  details,  and  the  criticism  of  the  clauses  on 
forms  is  only  incidental  to  the  main  question. 

Making  a  Specification  "Standard" 

Every  specification  which  is  to  be  called  "standard" 
makes  a  bid  for  general  adoption,  and  it  must  be 
fairly  widely  adopted  if  it  is  to  accomplish  its  main 
purpose  of  solidifying  practice  to  good  standards.  But 
the  E.I.C.  specifications  have  not  to  the  writer's 
knowledge  been  generally  adopted,  even  by  those  ap- 
proving of  them  when  they  were  discussed  in  draught 
form. 

We  are  in  a  rut  and  shall  perhaps  not  attain  to  any 
more  comolete  success  until  we  are  able  to  climb  out 
of  it.  This  is  always  difficult,  and  here  we  are 
doubly  unfortunate  because  ruts  connected  with  any- 
thing labelled  "standard"  are  deeper  than  the  founda- 
tions of  hades.  We  must  first  admit  and  see  clearly 
that  we  are  in  the  rut  or  we  shall  never  even  look  for 
a  ladder.  We  should  be  cheered  by  the  fact  that  con- 
crete specifications  writers  have  largely  succeeded  in 
one  division  already,  that  of  designing.  Probably  the 
recommendations  prepared  by  what  is  known  as  the 
"Joint  Committee"  have  had  the  greatest  effect  in  this. 
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What  is  required  is  a  specification  which  will  do  as 
much  for  construction.  It  is  suggested  as  one  rung  of 
the  ladder  which  must  lift  us  out  of  the  ditch  that  the 
E.I.C.  specifications  covering  materials  and  construc- 
tion should  be  amplified  and  printed  together  with  the 
general  clauses,  the  specifications  on  designing  to  be 
published  separately.  There  would  be  at  least  a  good 
chance  of  engineers  adopting  them  as  part  of  a 
tract.  If  this  were  accomplished  the  specification 
would  soon  earn  its  title  of  "Standard." 

SCHEDULE  "A" 

E.I.C.  report  of  the  General  Committee  on 
Standard  General  Specifications  for  Concrete 
and  Reinforced  Concrete. 

Form  Work 
1...  Clauses  on  Forms. 

Clause  47.  Form  work  shall  be  substantially  and  accur- 
ately constructed.  It  shall  be  plumb  and  true  to  line  well 
fixed,  braced  and  supported  to  carry  the  imposed  loads,  and 
be  rigid  enough  to  retain  proper  alignment  and  correct  con- 
tours until  the  concrete  will  have  become  well  set.  Form 
work  will  he  sufficiently  tight  to  prevent  leakage.  Immedi- 
ately before  depositing  concrete  the  forms  shall  he  carefully 
cleaned  out  after  having  been  finally  trued  up.  A  thin,  even 
coating  of  soft  soap  or  oil  may  be  applied  to  new  forms  be- 
fore erection.  Such  a  coating  shall  be  applied  in  every  in- 
stance where  form  work  is  to  be  used  more  than  once. 
Form  work  that  has  been  previously  used  shall  be  thoroughly 
cleaned  before  re-erection  and  given  a  protecting  coat  of 
the  same  material  as  that  already  used  in  it.  Form  work- 
shall  be  so  fastened  together  that  it  may  be  removed  without 
injury  to  any  part  of  the  permanent  structure. 

Form  Removal 
Clause   54.     The   forms   shall   not   be   removed   from   con- 
crete   work  until  the  concrete  is  safely  self-supporting,  and 
where  additional  concrete  is  to  be  added,  until  it  has  suffic- 
ent  strength  to  safely  sustain  the  superimposed  load. 

Cleaning  of  Form  Work 
Clause   60.     Immediately   before    depositing   the    concrete 
the  form  work  shall  be  entirely  cleaned  of  all  foreign  material 
preferably  by  the  use  of  a  pressure  hose  and  nozzle  discharg- 
ing water,  steam  or  air. 

Form  Removal 
Clause   64.     The   forms    shall    not   be    removed   until    the 
times  named  in  the  following  table  have  elapsed  after  deposit- 
ing concrete,  not  counting  periods  in  which  the  temperature 
has  been  below  35  deg.  Fahrenheit. 

Minimum  Number  of 
Part  24  hour  days  elapsed 

after  depositing. 

Posts  under  beams  and  girders 20 

Floor  slab   panels 10 

Wall    forms 2 

Column    forms 4 

Sides  of  beams  and  girders 4 

All  other  parts 10 

2.       Clauses  and  parts  of  clauses  on  Concrete  Joints. 

Part  of  Clause  52.  Concrete  shall  be  deposted  in  approx- 
imately horizontal  masses  and  the  work  shall  be  stopped 
only  at  regular  or  temporary  vertical  bulkheads. 

"Arch  rings  shall  he  built  in  sections  of  such  length  as 
will  permit  of  all  concrete  in  any  one  section  being  placed 
without  stopping.  If  circumstances  render  this  impractic- 
able, bulkheads  shall  be  placed  normal  to  the  line  of  pres- 
sure." 

"In  building  bench  walls  of  abutments  of  arches  the  tops 
of  such  walls  shall  be  dished  normal  to  the  line  of  pressure, 
and  no  horizontal  joints  shall  be  made." 

trowelled  or  tloated  horizontal  surfaces  shall  not  be  less 
than  one  inch  in  thickness. 

Part  of  Clause  61.     In  depi  oncrete  in  columns  the 

work  shall  be  discontinued  at  the  elevation  of  the  bottom  of 
beams  for  a  period  of  not  less  than  three  hours  before  de- 
positing the  beam  ooncrete.  in  the  absence  of  beams  the 
elevation  n  the  bottom  of  the  slab  shall  be  taken  at  the 
Stopping  plane. 


The    concrete    for    slabs    shall    be    deposited    continuously 
with   the   beams.     Special   care   shall   be  exercised   to  procure 


perfect  homogenity  of  tee-beam  construction. 

Clause  62.  Every  structural  element  shall  be  completed 
without  discontinuance  if  practicable.  Unless  completed  in 
one  operation  beams  and  slabs  shall  be  discontinued  only  by 
the  use  of  vertical  bulkheads  placed  at  the  section  of  max- 
imum bending  moment. 

SCHEDULE  "B" 

Suggested  clauses  to  replace  those  of  Schedule  "A." 
Note: — All  words  followed  by  an  asterisk  should 
be  denned  preferably  in  the  first  clause  of  the 
Specifications. 

Specifications    upon    timber    foundation    pile? 
not  here  included. 
1.    Forms*. 

Plans  of  Forms 
1.  Plans  of  the  forms  or  of  such  parts  of  the  forms  as 
were  not  prepared  by  the  engineer  and  constitute  part  of  the 
contract*  shall  be  prepared  by  the  contractor  and  shall  show 
all  necessary  dimensions  and  shall  be  submitted  to  the 
engineer*  and  receive  his  written  approval  before  the  work  of 
building  them  begins  in  order  to  avoid  as  far  as  possible  the 
condemning  of  forms  after  they  have  been  made.  The  en- 
gineer, shall  return  such  plans  approved,  disapproved,  or 
amended  within  a  days  after  their  receipt.  The  constructed 
forms  shall  conform  to  the  designs  as  finally  approved. 

Loads 

Forms  shall  be  designed  to  bear  the  following  loads- 
130  lbs.  per  cu.  ft.  of  concrete,  4  lbs.  per  ft.  B.M.  of  timber, 
50  lbs.  per  sq.  it.  of  exposed  surface  (vertical  surfaces  or  the 
vertical  projections  of  oblique  surfaces)  for  wind,  and  such 
Other  dead  and  live  loads  as  may  be  imposed  upon  them. 

Forms  shall  be  designed  to  retain  the  concrete  considered 
as  a  liquid  load  for  such  depth  as  the  contractor  proposes 
to  place  in  one-hall  day,  and  this  rate  of  concreting  shall  not 
lie  exceeded  without  strengthening  the  forms  accordingly 
(See  Appendix  A.) 

Unit  Stresses  in  Timber 

3.  Stresses  in  timber  for  forms  or  caissons  shall  not  ex- 
ceed the  following: 

Beams.  Columns. 

Extreme  fibre  Compression 

stress  per  sq.  in.  per  sa    in 
White  Oak,  Long  Leaf  Yellow  Q' 

„r?Ine' T?ouglaxS,  Fir 1500  lbs.     1500  (l-L/60d)  lbs. 

White   Pine,      Norway      Pine, 

Hemlock    Spruce 1200  lbs.     1200  (l-L/60d)  lbs. 

VVhere  L  is  the  length  of  timber  in  inches  center  to  center 

of  bearings  and  d  is  the  least  diameter  in  inches. 

Tightness 

4.  The  materials  and  workmanship  of  the  moulds*  shall 
be  such  as  to  prevent  leakage  of  mortar  or  water. 

Accuracy 

5.  Forms  shall  be  made  with  such  accuracy  that  no  vari- 
ations in  the  finish  work  from  the  lines  shown  or  indicated 
on  the  Plans  shall  exceed  the  proportion  of  one-half  inch 
in  100  feet  and  no  variations  from  correct  dimensions  shall 
exceed  one  quarter  inch,  except  only  on  concrete  which  will 
not  be  exposed,  such  as  the  backs  of  walls  and  concrete  be- 
low water  level*. 

6.  In  designing  centering*  a  settlement  of  %  inch  for 
each  30  feet  of  vertical  height  shall  be  allowed  for. 

Accuracy  of  Butt  Joints 

T.     Shimming  up  butt-joints  will  not  be  permitted.     Abut- 
ting ends  shall  be  sawn  so  as  to  bear  evenlv  without  shims 
over  the  whole  section,  (but  for  heavy  wedges  see  Clause  U). 
Timber  Joints  in  Main  Members 

8.  Butt-joints  or  bolted  joints  shall  be  used  for  centering 
m  all  main  members.  No  reliance  will  be  placed  in  spikes 
to  carry  calculated  stress. 

Moulds 

9.  Timber  moulds*  for  exposed  surfaces  shall  be  made  of 
matched  boards  of  uniform  width  for  each  part  of  the  work 
and  if  less  than  1#  inches  in  thickness  (after  dressing) 
tongue-and-grooved.  Unless  a  rough  surface  is  specified  (by 
bush-hammering  or  otherwise)  the  forms  shall  be  dressed 
and  after  erection  uneven  joints  shall  be  planed  flush. 

Timber  for  Moulds 

10.  Timber  moulds  for  exposed  surfaces  shall  be  made  of 
pine,   spruce   or   other   approved    timber,   but   other   timber 
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may  be  used  for  the  backs  of  walls  and  for  forms  other  than 

moulds.  \ 

Wedges  \ 

II.  Wedges  shall  be  made  of  straight  graVed  white  oak 

Lowering  of  Centres  x» 

12  Centering*  for  arches  and  beam  superstructures  shall 
be  designed  to  be  lowered  by  the  removal  of  heavy\wedges 
or  by  other  devices  to  avoid  raising  or  otherwise  damaging 
the  concrete  during  the  removal  of  the  centering.  V. 

Tamping  Sills 

13  If  mud  sills  are  used  under  centering,  after  the  forms 
for  superstructures  are  completed  and  the  reinforcing  is  in 
place  and  before  concrete  is  placed  the  mud-sills  shall  be 
tamped  with  an  approved  two-man  beetle  until  no  further 
settlement  takes  place.  If  an  extra  load  is  required  by  the 
Special  Specifications  or  is  shown  on  the  Plans*  it  shall  be 
evenly  distributed  over  the  superstructure  previous  to  tamp- 
ing. 

Soapy  Covering 

14.     The  moulds  shall  be  brushed  with  a  coat  of  approved 

soapy  water  or  approved  form  oil  before  concrete  is  placed 

in  them. 

Cleaning 

15  Moulds  shall  be  provided  with  doors  so  placed  as  to 
permit  of  the  moulds  being  thoroughly  swept  and  cleaned  as 
this   will    be    required    of    the    contractor    before    concrete    is 

poured.  <* 

Time   of  Removal 

lti.  Centering  shall  remain  in  place  at  least  one  month 
alter  the  concrete  lias  been  placed  except  for  slabs  under 
8  in.  in  thickness,  the  centering  for  which  shall  remain  in 
place  at  least  two  weeks,  and  forms  for  the  sides  of  columns, 
ties,  beams  and  side  forms  generally  shall  remain  in  place 
for  at  least  4  days,  except  for  walls  and  sides  of  separately 
moulded  small' parts  such  as  handrail  parts  which  shall  re- 
main in  place  for  at  least  3  days,  but  no  centering  or  other 
forms  shall  be  removed  without  the  approval  of  the  Engineer, 
and  then  at  the  Contractor's  risk. 

Old  Forms 

17.  Lumber  once  used  for  moulds  shall  be  cleaned,  and 
treated  as  mentioned  in  Clause  14,  before  being  used  again. 

Approval 
18     Forms  in  place  shall  be  approved*  before  concreting 
begins. 
Concrete  Joints* 

Cleaning  Surfaces 

III.  At  concrete  joints*  fresh  concrete  shall  be  placed 
only  on  clean  surfaces.  The  old  concrete  shall  be  scrubbed 
if  necessary  to  clean  it. 

Wetting  and  Cementing 

20.  At  horizontal  joints  immediately  before  fresh  con- 
crete shall  be  placed  the  entire  surface  to  be  covered  shall 
lie  sprinkled  with  dry  cement,  the  old  concrete  having  pre- 
viously been   saturated  with  water. 

Vertical  and  Oblique  Joints 

21.  At  vertical  concrete  joints,  after  the  removal  of  the 
bulkheads  at  least  one-third  of  the  surface  of  the  old  con- 
crete shall  picked  off  unless  at  least  one-half  of  one  per 
cent,  of  the  section  is  steel,  or  unless  approved  keys  or 
groves  have  been  allowed*. 

Joints  in  Beams 

22.  Horizontal  concrete  joints  will  not  be  allowed  in 
beams  and  slabs  not  between  beams  and  slabs;  joints  shall 
lie  vertical  and  midway  between  the  permanent   supports. 

The  above  applies  to  the  usual  case  where  beams 
and  slabs  are  horizontal.  Where  they  are  inclined  to  be 
horizontal  the  joints  shall  be  inclined  to  the  same  extent 
to  the  vertical  and  clause  22  shall  apply  as  in  vertical  con- 
crete joints. 

Radial  Joints 

23.  In  arch  abutments  and  arch  rings  or  ribs,  concrete 
joints  shall  be  in  planes  perpendicular  to  the  dead  line  of 
resultant  pressure.  In  arch  ribs  or  rings,  (in  other  words) 
the  bulkheads  shall  be  approximately  perpendicular  to  the 
soffit.  The  sections  between  bulkheads  in  concrete  ribs 
shall  be  concreted  in  the  order  indicated  by  numbers  on  the 
Plans.  If  not  thus  shown  on  the  Plans  in  arches  of  more 
than  80  ft.  clear  span  (measured  parallel  to  the  handrail) 
the  Contractor  shall  furnish  to  the  Engineer  for  approval  a 
diagram   showing  the   order  of  concreting  voussoir   sections 


and  in  arches  of  less  than  so  ft.  in  span  concreting  these 
sections  shall  begin  simultaneously  at  both  skewbacks,  and 
proceed   from  both   regularly  and  equally  to   the  crown. 

Joints  in  Walla 
24.     Any  concrete  joints  in  walls*  (except  arch  abutments) 
shall  be  horizontal  or  vertical,  or  both,  but  never  oblique  nor 
irregular. 

Joints  over  Columns 
2,">.     Concrete   joints    shall    always    be    made    between    the 
tops   of  walls   or   columns   and    the   beams   or    slabs   resting 
upon  them   (to  allow  for  shrinkage   in   setting). 

Top  Courses 

2(i.  Horizontal  joints  in  walls  (except  a-  referred  to  in 
the  preceding  clause)  will  not  be  allowed  within  6  in.  of  the 
top,  as  no  reliance  will  be  placed  in  thin  surface  courses 
laid  on  set  concrete. 

Joints  in  Handrails 

27.  No  vertical  joints  will  be  allowed  in  concrete  hand- 
rails except  expansion  joints  as   shown   on   the    Plans*. 

No  Joint  Marks  in  Face  Work 

28.  In  walls  or  columns  where  the  edge  ot  a  concrete 
joint  meets  an   exposed    surface    this   edge    shall    be   mad 

a  level  straight  line.  Directly  before  laying  Fresh  concrete 
the  Wires  or  bolt-  holding  the  mdtllds  together  just  above 
the  joint  shall  be  tightened.  Mortal  shall  be  laid  along  the 
corner  or  edge  of  the  exposed  surface  before  the  rest  of  the 
surface  is  covered  with  concrete  and  shall  be  tamped  and 
spaded  wth  a  trowel  into  the  coiner. 
Bulkheads 
."J.  All  concrete  joints  except  horizontal  joints  shall  be 
moulded  by  bulkheads,  except  for  the  lower  joints  in  arch 
abutments  if  the  obliquity  of  the  joint  is  slight  and  if  the 
concrete  i>  dry  enough  to  retain  the  proper  surface  in- 
inclination  without  bulkheads.  A  bulkhead  shall  cover  the 
entire  section  of  concrete;  or  if  it  does  not  extend  below 
the  lower  reinforcing  steel  so  that  the  concrete'  runs  out 
irregularly  under  it,  this  concrete  shall  be  chipped  off  before- 
taking  its  filial  -et  to  approximately  the  required  plane. 

Joints  Trusses 

30.  But  joints  in  the  lower  chord-,  of  concrete  trusses 
need  not  be  vertical  nor  regular  but  the  concrete  will  not  be 
allowed  to  run  out  to  thin  e<! 

Excuses 

31.  Rain,  the  approach  of  night,  or  any  other  cause  shall 
not  be  considered  a  valid  reason  for  making  a  concrete  joint 
at  any  other  place  or  in  any  other  wav  than  as  above  speci- 
fied. 


Why  Contractors  Fail 

By   Orin    P.    Bailey   in   A.G.C.    Bulletin 

WHAT  kind  of  a  man  is  the  average,  fairly  sU 
cessful  contractor?  Fifst,  he  is  a  busy  man- 
So  busy  in  fact  that  he  feels  he  has  no  time 
to  attend  contractors'  meetings  or  to  read 
trade  literature.  He  has  a  general  knowledge  of  a 
great  many  crafts  and  materials,  where  to  obtain 
skilled  labor,  how  to  employ  men  to  the  best  advant- 
age, where  to  obtain  materials  and  how  to  place  them  : 
he  knows  something  about  the  railroad  business,  such 
as  classifications,  tracing  shipments,  demurrage,  and 
collection  of  claims;  he  knows  how  to  have  his  books 
kept  and  something  about  cost  accounting ;  he  know.'i 
something  of  banking  and  how  to  borrow  money;  he 
knows  something  about  law  .  as  it  relates  especially  to 
contracts  and  to  liability  for  personal  injury  and  prop- 
erty damage;  he  knows  something  of  the  various  kinds 
of  insurance,  such  as  fire,  sprinkler,  public  liability, 
employers'  liability  and  contingent  liability. 

In  addition  he  usually  is  proficient  in  some  build- 
ing trade  or  has  an  engineering  education. 

He  is  interested  in  civic  matters,  gives  freely  of  his 
time  and  money  for  the  advancement  of  civic  enter- 
prises and  activities. 

He  deals  in  large  sums  of  money,  assumes  serious 
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obligations  and  risks,  is  harassed  by  damage  claims 
and  lias  little  time  for  vacations  or  recreation.  He 
dues  not  receive  proper  remuneration  for  his  efforts 
and  seldom  becomes  permanently  wealthy,  his  onlj 
reward  being  the  love  of  constructing  something  use- 
ful and  the  satisfaction  of  seeing  a  number  of  nice 
structures  substantially  built  as  a  monument  to  his 
life's  activities. 

Why  Contractors  Fail 

The  building  industry  is  the  second  largest  indus- 
try in  this  country  and  according  to  government  sta- 
tistics taken  from  income  tax  returns,  is  one  of  the 
most  hazardous  as  to  profits, 

Why  hazardous,  and  why  the  small  net  returns? 
Because  the  contractor  does  the  following  things: 

1.  Prepares  estimates  on  plans  and  specifications 
prepared  by  more  or  less  competent,  but  often  imprac- 
tical architects  or  engineers. 

2.  Bases  his  bid  on  this  estimate  in  bidding  against 
less  competent  estimators,  and  if  his  estimate  is  accur- 
ate and  complete  he  loses  the  job  to  the  man  who  for- 
got something  or  could  not  see  it  on  the  plan. 

3.  Uses  sub-bids  submitted  on  forms  prepared  by 
national  associations  of  sub-contractors,  containing 
limiting  clauses  which  makes  them  worthless  in  case 
of  a  "show-down." 

4.  Uses  the  net  price  on  cement  in  his  estimate,  as- 
suming that  all  sacks  will  be  returned  and  credit  for 
them  be  given  him,  and  that  no  defective  sacks  will 
be  shipped  him  by  the  manufacturer  and  credit  for 
them  refused  on  their  return.  (All  cement  sacks  die 
on  the  contractor's  hands,  as  cement  manufacturers 
will  not  receive  and  credit  them  unless  they  will  stand 
another  trip  out.) 

5.  After  bidding  as  low  as  he  dares,  he  allows  the 
architect  to  ask  a  few  of  the  lower  bidders  and  fre- 
quently all  of  the  bidders  to  "figure  a  few  changes" — 
an  old  game,  which  has  cut  the  fair  profit  out  of  many 
a  job,  and  is  still  being  worked  regularly.  (Perhaps 
you  don't  enter  these  cut-throat  competitions  but  the 
other  fellow  does;  and  you  lose  the  job,  the  other 
fellow  loses  money  and  the  owner  wins,  perhaps.) 

6.  Allows  materials  dealers  and  manufacturers  to 
epiote  as  low.  or  lower  prices  to  the  owner  than  they 
do  to  the  contractor,  and  to  sell  direct  to  the  owner 
when  they  see  fit. 

7.  Signs  a  contract  prepared  by  the  architect  for 
the  protection  of  the  interests  of  the  architect's  client, 
the  contract  usually  providing  that  the  interpretation 
of  the  plans  and  specifications  by  the  architect  shall  be 
final,  conclusive  and  binding  "on  both  parties." 
(Strange  to  say  such  decisions  usually  stick  the  con- 
tractor and  seldom  secure  payment  to  the  contractor 
for  the  architect's  mistakes.  I 

8.  Furnishes  a  surety  bond,  if  required,  paying  the 

bonding  company    \  '  ,  per  cent,   for  it  and   give-   them 

an  indemnifying  bond  for  their  protection.  The  bond 
is  freqUentlj  for  the  full  amount  of  the  contract  and 
remains  the' same  si/.e  after  nine-tenths  of  tin-  contract 
is  completed. 

0.  Signs  contracts  containing  a  clause  in  which  he 
agrees  to  employ  union  labor  exclusively  .  knowing  that 
union  labor  will  make  it  hot  for  him  as  SOOU  as  it  is 
known  that  his  contract  contains  such  a  clause.  (The 
man  who  sticks  his  head  in  the  lion's  mouth  is  wise 
compared  to  the  contractor  who  signs  such  a  contract, 
for  there  is  a  possibilitj  that  the  Ion  will  be  seized  wtih 
lockjaw  and  be  unable  to  bite.  | 

10.  Signs  contracts  with  sub-contractor-  on  blanks 
prepared  by  sub-contractors'  associations.      These  con- 


tract- are  prepared  to  protect  the  -ub-contractor  ex- 
clusively and  the  sub-contractor  refuses  to  do  busil 
unless  his  contract  is  signed.  Such  contract  forms 
usually  contain  clauses  in  which  the  contractor  agl 
to  do  just  the  opposite  to  what  be  has  agreed  to  in  his 
contract  with  the  owner.  They  contain  clauses  hang- 
ing the  war  tax  on  freight  on  the  contractor,  providing 
for  free  use  of  his  hoisting  equipment,  and  stipulating 
that  he  shall  do  all  repairing  .after  the  sub-contractor 
gets  through  wrecking  the  building. 

11.  burnishes  lumber  and  nails  for  the  plumber 
and  heating  contractor  to  use  freely,  (whoever  heard 
of  a  plumber  buying  any  nails?)  except  where  some 
plumbers'  associations  refuse  to  allow  their  members 
to  bid  to  a  general  contractor,  insisting  that  they  must 
bid  direct  to  the  owner  for  fear  the  contractor  might 
make  a  spare  dollar  to  repay  him  for  the  plumber's 
damage  and  thievery.  (The  general  contractor  should 
be  in  position  to  refuse  to  allow  a  plumber  on  the  job 
except  as  a  sub-contractor  and  thus  under  the  con- 
tractor's control.) 

12.  Allows,  sometimes,  the  architect  or  superin- 
tendent to  cut  his  monthly  estimate. 

13.  Allows  the  "party  of  the  second  part."  to  fail 
to  make  payment  to  him  of  the  full  amount  of  the  esti- 
mate due,  on  the  day  it  is  due,  frequently  allowing  it 
to  run  into  the  next  month. 

14.  Presents  his  final  bill  to  the  tender  mercies  of 
the  architect  who  proceeds  to  carve  it  as  he  sees  lit. 
'The  contractor  may  howl  a  little,  but  he  stands  for 
the  carving  for  his  10  or  15  per  cent,  hold-back  i-  up  as 
a  forfeit  and  he  needs  the  money,  i 

15.  After  a  basis  of  settlement  i-  agreed  on,  he 
takes  the  owner's  note-  in  final  settlement,  endorses  the 
notes,  and  deposits  them  in  the  bank  thus  cutting  down 
his  line  of  credit  or  his  working  capital  by  that  much. 

16.  Contributes  to  all  kind-  of  bu-iness  associ- 
ations, and  if  he  gets  in  trouble,  doe-  not  ask  their 
help,  being  too  proud  to  ask  for  help,  or  knowing  the 
association  would  be  too  busy  looking  after  the  in- 
terests of  organized  line-  of  business  to  look  after  his 
troubles. 

17.  After  the  job  i-  completed,  the  profit  i  if  any) 
is  so  small  that  lie  dislikes  to  spend  it  for  storage 
facilities  and  therefore  he  hauls  his  valuable  equip- 
ment to  the  yard  for  thieves  and  rust  to  operate  on 
until  he  needs  it  again. 

The  Prescription 
Then  what  does  the  Contractor  need? 

1.  Competition  on  projects  confined  to  legitiir 
C<  m tractors  on!\ . 

2.  A  code  of  ethics,  lived  up  to  by  all  competil 
and  covering  enough  territory  to  be  effective 

3.  Some  method  of  making  sure  that  all  his  com- 
petitors have  full  quantities  in  their  estimates,  for  a 
contractor  mav  make  a  complete  and  correct  estimate 
himself,  but  if  any  of  his  competitors  have  failed  to 
take  off  complete  quantities  of  material  he  is  handi- 
capped that  much  in  the  competition. 

4.  Proper,  fair  and  safe  contract-  with  owners  on 
forms  prepared  by  contractors. 

5.  Proper,  fair  and  safe  contracts  with  sub-con- 
tractors  on  form-  prepared  by  contract 

6.  A  method  of  requiring  manufacturers  and  ma- 
terial dealers  to  quote  preferential  prices  to  contract- 
ors, or  to  sell  only  through  contractors. 

7.  A  healthv  competition  in  materials. 

8.  A    plentiful    supply    of   competent    media: 
and  enough  apprentices  to  assure  a   future  supply  of 
mechanics. 
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Employment   Relations  in   the 
Construction  Industry 

The  A.  G.  G.  Code  Separates  the  Fundamental  Principles  From 

the  Details  of  Application  and  Embodies 

These  in  Two  Documents 


THE  Association  of  Canadian  Building  and  Con- 
struction Industries,  through  its  committee  on 
labor,  has  been  active  in  determining  a  code  of 
employment  relations  in  the  construction  indus- 
try and  bringing  together  the  employers  and  em- 
ployees on  a  more  substantial  basis.  The  activities 
of  this  committee  are  referred  to  in  the  report  of  the 
recent  Winnipeg  Construction  Conference,  published 
in  the  Contract  Record  of  January  26.  In  this  connec- 
tion it  is  interesting  to  note  the  efforts  of  the  Asso- 
ciated General  Contractors  of  America  along  this  line. 
At  the  annual  meeting  of  that  organization  at  New 
Orleans,  on  January  25-27,  the  committee  on  labor, 
headed  by  Mr.  L.  C.  Wason,  submitted  the  report 
which  was  approved  by  the  convention.  This  report 
comprised  a  constitution  of  industrial  relations,  sup- 
plemented by  a  statute  of  employment  relations  ap- 
plied to  the  construction  industry.  The  reason  for 
separating  the  report  in  this  manner  is  to  eliminate 
the  difficulty  that  has  often  been  caused  by  the  con- 
fusion of  fundamental  principles  with  the  details  of 
application.    The  two  documents  are  printed  herewith. 

Fundamental  Principles  of  Industrial  Employment 
Relations 

Preamble — Employment  relations  should  accord 
and  express  ideals  of  justice,  equality,  and  individual 
liberty.  The  terms  of  employment  should  conform  to 
the  essential  requirements  of  economic  law  and  should, 
through  intelligent  co-operation,  based  on  a  recogni- 
tion of  mutuality  of  interest,  conduce  to  high  produc- 
tive efficiency.  They  should  reflect  an  effort  to  realize 
ideals  of  individual  and  social  betterment. 

The  interest  of  the  public,  which  includes  every  in- 
dividual in  the  community,  is  paramount.  It  is  com- 
posed of  interdependent  interests  whose  just  balance 
necessitates  that  impartial  justice  be  accorded  to  every 
individual. 

There  is  a  mutuality  of  interest  among  employers, 
employees,  and  investors.  Their  interests  as  well  as 
the  public  interest  must  be  defined  and  protected  and 
to  this  end  public  opinion  must  be  kept  informed  and 
enlightened. 

The  first  step  toward  industrial  peace  will  be  a 
realization  of  the  interdependence  of  all  elements  re- 
lated to  industry  and  a  recognition  of  their  responsi- 
bility one  to  another. 

In  government  and  public  service  employment  the 
orderly  administration  of  government  must  be  as- 
sured, and  the  paramount  interest  of  the  public  pro- 
tected. 

Briefly  stated,  Justice  to  all  interests,  Co-operation 


lietween  employer  and  employee,  produces  Service  to 
the  public. 

Principles 

1 — Employment  Relation — Every  person  possesses 
the  right  to  engage  in  any  lawful  business  or  occupa- 
tion and  to  enter,  individually  or  collectively,  into  any 
lawful  contract  of  employment  either  as  employer  or 
as  employee. 

2 — The  Open  Shop — The  right  of  employer  and 
employee  to  enter  into  and  to  determine  the  conditions 
of  employment  relations  with  each  other  (without 
reference  to  the  affiliation  or  non-affiliation  of  either 
with  any  organization)  is  an  individual  right  of  free 
contract  possessed  by  each  of  the  parties. 

3 — Right  of  Association — All  men  possess  the  equal 
right  to  associate  voluntarily  for  the  accomplishment 
of  lawful  purposes  by  lawful  means.  The  association 
of  men  whether  of  employers,  employees,  or  others,  for 
collective  action  or  dealing,  confers  no  authority  over 
and  must  not  deny  any  right  of  those  who  do  not  de- 
sire to  act  or  deal  with  them. 

A — Responsibility  of  Combinations  —  The  public 
welfare,  the  protection  of  the  individual,  and  sound 
employment  relations  equally  require  all  associations 
or  combinations  be  subject  to  the  authority  of  the 
state.  As  the  public  interest  is  paramount,  full  pub- 
licity of  facts  of  industrial  relations  is  necessary. 

5 — Obligation  to  Secure  Production — To  develop, 
with  due  regard  for  the  health,  safety  and  well-being 
of  the  individual,  the  maximum  capacity  and  output 
required  of  industry  is  the  common  social  obligation 
of  all  engaged  therein. 

6 — Wages  and  Management — The  wage  of  labor 
must  be  drawn  from  the  product  of  industry  and  must 
therefore  be  earned  and  measured  by  its  contribution 
to  production.  All  employees  are  entitled  to  complete 
business  information  in  matters  affecting  the  terms  of 
their  employment;  and  frankness  is  essential.  In 
order  that  the  worker,  in  his  own  and  the  general  in- 
terest may  develop  his  full  productive  capacity,  it  is 
the  duty  of  management  to  assist  him  to  secure  regu- 
lar employment  suited  to  his  abilities,  to  furnish  him 
with  incentive  and  opportunity  for  self  improvement 
and  to  provide  proper- safeguards  for  his  health  and 
safety. 

7 — Hours  of  Labor — The  number  of  hours  in  the 
work  day  or  week  in  which  required  maximum  output, 
consistent  with  the  well-being  of  the  workers,  can  be 
maintained  in  a  given  industry  should  be  ascertained 
by  careful  study  and  never  should  be  exceeded  except 
in  case  of  emergency.  One  day  of  rest  in  seven,  or 
its  equivalent,  should  be  provided. 

8 — Adjustment    of    Employment    Relations — Ade- 
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quale  means  satisfactory  to  both  the  employer  and 
his  employees,  and  voluntarily  agreed  to  by  them, 
should  be  provided  for  mutual  discussion  and  adjust- 
ment of  employment  relations. 

9 — Community  of  Interest — The  greatest  measure 
of  reward  and  well-being  for  both  employer  and  em- 
ployee, and  the  full  social  value  of  their  service  to  the 
public  must  be  sought  in  the  successful  conduct  and 
full  development  of  the  industrial  establishment  in 
which  they  are  associated.  Intelligent  and  practical 
co-operation  based  upon  a  mutual  recognition  of  this 
community  of  interest  constitutes  the  true  basis  of 
sound  industrial  relations. 

10 — Government  Employment — The  state  is  sov- 
ereign, and  cannot  tolerate  a  divided  allegiance  on  the 
part  of  its  officers  and  servants.  While  the  right  of 
government  employees,  national,  state  or  municipal, 
to  be  heard  and  to  secure  consideration  and  just  treat- 
ment should  be  amply  safeguarded,  the  community 
welfare  demands  that  no  combination  shall  be  per- 
mitted to  prevent  or  impair  the  operation  of  govern- 
ment or  of  any  governmental  function. 

11 — Public  Service  Employment — In  public  service 
activities  the  public  interest  and  well-being  must  be 
the  paramount  and  controlling  consideration.  The 
power  of  regulation  and  protection  exercised  by  the 
State  over  the  corporation  should  properly  extend  to 
the  employees  in  so  far  as  may  be  necessary  to  assure 
the  adequate,  continuous,  and  unimpaired  operation  of 
public  utility  service. 

A  Statute  of  Employment  Relations  Applied  to  the 
Construction  Industry 

1.     Employment 

(1)  The  value  of  a  good  spirit  in  an  organization 
is  vital  to  successful  industry.  The  organization  may 
think  favorably  or  unfavorably  of  its  employers,  may 
work  with  enthusiasm  or  without  any,  depending  upon 
what  the  individual  thinks  of  his  employers  and  the 
work  they  are  doing.  Therefore,  there  must  be  frank- 
ness between  employer  and  employee,  perfect  freedom 
in  action  and  expression  of  thought,  to  maintain  mu- 
tual friendly  relations. 

(2)  When  hiring  an  employee,  a  complete  record 
of  his  experience  should  be  obtained.  He  should  be 
fully  informed  of  the  conditions  of  his  employment, 
wages,  hours,  location,  living  conditions,  dangers,  etc., 
and  the  methods  of  his  employer  and  what  he  expects 
of  his  employee.  That  is,  there  should  be  frankness, 
mutual  confidence,  and  respect  on  both  sides  from  the 
start.  Continuous  efforts  must  be  made  to  advance 
and  increase  these  mutual  relations  in  order  to  pre- 
vent or  adjust  misunderstandings  as  soon  as  they  are 
discovered. 

(3)  The  fact  is  recognized  that  in  many  locations 
and  establishments  the  basic  eight-hour  day,  or  a 
weekly  equivalent,  has  been  adopted  as  the  usual 
standard.  As  the  number  of  hours  properly  constitut- 
ing a  day's  work  varies  in  some  locations  and  classes 
of  construction  work,  it  is  recommended  that  changes 
from  the  usual  standard  be  so  made  a-  not  to  disrupt 
or  disorganize  the  rest  of  the  industry. 

(4)  Overtime  work  should  be  discouraged.  Where 
the  nature  of  the  work  is  such  as  to  require  employees 
to  work  beyond  the  established  hours,  they  should  re- 
ceive an  extra  rate  of  compensation  for  such  overtime. 

(5)  Continuity  of  employment  is  desirable  and 
should  be  maintained  as  far  as  possible. 

(6)  Apprentices  should  not  be  limited  in  number 


in  any  trade.     If  equitable  rules  as  to  the  period  of 
service  and  the  degree  of  skill  required  of  appro;- 
are  made  by  the  various  trades,  the  law  of  supply  and 
demand  will  regulate  the  number. 

(7)  Discrimination  against  the  use  of  apprentices 
by  organized  labor  must  not  be  permitted.  Employers 
in  large  communities  should  encourage  the  establish- 
ment of  public  trade  schools  and  the  attendance  of  the 
youth  at  them. 

2.     Working  Conditions 

(1)  The  public  interest  and  the  comfort  and 
health  of  individual  employees  demand  that  every  ef- 
fort should  be  made  to  perfect  the  conditions  of  em- 
ployment, with  special  reference  to  sanitary  condi- 
tions, heat,  light,  ventilation ;  safeguarding  the  health 
of  workers  and  providing  protection  against,  and  treat- 
ment in  cases  of  accidents ;  suitable  rest  periods  where 
necessary;  and  due  warning  to  the  worker  if  he  is 
undertaking  to  perform  a  hazardous  operation. 

(2)  Provide  safety  devices  and  guards  against  ac- 
cident and  disease.  Mechanical  plants,  stagings,  ways 
and  works  should  be  inspected  daily.  Where  tempor- 
ary camps  are  used,  provide  proper  inspection  for  sani- 
tation, food  supply,  water,  and  the  welfare  of  the  men. 

(3)  Employees  should  be  safeguarded  against  un- 
just treatment  or  arbitrary  discharge  by  their  fore- 
men or  immediate  superiors.  In  justice  to  employees, 
adequate  advance  notice  should  be  given,  whenever 
possible,  to  those  who  must  necessarily  be  laid  off. 
Likewise,  an  employee  should  give  reasonable  notice 
to  his  employer  of  his  intention  to  leave  the  service. 

(4)  The  temperament  of  the  gang  boss  or  foreman 
in  direct  contact  with  the  hand  workers  is  most  im- 
portant. He  must  be  fair  and  give  his  men  a  square 
deal. 

(5)  Establish  by  conference  between  the  parties 
what  facts  concerning  the  oompany's  and  men's  ac- 
tivities should  be  common  knowledge  to  both,  and 
provide  for  giving  these  facts  fullest  publicity. 

(6)  All  states  should  enact  compulsory  work- 
men's compensation  insurance  laws  that  are  just  both 
to  the  employer  and  employed. 

3.     Production 

(1)  Public  interest  requires  increasing  output  per 
man  as  a  prime  factor  in  reducing  construction  costs. 

(2)  Employees  should  not,  therefore,  intentionally 
restrict  individual  output  to  create  an  artificial  scarcity 
of  labor  as  a  means  of  increasing  wages  or  continuity 
of  employment,  or  of  equalizing  the  productivity  and 
waives  of  workers  having  different  degrees  of  skill  and 
ability.  Employers  should  also  co-operate  with  the 
employer  in  the  adoption  of  new  and  improved  ma- 
chinery and  methods  with  a  view  to  increasing 
efficiency,  thereby  lowering  the  cost  of  construction. 

(3)  The  value  of  industrial  training  as  a  means" 
of  increasing  production  is  recognized.  Such  training 
should  be  encouraged  by  employers  and  employees. 

(4)  The  reduction  in  working  hours  below  the 
economic  limit  in  order  to  secure  greater  leisure  for 
the  individual  should  be  made  only  with  full  under- 
standing and  acceptance  of  the  fact  that  it  involves 
a  commensurate  loss  in  the  earning  power  of  the 
workers,  a  limitation  and  a  shortage  of  the  output 
of  the  industry,  and  an  increase  in  the  cost  of  con- 
struction, with  all  the  necessary  effect  of  these  things 
upon  the  interests  of  the  community  and  the  nation. 

(51  As  an  incentive  to  greater  production,  make 
provision   for   increasing    compensation   whereby   men 
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of  extra  skill  and  knowledge  may  add  to  their  regular 
wage. 

(6)  Make  some  expression  of  appreciation,  by 
word  or  letter,  as  reward  for  duty  well  done. 

(7)  Make  an  incentive  to  extra  effort  for  produc- 
tion by  promotion  where  possible  for  those  who  prove 
worthy. 

4.     Right  of  Association 

(1)  The  association  in  groups  of  employees  not 
afrihaced  with  an  organization  of  non-employees  should 
i  e  encouraged.  ,  The  right  of  employees  to  organize 
into  trade  unions  is  recognized. 

(2)  Employees  should  not  require  of  their  em- 
ployer that  employment  be  conditioned  on  membership 
or  non-membership  in  a  trades  or  labor  union.  Em- 
ployees should  not  coerce  fellow  employees  to  join,  or 
refrain  from  joining,  a  trades  or  labor  union. 

(3)  Freedom  of  contract  of  employment  must 
never  be  impaired.  However,  employers  should  not  so 
exercise  this  right  as  to  discriminate  in  the  employ- 
ment or  discharge  of  employees  on  the  ground  that 
they  are,  or  are  not,  members  of  a  trades  or  labor 
union. 

(4)  Means  should  be  devised  to  create  public  sen- 
timent in  favor  of  these  principles  and  to  keep  the 
community  informed  of  all  action  at  variance  to  them. 

(5)  Capital,  employers  and  employees  should  be 
subject  to  law  and  its  processes  with  equal  facility. 
Special  legislation  which  may  benefit  either  to  tlie 
possible  injury  of  the  other,  or  to  the  possible  injury 
of  the  consumer,  is  detrimental — and  a  consequent 
menace  to  the  community. 

5.     Adjustment  of  Disputes 

(1)  Adequate  means^  satisfactory  to  both  em- 
ployer and  employee,  and  voluntarily  agreed  to  by 
them,  should  be  provided  for  mutual  discussion  and 
adjustment  of  employment  relations. 

(2)  Where  the  channel  of  communication  existing 
between  an  employer  and  the  individual  employee  does 
not  offer  employees  suitable  means  of  negotiation  with 
their  employer,  the  employer  should  seek  to  establish 
mutually  satisfactory  means.  For  this  purpose  repre- 
sentative negotiation  is  advocated. 

(3)  Representative  negotiation  is  defined  as  that 
form  of  collective  bargaining  which  provides  for  ne- 
gotiation between  an  employer  and  duly  accredited 
representatives  of  his  employees,  regarding  hours, 
wages,  and  all  other  matters  properly  affecting  their 
relationship.  Employees'  representatives  should  be 
duly  accredited,  should  be  chosen  by  the  employees, 
from  among  their  own  number  unless  otherwise  agreed 
by  employer  and  employees,  and  be  empowered  by 
the  employees  to  negotiate  for  them.  Such  negoti- 
ation should  be  under  control  of  the  parties  immedi- 
ately concerned  and  should  thev  fail  to  reach  an 
agreement  the  employer  and  the  group  of  employees' 
representatives  should  each  have  the  option  of  choos- 
ing, without  restriction  by  the  other  party,  a  reputable 
and  competent  advisor  or  advocate  to  meet  with  them 
in  the  continued  negotiations.  Representatives  of 
employees,  selected  by  and  from  among  their  own 
number,  should  be  assured  by  their  employer  that  no 
discrimination  will  be  made  against  them' because  of 
anything  said  or  done  in  their  representative  capacity. 

(4)  As  it  is  often  impractical,  owing  to  the  nature 
of  the  industry,  for  a  single  employer  to  reach  a  final 
conclusion  with  his  own  employees,  a  group  of  em- 
ployers should  negotiate  with  a  group  of  employee" 


Such  group  negotiations  should  be  conducted  a-  far 
as  possible  in  accordance  with  the  plan  of  represen- 
tative negotiations  above  outlined. 

(5)  Nothing  herein  is  intended  to  abrogate  the 
right  of  an  individual  employee  to  negotiate  directly 
r.\  ith  his  employer. 

(6)  Employers  and  employees  should  uphold  in 
their  integrity  all  arbitration  awards  or  agreements 
entered  into  between  them. 

(7)  \\  hile  the  employer  and  employee  may  reach 
a  settlement  of  their  individual  relations  without  re- 
ference to  outside  aid.  this  solution  may  affect  the  rest 
of  the  industry,  locally,  as  well  as  the'  interest  of  the 
public,  which  is  paramount  Therefore,  the  public's 
representative  ought  to  have  a  right  of  review  of  a 
settlement  to  ensure  that  its  interests  are  protected. 
The  interest  of  the  public  in  reviewing  adjustments 
of  industrial  relations  can  be  well  performed  by  the 
establishment  of  industrial  courts. 

(8)  There  must  be  no  coercion  by  either  party 
toward  the  other.  Public  sentiment  should  support  all 
public  officials  in  enforcing  the  laws  in  respect  to  these 
practices. 

(9)  The  fact  should  be  recognized  that  both  em- 
ployer and  employee  are  servants  of  the  public,  that 
every  disagreement  adds  to  the  cost  of  living  and  that 
the  final  judge  in  all  disputes  should  be  the  public. 
The  public  should  give  expression  to  its  views  through 
a  board  of  advisors  whose  decision  should  be  recog- 
nized by  both  parties  as  final.  Disputes,  ill-feeling, 
and  discord  invariably  fade,  once  the  facts  are  aired 
and  given  to  the  public. 


New  Books 

"Concrete  Houses— How  They  Were  Built,"  by  Harvey 
Whipple,  editor  of  "Concrete."  This  interesting  volume  is 
a  splendid  treatise  on  concrete  houses.  Jt  is  not  a  theoreti- 
cal text,  but  a  collection  of  practical  articles  descriptive  of 
houses  or  housing  projects  that  have  been  erected  in  various 
parts  of  the  world,  the  contents  of  the  book  being  largely 
reprinted,  with  revisions,  from  the  pages  of  the  magazine 
"Concrete."  The  book  is  a  splendid  plea  for  the  use  of 
good  concrete  and  the  illustrations  and  descriptions  con- 
tained therein  are  indicative  of  the  permanence  and  fire- 
proofness,  but  withal,  the  versatility  of  a  material  that  is 
perhaps  not  always  associated  with  the  construction  of 
houses.  Some  very  fine  examples  of  satisfactory  concrete 
residence  work  are  shown  and  the  methods  of  construction 
fully  described.  The  215  pages  of  text  contain  64  articles 
covering  a  wide  field.  The  book  is  published  by  the  Con- 
crete-Cement Age  Publishing  Company,  Detroit;  size,  sy2 
in.  x  liy2   in.;  stiff  board   covers;   fully  illustrated. 


"Hand  Book  of  Building  Construction,"  by  George  A. 
Hool,  consulting  engineer,  professor  of  structural  engineer- 
ing, University  of  Wisconsin,  and  Nathan  C.  Johnson,  con- 
sulting engineer,  assisted  by  a  staff  of  46  specialists.  This 
is  a  very  complete  and  thorough  reference  'work  in  two 
volumes,  prepared  to  provide  the  architect,  engineer  and 
builder  with  data  covering  thoroughly  the  design  and  con- 
struction of  the  principal  kinds  and  types  of  modern  build- 
ings, with  their  mechanical  and  electrical  equipment.  Every 
detail  of  practical  construction  is  considered  and  the  ma- 
terial is  arranged  in  a  way  that  will  make  it  readily  acces- 
sible and  understandable  by  the  reader.  The  principles  of 
design,  as  explained  in  the  text,  are  clearly  illustrated  by 
practical  examples  and  illustrative  problems.  In  the  chap- 
ters on  construction  methods,  the  recognized  shop  and 
field    methods    are    thoroughly    explained    and    descriptions 
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Canada's  Contractors  -Gaspard  Archambault 


In  those  far-reaching  constructional  circles  which 
radiate  from  the  commercial  metropolis  of  the  Do- 
minion, Montreal,  there  is  an  element  of  wide  influence 
and  ever-growing  importance  which  conducts  its  busi- 
ness in  "both  languages."  We  refer,  of  course,  to  the 
French-Canadian  element,  one  of  the  big  factors  in  the 
business  world  of  Eastern  Canada. 

This  introductory  observation  is  inspired  by  the 
subject  of  our  sketch  this  week,  Mr.  Gaspard  Arch- 
ambault, B.Sc,  of  the  firm  of  Archambault-Leclair, 
Limited,  engineering-contractors,  or,  as  they  have  it  in 
the  sister  tongue,  ingenieurs-constructeurs. 

Mr.  Archambault  was  born  in  Montreal  in  1887. 
After  taking  an  Arts  course  at  Loyola  College  he  en- 
tered upon  his  engineering  studies  at  the  Ecole  Poly- 
technique  de  Montreal,  from  which  he  graduated  with 
the  degree  of  Bachelor  of  Applied  Science.  His  first 
appointment  on  construction  work  was  with  the  Moyer 
Engineering  Company  of  Brooklyn.  Later  he  became 
identified  with  the  Montreal  contract  department  of 
The  Dominion  Bridge  Company.  In  1913  he  formed 
a  partnership  in  engineering  and  contracting  with 
Georges  Conway,  who  sustained  fatal  injuries  three 
years  afterwards  in  an  accident  which  occurred  during 
the  supervision  of  some  work. 

With  Mr.  J.  A.  Durocher  in  1916,  Mr.  Archambault 
built  the  St.  Eusebe  school  for  the  Montreal  Catholic 
School  Commission.  The  following  year  he  formed  a 
partnership  with  Mr.  J.  A.  A.  Leclair,  which  led  to 
the  incorporation  last  year  of  the  present  firm  of  Arch- 
ambault-Leclair,  Limited. 

Mr.  Archambault's  firm  have  an  important  and  ex- 
tensive list  of  constructional  operations  to  their  credit. 
The  contracts  they  have  carried  out  include  many  busi- 
ness and  public  buildings  at  both  Montreal  and  pro- 
vincial points.  They  are  now  building  a  large  school 
at  Ville  Emard  known  as  the  Dollard  des  Ormeaux 
School. 

The  following  contracts  have  been  completed  this 
year:     Bannantyne  School,  Verdun,  P.Q.;  Beique  Gar- 


age, Montreal;  Dominion  Textile  Co.,  Ltd.,  (alter- 
ations); Bank  of  Hochelaga,  Three  Rivers,  P.Q.;  Regal 
Kitchen,  Montreal;  Toronto  Paper  Mfg.  Co.,  Corn- 
wall, Ont.,  (filter  plant). 

Like  many  other  constructional  men,  Mr.  Archam- 
bault has  a  specialty;  his  is  reinforced  concrete  work. 


Mr.    Gaspard   Archambault 

In  this  he  has  been  particularly  successful  in  pushing 
through  difficult  and  important  undertakings  during  the 
winter.  Mr.  Archambault  will  tell  you  that  as  a  gen- 
eral contractor  he  believes  in  sub-letting  as  little  work 
as  possible.  The  Archambault-Leclair  firm  themselves 
do  all  their  own  masonry,  carpentry,  plastering,  paint- 
ing, and  glazing.  They  subscribe  to  the  belief  that  in 
the  supervision  of  every  possible  detail  by  the  general 
contractor  lies  the  secret  of  establishing  and  maintain- 
ing satisfactory  relations  with  the  client. 


given  of  the  various  items  of  contracting  plant  used  in  the 
erection  of  buildings.  That  the  book  is  thoroughly  modern 
is  evidenced  by  the  inclusion  within  its  scope  of  equipment 
that  has  come  into  common  use  only  within  the  last  few 
years.  The  wide  range  and  completeness  of  the  text  may 
best  be  shown  by  the  following  summary  of  the  contents. 
I 'art  One — Design  and  Construction — I.  Elements  of  Struc- 
tural Theory.  II.  Designing  and  Detailing  of  Structural 
Members  and  Connections.  III.  Structural  Data.  IV.  Gen- 
eral Designing  Data.  V.  Construction  Methods.  VI.  Con- 
struction Equipment.  VII.  Building  Materials.  Part  Two — 
Estimating  and  Contracting — I,  Estimating  Steel  Buildings, 
II-  Estimating  Concrete  Buildings.  III.  Architectural  Prac- 
tice. IV.  Contracts.  V.  Specifications.  Part  Three — Me- 
chanical and  Electrical  Equipment — I.  Heating,  Ventilation 
and  Power,  II.  Water  Supply  Data  and  F.quipnient.  III. 
Sewage  Disposal.  IV.  Waterless  Toilet  Conveniences.  Y. 
Plumbing  and  Drainage.  VI.  Electrical  Equipment.  VII. 
Electric  Lighting  and  Illumination.  VIII.  Gas  Lighting. 
IX.  Gas  Fitting,  X  Elevators.  XI.  Mechanical  Refriger- 
ation.    XII.  Communicating  Systems.     XIII.  Lighting   Pro- 


tection. XIV.  Vacuum  Cleaning  Kquipment.  Contains  U74 
page*;  6  x  !i.  flexible  covers,  fully  illustrated,  published  by 
McGraw-Hill   Book  West  39th  St..  Now  York 


Cement  Discussed  at  Ottawa  Branch 

E.I.G.  Meeting 
The  Ottawa  branch  of  the  Engineering  Institute 
of  Canada  and  the  Ottawa  branch  of  the  Society  of 
Chemical  Industry  held  a  joint  meeting  on  February 
10th.  addressed  by  E.  Yicns.  B.Sc.,  Director  of  the 
Testing  Laboratory,  Public  Works  Department  on 
tlie  growth  of  the  cement  industry,  and  also  by  Cap- 
tain K.  M.  Dawson,  M.C.K..  of  Super  Cements!  (Am- 
erica)   Limited,  on   recent  researches  in  cement. 


Lecture   on  "Ship   Propulsion" 

The  Ottawa  branch  of  the  Pngineerinsr  Institute 
of  Canada  will  hold  a  meeting  on  February  17.  to  hear 
an  illustrated  paper  by  Engineer  Commander  T  C 
Phillips.  R.C.X..  on  "Ship  Propulsion." 
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Mainly  Constructional 

East  and  West — From  Coast 


The  firm  of  S.  E.  Dinsmore  Company,  of  Windsor,  Out., 
has  been  awarded  the  contract  for  the  construction  of  a 
new  school  in  that  city.     The  contract  price  is  $361,225. 

The  fire  loss  in  Canada  during  1920  was  approximately 
$27,400,000,  equal  to  about  $3.42  per  capita  on  an  8,000,000 
population,  or  $17.10  per  family,  according  to  figures  made 
public  recently. 

A  recent  estimate  places  the  cost  of  track  elevation  at 
the  new  Union  Station,  Toronto,  at  $34,000,000,  two-thirds 
of  which  will  be  contributed  by  the  Canadian  Pacific  and 
the  Grand  Trunk  railways. 

The  Board  of  Education  at  Niagara  Falls,  Ont.,  has 
announced  that  no  construction  work  will  be  undertaken 
this  year  unless  labor  costs  are  substantially  reduced  to 
correspond  with  the  drop  in  materials. 

Trade  reciprocity  with  Canada  was  urged  in  resolutions 
adopted  at  the  closing  session  of  the  joint  convention  of 
the  National  Brick  Manufacturers'  Association  and  the 
Common  Brick  Manufacturers'  Association,  held  recently  at 
New  York. 

A  recent  announcement  states  that  the  branch  of  the 
Provincial  Public  Works  Department  located  at  Windsor, 
Ont.,  will  shortly  be  moved  to  London.  London  has  been 
the  headquarters  of  this  branch  until  three  years  ago,  when 
it  was  moved  to  Windsor. 

The  total  expenditure  incurred  by  the  Department  of 
Public  Works  of  Canada,  during  the  fiscal  year  1919-20,  ac- 
cording to  the  annual  report  of  the  department  published 
recently,  was  $20,455,459.  Of  this  sum,  $4,337,127  was 
charged  to  war  appropriation. 

Practically  all  the  exterior  work  has  been  completed 
on  the  King  Edward  Hotel  at  Toronto,  the  contractors  being 
now  engaged  in  the  laying  of  the  roof.  Fine  weather  has 
been  largely  instrumental  in  the  speedy  carrying  out  of  the 
work.  It  is  only  about  four  months  since  a  start  was  made 
on  the  frame  work. 

City  officials  at  London,  Ont.,  have  adopted  a  scheme  of 
employment  to  provide  work  for  all  unemployed  common 
labor  in  the  city.  The  men  will  work  on  three-day^  shifts, 
which  will  give  them  three  days  in  every  nine  at  the  present 
time,  and  three  days  work  in  every  six  when  several  im- 
provement jobs  open  up  a  little  later  on. 

A  new  firm  to  be  known  as  the  McLaughlin  Sales  Com- 
pany has  opened  temporary  offices  in  the  Builders'  Ex- 
change, at  Windsor,  Ont.  The  firm  will  handle  various  small 
builders'  supplies,  specializing  in  Canadian  roofing  products. 
Mr.  Geo.  McLaughlin,  formerly  of  the  Canadian  Roofing 
Manufacturing  Co.,  is  the  head  of  the  new  concern. 

At  a  recent  meeting  of  the  council  and  Board  of  Trade 
at  Campbellton,  N.B.,  it  was  decided  to  appoint  a  delega- 
tion to  interview  the  provincial  Minister  of  Public  Works  in 
reference  to  a  grant  for  the  proposed  new  bridge  at  Cross 
Point.  It  is  expected  the  Quebec  Government,  at  the 
present  session,  will  set  aside  $75,000.  their  share  towards 
this  project. 

The  sum  of  ;$500,000  will  be  spent  on  road  construction 
and  maintenance  in  York  County,  Ont.,  this  year.  The 
county  council  recently  passed  a  by-law  for  the  county's 
share   of   this    expenditure,   which    is    $175,000   for    new   con- 


struction and  $io,(i()(i  for  maintenance.  Toronto  will  sub- 
scribe a  like  sum  and  the  balance  will  come  from  the  Pro- 
vincial Government. 

There  is  a  proposal  to  establish  a  garden  village  at 
Ancaster,  Ont.,  for  the  married  incurable  war  veterans  now 
taking  treatment  at  the  Mountain  Hospital,  Hamilton.  The 
scheme  involves  the  erection  of  GO  or  70  houses,  a  factory 
for  the  manufacture  of  toys,  a  school,  community  hall  and 
other  institutions.  The  project  is  being  promoted  by  several 
prominent  veterans.  The  government  will  be  asked  for 
$990,000  of  the  -.iHii  set  aside  for  housing  purposes  to  finance 
the  scheme. 


Personal 


Mr.  R.  Home  Smith,  of  the  Toronto  Harbor  Commis- 
sion, has  returned  from  his  business  trip  to  Mexico. 

Mr.   P.  L.  Davis,  architect  and  engineer,  of  Toronto,  has 

id  an  new  office  at  room  34,  70  Lombard  St.  E.,  Toronto. 

Mr.  A.  E.  K.  Bunnell,  engineer  of  the  Toronto  Civic 
Guild,  addressed  the  Chamber  of  Commerce  of  Stratford, 
<  »nt..  at  a  luncheon  held  recently,  on  the  topic,  "Town 
I  '  homing. " 

Aid.  J.  rhinnemore,  of  Toronto,  was  elected  president 
of  the  International  Association  of  Master  Painters  and 
Decorators,  at  the  recent  annual  convention  held  at  Louis- 
ville, Ky.  Kansas  City,  Mo.,  will  be  the  seat  of  next  year's 
convention. 

Mr.  Norman  J.  Goebes  has  been  appointed  water  works 
engineer  of  the  Board  of  Water  Commissioners,  of  Oshawa, 
Ont.,  succeeding  Mr.  W.  G.  Worden,  who  resigned  recently 
to  take  a  position  with  a  large  Toronto  engineering  firm. 
Mr.  Goebes  has  been  connected  with  the  town  engineering 
department  for  some  time  past. 

Mr.  E.  L.  Miles  has  recently  been  appointed  county 
road  superintendent  of  Victoria,  Ontario,  with  headquarters 
at  Lindsay.  He  is  the  first  qualified  engineer  '  to  receive 
an  appointment  under  the  Highway  Improvement  Act  as 
amended  in  11(20.  Mr.  Miles  is  a  member  of  the  Engineering 
Institute  of  Canada  and  has  previously  been  acting  as  as- 
sistant chief  engineer  to  the  Toronto  &  York  Roads  Com- 
mission,  with   headquarters   in    Toronto. 


Obituary 
Mr.   James    Bowley,    building   contractor,    died    at    Strat- 
ford.   Ont.,   recently. 

Mr.  Win.  H.  Payne,  engineer,  employed  with  the  firm 
of  Wells  &  Gray  Contracting  Company,  died  at  Windsor 
recently  from  what  the  physicians  say  was  an  attack  of 
sleeping  sickness.  Mr.  Payne  had  lived  in  Windsor  for  the 
past  nine  years.     He  was  47  years  of  age. 

Mr.  Miles  O'Reilly  Duff  died  recently  at  his  home  in 
Hamilton,  Ont.,  following  an  illness  of  about  a  year.  Mr. 
Duff  was  a  graduate  in  science  of  the  University  of  Toronto 
and  a  member  of  the  Engineering  Institute  of  Canada.  Pre- 
vious to  his  illness  he  had  been  associated  with  the  Do- 
minion Bridge  Company  of  Toronto  and  Montreal,  and  the 
Hamilton   Bridge   Works  Company,  of  Hamilton. 


Trade  Incorporations 

Brockville  Granite  Quarries,  Limited,  capital  of  $200,000, 
head  office,  Winnipeg.  Man.,  to  carry  on  the  business  of 
quarrying  and  mining  stone,  rock,  etc. 
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The  Provincial  Builders'  and  Supply 
Association  of  Ontario 


Tl  I  E  members  of  the  trade  who  gathered  at  Strat- 
ford [or  the  convention  of  the  Builders'  &  Sup- 
ply Association.  Feb.  15-16-17,  spent  a  very 
enjoyable  and  profitable  time.  The  Stratford 
men  left  nothing  undone  for  the  entertainment  of  their 
fellow-contractors,  and  showed  them  the  nio-t  cordial 
hospitality.  However,  there  were  maty  more  import 
ant  matters  attended  to  than  banquetting  or  seeing 
the  sights  of  Stratford.  The  business  sessions  wet- 
full  of  interest  and  educational  value,  and  the  various 
problems  which  are  uppermost  in  the  minds  of  men 

of  tile  building  industry   were  dealt   with   in  addresses 

and   in   the   general    discus-ions   in   a    way    which    was 
helpful   to  all, 

The  labor  problem  of  course  received  its  share  of 
attention.      While   husiness   i-   not    very   active   at    the 


moment  in  many  districts,  the  general  feeling  seemed 
to  he  against  any  attempt  to  join  issue  with  lahor  on' 
the  matter  of  wages  and  force  a  general  reduction.  L 
was  felt,  however,  that  the  time  was  opportune  to 
demand  reasonable  agreements  from  the  men  which 
would  give  the  employers  the  control  over  their  own 
business  that  they  ought  to  have.  The  ass'  ciation 
supports  the  principles  of  the  "optional  form  of  em- 
ployment," which  allows  the  employer  to  take  his 
choice  of  an  open  or  closed  shop,  and  it  was  recom- 
mended that  all  exchanges  should  endeavor,  at  least, 
to  insert  clauses  in  agreements  providing  against  sym- 
pathetic strike-. 

The  association  is  al-o  in  favor  of  the  formation  of 
an  Accident  Preventive  Association  under  the  Work- 
men's Compensation  Hoard.  It  wa-  pointed  out  that 
the  accident  cost  this  year  had  exceeded  the  receipts 
from  the  assessments,  and  while  there  was  a  consider- 
able surplus  from  previous  years  to  cover  deficit-,  i'. 
was  feared  that  if  something  were  not  done  in  the  way 
of  educational  work  they  would  continue  to  run  1 
hind,  eventually  necessitating  an  increase  in  the  as 
sessment.  Therefore,  while  the  vote  taken  by  the 
Workmen's  Compensation  l'>oard  last  vear  was  un- 
favorable to  the  formation  of  this  Accident  Preventive 
Association,  it  was  decided  to  request  that  another 
vote  he  taken  this  year. 

A  number  of  other  resolutions  were  passed,  which 
any  member  of  the  building  industry  will  do  well  to 
peruse  carefull>.  together  with  the  discussion  dealing 
with  them. 

The  new  executive  is  planning  already  to  get  out 
some  propaganda  with  the  object  of  increasing  mem- 
bership in  the  association  and  of  furthering  the  in- 
terests of  the  building  industry  generally.  The  presi- 
dent-elect. Mr.  X.  E.  Gibb,  state-  his  wiffingnes 
visit  any  town  or  city  in  the  province  where  help  is 
needed  in  the  work  of  organizing  the  construction  In- 
dustrie-. 


New  Ideas  to  Modify  Concrete  Road 
Building  Practice 

ELSEWHERE    in    this    issue    will    be    found   an 
article  on  the  use  of  concrete  ,\\  highway  work. 
According   to   experiment-   made   by    Profcs 
Abrams,  of  the  Lewis  lu-titute  ot  Chicago,  it 
will    be   necessary    in    the    near    future    to    modify    the 
present  specifications  with  regard  to  concrete,  at  least 
when  this  material  is  employed  in   mad  building. 

According  to  results  obtained  from  numerous  ex- 
periments, tlie  quantity  of  water  required  in  the  mix- 
ing of  cement  concrete  is  a  question  of  the  very  first 
importance.  We  are  accustomed  to  handling  con- 
crete ir.  a  very  wet  condition,  usually  because  it  Hows 
better  in  this  state.  I'rofes-or  Abrams  tells  us  that 
there  should  be  just  enough  water  to  make  the  mix- 
ture workable,  and  such  a  quantity  of  water  is  more 
than  sufficient  to  hydrate  the  portland  cement.  It  has 
been  found  that  the  addition  of  10  to  15  per  cent,  more 
water  than  is  necessary  for  the  best  results,  reduces 
the  Strength  of  concrete  about  50  per  cent. 

This  means  that  more  attention  will  have  to  be 
paid  to  the  amount  of  water  employed  in  the  mixing. 
It  may  be  that  because  water  is  cheap,  its  use  is  not 
carefully  watched,  but  sooner  or  later  it  will  be  n 
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Mr.  C.  J.  Desbaillets,  who  is  engineer  in  charge  of 
the  Montreal  Water  Board,  has  devoted  his  time  since 
coming  to  Canada  chiefly  to  hydraulic  and  electrical 
enterprises,  although  he  has  done  some  work  of  a  gen- 
eral engineering  character,  chiefly  in  connection  with 
paper  mill  projects.  He  is  a  native  of  Geneva,  Switzer- 
land, where  he  was  born  in  1884,  graduating  as  electri- 
cal and  mechanical  engineer .  from  the  University  of 
West  Switzerland  in  Bienne.  He  was  also  a  student 
at  the  Ecole  d'Ingenieurs,  of  Lauzanne,  Switzerland.  In 
1904  he  came  to  Canada  and  has  since  taken  out  Can- 
adian citizenship  papers.  For  five  years,  from  1904  to 
1908,  he  was  engaged  as  designing  engineer  with  the 
Shawinigan  Water  and  Power  Company,  designing 
hydro-electric  stations,  power  houses,  sub-stations, 
transmission  lines,  etc,  For  a  year  he  was  connected 
with  the  Structural  Steel  Company  on  bridge  work,  and 
from  1909  to  1911,  he  was  in  full  charge  of  the  design 
and  construction  of  the  new  mills  of  the  Canada  Paper 
Company  at  Windsor  Mill,  P.Q.,  as  well  as  of  the  elec- 
trification of  three  other  mills.  From  1911  to  1917, 
Mr.  Desbaillets,  as  district  engineer  for  the  Canadian 
Westinghouse  Company,  had  full  charge  of  the  con- 
struction and  erection  of  electrical  apparatus  for  the 
largest  hydro-electric  developments  in  the  province  of 
Quebec,  among  these  being  the  plant  of  the  Canadian 
Light  &  Power  Company,  St.  Timothee;  power  house 
of  the  Shawinigan  Water  &  Power  Company,  Shawin- 
igan Falls;  new  power  house  for  the  Laurentide  Com- 
pany, at  Grand  Mere;  power  house  at  Ottawa  for  the 
Ottawa  Electric  and  Eddy  companies,  and  the  power 
house  for   Price   Brothers  at  Jonquiere. 

In  1917  he  was  appointed  manager  and  chief  engi- 
neer  of   Public   Utilities   for   the   corporation   of   Sher- 


brooke,  P.Q.,  in  which  position  he  had  direct  charge  of 
designing  and  operating  three  hydro-electric  power 
houses  and  the  gas  plant.  During  that  time  an  im- 
portant distributing  station  was  built  from  his  plan  in 
Sherbrooke,  as  well  as  the  Two  Miles  Falls  power  d*- 


Mr.   C.  J.    Desbaillets 

velopment,  under  construction  at  Weedon,  P.Q.,  and 
on  which  he  is  still  in  charge  of  the  work.  In  May, 
1920,  Mr.  Desbaillets  joined  the  Montreal  Water  Board 
as  engineer  in  charge.  He  is  a  member  of  the  Engi- 
neering Institute  of  Canada. 


sary  to  look  into  the  cost  of  concrete  work  with  special 
regard  to  the  question  of  handling  concrete  with  a 
consistency  which  proves  the  most  economical,  and 
yields  the  best  results. 


The  Cement  Market 

INABILITY  to  obtain  coal  was  responsible  for  a 
decrease  in  the  business  of  the  Canada  Cement 
Company  last  year.  The  cost  of  coal  also  in- 
creased 540  per  cent.  Commenting  on  the  cement 
position,  the  president,  Senator  W.  C.  Edwards,  states: 

"Your  company  has  consistently  endeavored  to 
keep  the  selling  price  as  low  as  possible.  There  is  no 
doubt  that  last  year  we  could  have  obtained  a  much 
higher  price  for  cement  sold,  but  we  did  not  consider 
it  the  proper  policy,  and  therefore,  not  to  the  perman- 
ent advantage  of  your  company,  your  customers  or 
the  public. 

"Your  policy  has  been,  and  is,  to  always  keep  the 
producing  capacity  of  your  plants  well  ahead  of  Can- 
ada's possible  requirements  for  cement.  This  policy 
we  feel  on  the  whole  is  beneficial  to  your  customers, 
to  Canada  and  to  your  company,  but  we  must  recog- 
nize the  fact  in  adopting  this  policy,  that  your  com- 
pany is  at  the  present  time  not  making  as  large  profits 
as  could  be  obtained  if  you  endeavored  only  to  manu- 
facture what  could  readily  be  consumed  each  year, 
and  allowed  the  peaks  of  consumption  to  be  imported. 


"Always  having  a  surplus  producing  capacity 
means  that  your  company  always  has  idle  capacity,  on 
which  not  only  interest  and  depreciation  have  to  be 
provided  for,  but  also  idle  expenses,  which,  at  times 
such  as  last  year,  are  extremely  heavy. 

"As  nearly  as  we  can  ascertain,  the  selling  price  of 
cement  in  Canada  advanced  less  than  it  did  in  any 
country  that  produces  cement.  During  the  year  1920 
the  Canadian  public  purchased  cement  at  a  lower  price 
ihan  it  was  being  sold  for  in  England  or  the  United 
States. 

"To  encourage  building  and  the  use  of  your  product, 
it  is  desirable  that  the  present  price  of  cement  be  re- 
duced, but  it  will  be  impossible  for  your  company  to 
make  any  reduction  in  its  present  price  of  cement  until 
such  time  as  the  principal  commodities  we  use  come 
down  to  an  advance,  as  compared  with  1914,  not  great- 
er than  the  advance  in  the  price  of  cement.  In  other 
words,  before  the  price  of  cement  can  be  reduced,  there 
will  have  to  be  a  still  further  reduction  in  the  cost  of 
coal,  supplies  of  all  kinds,  and  labor." 


Crushers  Made  in  Canada 

The  Canadian  Ingersoll  Rand  Co.,  Ltd.,  Sherbrooke, 
Que.,  announce  that  they  have  made  arrangements 
with  the  Smith  Engineering  Works,  of  Milwaukee. 
Wis.,  to  manufacture  and  sell  their  crushers  and  prim- 
ary breakers  in  Canada. 


February  43,   1021 


THE    CONTRACT    RECORD 


179 


Difficulties   in    Excavating    for 
Dundas,  Ont.,  Sewage  Plant 

Heavy  Flow  of  Water  Into  Pits  Necessitated  Constant  Pump- 
ing—Sheet Piling  to  Overcome  Quicksand— Novel 
Method  of  Pouring  Concrete 


By  Geo.  W.  Sharp,  Superintendent 

Fl\(  ).\l  a  contractor's  standpoint  several  interest- 
ing features  developed  in  connection  with  the 
construction  and  completion  of  the  sewage  dis- 
posal plant  of  the  town  of  Dundas,  Ont.  An 
article  descriptive  of  the  design  of  this  project  by  I  . 
K.  M  unlock,  town  engineer  of  Dundas,  appeared  in 
the  Contract  Record  of  January  12,  1921,  page  29.  In 
this  article  it  is  the  writer's  desire  to  give  a  brief  de- 
scription of  the  conditions  which  were  met  with  dur- 
ing  the   excavations    necessary    for    the    various    units 


Excavating  for   sedimentation  tank. 

that  go  to  make  up  the  complete  plant,  and  the  way  in 
which  some  of  the  difficulties  were  overcome. 

Sewage  disposal  plants  are  usually  located  in  or 
about  the  lowest  spot  adjacent  to  a  town  or  the  district 
to  be  drained,  and  for  this  reason,  low  or  marshy  land 
is  very  often  selected.  Two  reasons  usually  govern 
the  selection — first,  the  usual  cheapness  of  the  land 
on  account  of  its  being  unsuitable  for  agricultural  or 
general  purposes,  and  second,  because  of  its  natural 
grade  it  is  the  most  logical  and  desirable  point  to  which 
the  sewage  finds  its  way. 

In  Dundas,  the  disposal  plant  is  located  at  the  ex- 
treme easterly  end  of  the  town,  adjacent  to  the  Des- 
jardins  canal,  which  is  only  a  few*  hundred  yards  from 
the  site.  The  sewage  of  the  town  is  drained  on  two 
separate  and  distinct  grades.  The  first  or  main  sewer, 
which  serves  the  business  section  and  westerly  portion 

of  tin-  town  and  handles  the  major  portion  of  the  flow, 
enters  directly  into  the  sedimentation  tank  on  an  up- 
per elevation.  The  second  serves  the  easterly  portion 
of  the  town,  on  a  lower  bench.  This  latter  How  is 
drained  to  a  pit  in  a  pumping  station  and  from  there 
is  elevated  to  the  sedimentation  tank  inlet  by  mean- 
of.  ejectors  and  compressed  air. 

Excavation   proceedings   were   commenced  at  the 

pumping  station,  which  is  the  nearest  of  the  units  to 

the  Desjardins  canal.     The  strata  here  were  found  to 


for  F.  F.  Fry,  Ltd.,  Contractors 

be  gravel  and  gravelly  sand.  At  a  depth  of  about  six 
feet  seepage  was  encountered,  which  with  sand  was 
about  to  be  troublesome,  and  it  was  decided  that  2  in. 
close  sheet  piling  should  be  driven  and  carried  down 
with  the  excavation,  90  a-  to  prevent  the  sand  from 
running.  From  this  depth  down  to  the  final  depth  the 
flow  of  water  increased,  until  at  18  ft.  it  was  found 
necessary  t<  utilize  two  pumps,  the  first,  a  2'/2  in. 
gas  driven  centrifugal  pump,  the  second  a  3  in.  pul- 
someter.  These  two  were  kept  busy  handling  the 
Mow.  Gravelly  sand  with  a  small  proportion  of  clay, 
was  found  to  be  the  material  to  receive  the  founda- 
tions, which  was  quite  in  accordance  with  test  bor- 
ings supplied  by  the  engineer. 

The  flow  of  water  at  the  finished  excavated  grade 
was  very  heavy  and  in  order  to  place  the  concrete,  a 
rather  novel  plan  was  adopted  and  carried  out.  A  con- 
crete sump  pit  was  cast  about  four  feet  square;  this 
had  walls  four  inches  thick,  with  a  4  in.  pipe  cast  in 
the  upper  side.  Four  openings,  four  inches  square, 
were  left  in  all  of  the  four  sides.  This  was  lowered 
into  a  centrally  located  pit  with  a  derrick.  Lateral 
drains  and  branch  lines  of  4  in.  field  tile,  with  open 
joints,  were  laid  on  the  bottom  of  the  excavation,  with 
sufficient  grade  to  carry  the  water  to  the  concrete 
sump  pit.  These  drains  were  laid  BO  to  convey  water 
from  the  points  of  greatest  flow  and  connected  to  the 
openings  in  the  sump,  so  that  the  water  was  delivered 
into  the  concrete  box  or  sump.  The  sections  between 
the  drainage  lines  w  ere  filled  with  stone  uneven  in  size 
so  as  to  be  quite  porous.    The  whole  bottom  was  then 


A   view  of   the   timbering  for  the  sedimentation   tank   excavation 

covered  with  a  double  thickness  of  roofing  felt,  well 
carried  up  the  sides.  The  pulsomcter  pump  was  set 
into  position,  the  suction  being  set  into  the  pipe  open- 
ing, in  the  upper  side.  The  pump  was  put  in  operation 
and  after  the  water  had  been  lowered  to  the  sump  and 
the  necessary  adjustment  made  so  that  the  flow  was 
taken  cai  ncreting  was  commenced.     Tumping 
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was  constant  while  concrete  was  being  placed.  When 
the  bottom  slab  and  first  lift  of  the  walls  had  been 
concreted,  the  pump  was  stopped  and  the  water  allowed 
to  rise  by  way  of  the  sump.  This  was  left  for  several 
days  during  which  time  the  whole  excavation  would 
fill.  After,  concrete  had  sufficiently  set,  pumping  was 
recommenced,  and  the  next  lift  poured  and  so  on  until 
complete.  Upon  the  final  lift  being-  poured  the  pit 
was  pumped  dry,  forms  removed  and  a  4  in.  cap  quick- 
ly placed  on  the"  pipe  in  the  sump  and  this  concreted  in. 

Hydrated  lime  was  used  in  the  concrete  which  was 
1-2-4 "mix;  the  pit  has  shown  no  signs  of  leakage  and 
is  perfectly  dry. 

Difficulties  in  Humus  Tank  Excavation 

Excavation  at  the  humus  tank  was  next  in  order. 
To  ascertain  the  strata  at  the  various  sites  and  to  find 
out  what  materials  would  ultimately  be  the  founda- 
tions, test  holes  were  dr. lied  by  the  town  of  Dunda-. 
under  the  supervision  of  their  engineer.  Jt  is  interest- 
ing to  note  that  all  the  test  boles  were  reported  dry, 
and  it  was,  in  fact,  necessary  during  the  drilling  oper- 
ations to  feed  the  drill  bit's  with  water.  These  report- 
were  furnished  to  bidders  and  were  used  by  them  in 
computing  their  proposals.  However,  when  the  gen- 
eral excavation  of  the  humus  tank  bad  reached  a  depth 
of  but  three  feet,  it  filled  with  water  and  from  then  on 
down  to  30  ft.,  the  final  depth,  an  exceptionally  heavy 
How  was  encountered.  In  this  case  the  water  seemed 
to  flow  from  one  particular  point  and  at  the  six  foot 
depth  it  was  found  necessary  to  dig  a  well  to  intercept 
this  rlow  just  alongside  the  general  excavation.  This 
was  done  and  a  ly'i  in.  centrifugal  pump  placed  in  it. 
By  intercepting  this  How  excavation  was  carried  down 
until  a  second  pump  was  found  necessary  and  a  3  in. 
pulsometer  was  put  in  use  and  a  sump  built  in  the 
general  excavation,  similar  to  that  used  in  the  punn- 
ing station  excavation.     It  was  found  necessary  while 


hammer  was  used  to  drive  the  piling  down  as  excavat- 
ing proceeded. 

Three  Compartments  Built  With  One  Form 
Excavation  for  the  sedimentation  tank,  which  in 
size  was  41  ft.  x  35  ft.  x  31  ft.  deep,  presented  no  great 
difficulties,  although  it  was  both  the  deepest  and  larg- 
es1  in  size.  Quick  sand  was  encountered  at  the  deepest 
point  of  the  excavation,  and  it  was  necessary  to  go 
through  this  to  a  solid  blue  clay  foundation.     This  tank 


Concrcte  sump  w:l!   cast  on   grade  and   lowered   into  excavation.      Illustra- 
tion   also    shows    sheet    piling. 

was  a  three-compartment  tank,  each  compartment  be- 
ing typical  and  with  a  hopper  bottom.  A  form  was 
built  on  the  grade  in  four  sections  and  lowered  into 
position  with  the  derrick.  After  concrete  had  been 
poured  to  the  first  hopper  bottom  the  whole  form  was 
lifted  out  intact  and  placed  in  the  next.  The  same 
form  was  used  for  the  three  tanks.  During  the  course 
of  erection  of  this  tank,  which  was  early  in  .March,  a 
heavy  rain  combined  with  a  mild  spell  caused  an  im- 
mediate rush  of  water  in  an  adjoining  creek.  It  over- 
flowed its  banks  and  a  great  deal  of  the  surplus  water 
found  its  way  into  this  tank  by  way  of  the  newly  con- 
structed sewer.  Additional  waitings  and  shoring  were 
placed  hurriedly  and  no  serious  damage  resulted. 

Photographs  herewith  show  method  of  piling  and 
equipment  used  in  construction  of  the  humus  tank, 
also  of  the  concrete  sump  pit  and  equipment  at  the 
pumping  station,  as  well  as  of  the  timbering  of  the 
sedimentation  tank,  and  a  view  of  the  sedimentation 
tank  excavation. 

The  erection  and  completion  of  this  plant  was  car- 
ried out  by  Messrs.  P.  F.  Fry.  Limited,  Mr.  F.  F.  Fry, 
vice-president  and  general  manager.  Mr.  <  ■>■  \\  . 
Sharp  was  superintendent  in  charge  of  construction. 
Mr.  C.  R.  Murdock,  of  Dundas,  was  engineer. 


Excavation   for   the   humus   tank,   showing   equipm?nt   used   and   method   of 

piling. 

the  hopper  bottom  was  being  poured  and  reinforce- 
ment placed  to  pump  constantly  night  and  day.  Good 
results  were  obtained  with  the  concrete  in  this  tank 
the  concrete  being  dense  and  free  from  voids.  This 
work  was  carried  out  in  the  winter  time  and  by  allow- 
ing the  water  to  rise  and  submerge  the  concrete  all 
frost  action  was  alleviated.  A  slight  amount  of  quick 
sand  was  encountered  in  the  very  bottom  of  this  tank 
and  double  sheet  piling  was  necessary  with  a  clav 
puddle  in  order  to  overcome  it.  All  sheet  piling-  was 
left  in,  this  having  been  carefully  driven  so  as  to  serve 
for  a  back  or  outside  form.    A  McKiernan-Terrv  steam 


Rapid  Sand  Filter  Recommended  for 
Three  Rivers 

In  the  last  report  of  the  city  engineer  of  Three 
Rivers,  P.Q.,  read  before  the  council  on  February  9th, 
it  was  pointed  out  that  questions  regarding  the  aque- 
duct had  been  discussed  by  different  administrations 
during  the  last  fifteen  years,  but  without  result.  The 
last  commission  had  recommended  the  construction 
of  a  rapid  sand  filter,  capable  of  providing  for  the 
needs  of  a  population  of  100,000.  Of  916  samples  re- 
cently tested  in  the  health  laboratories.  77r'>  were  found 
harmless,  and  23  per  cent,  dangerous.  As  a  result  a 
filtration  plant  is  essential.  Moreover,  the  water  pres- 
sure in  the  hydrants  is  too  low.  The  matter  of  the  in- 
stallation of  the  filtration  plant  is  still  under  dis- 
cussion. 


February  88,  1981 
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Progress  in  the  Use  of  Concrete 
for  Highway  Work 

Mechanical  Equipment  More  Widely  Employed— New   Ideas  in 

Grading   Aggregates— Abrams'   Table    Shows    Where 

Economy  is  Possible  Without  Impairing  Strength 


WHEN  one  looks  at  the  general  situation  in 
Canada  or  the  United  States,  with  regard  to 
mad-,  one  sees  that  the  amount  of  highways 
to  be  built  nowadays  no  longer  depends  on 
public  willingness  to  vote  the  money  necessary  for 
this  purpose.  To-day  there  is  more  money  set  aside 
for  road  building  than  can  be  used,  owing  to  lack  ol 
transportation  facilities,  difficulty  of  obtaining  ma- 
terials, and  so  forth.  There  is  in  every  community  a 
determination  to  embark  on  highway  improvements 
as  a  policy.  If  some  estimate  could  be  made  of  the 
number  of  railway  trucks  available  for  the  transport 
of  materials,  it  would  be  unnecessarj  to  carry  plans 
Further  than  that.  This  makes  a  situation  of  affairs 
entirety  different  from  that  in  the  t'mes  when  the 
raising  of  money  used  to  be  the  chief  difficulty.  The 
construction  of  highways  is  costing  more  per  mile 
than  the  construction  of  railways,  and  requires  more 
engineering  skill.  Competent  highway  engineers  are 
the  great  necessity  of  the  day. 

Greater  Use  of  Mechanical  Equipment 
Not  long  ago,  contractors  were  satisfied  to  bid  for 
a  contract  entailing  the  construction  of  a  few  miles 
of  roadway.  To-day.  we  see  contracts  for  one  hun- 
dred miles  awarded  to  a  single  bidder.  This  calls  for 
the  greater  use  of  mechanical  equipment.  It  makes 
possible  the  transport  of  materials  to  the  site  bv 
means  of  narrow  gauge  railways,  and  entails  the  con- 
struction of  a  siding  and  storage  facilities.  This 
means  a  large  investment  in  equipment  by  the  con- 
tractor. Xow  the  greatest  point  to  look  to  with  re- 
gard to  the  equipment  necessary  for  arty  undertaking 
is  to  see  that  the  two  are  balanced.  It  is  useless  to 
buy  equipment  which  will  handle  more  material  than 
can  be  supplied  or  used  on  the  job.  Such  a  condition 
is  generally  the  result  of  dealing  with  a  shrewd  sales- 
man. 

The  old  method  of  delivering  materials  to  the  job 
was  to  spread  it  along  the  sub-tirade  in  heaps  and 
then  set  the  mixer  up  alongside  these  heaps  as  the 
road  was  built.  Laying  the  material  on  the  roadway 
in  this  manner  cuts  up  the  sub-grade  and  also  make? 
for  waste.  The  best  method  is  to  wheel  the  materiai 
to  the  mixer  in  batches  and  deliver  them  into  the 
hopper  directly  from  the  vehicle,  batch  after  batch. 

The  central  mixing  plant  has  been  tried,  the  mix- 
ing being  done  where  the  material  is  received  and  the 
concrete  carted  to  the  job  and  poured,  ft  is  generally 
supposed  that  the  length  of  haul  of  cement  is  limited 
bv  the  time  of    set   and  is  neci  ssarily   short.      In    tact 

•From  i"  address  or  th<  us<  ol  concrete  i»  highwai  work,  riven  »l 
McGill    University,    Montreal,    on    Feb.    '••tl>  .   by    1  V     \     John 

v>n.   Dean  "f   the   Collesre  ol   Engineering  <>t   tin-    I  Maryland. 

one  ol   the  leading  hivhwa;    engineer*  o(    Ihe  continent.     1  r..i     lonn 
.,„•    served    succe<sivel\    with    rhe    MasMchusMH    Highway    Commit* 
State    Highway    Engineei    ol    Maryland,   as   Chiel    Engineer,  ol    the    l      S 
office  of  Public  Roads,  as  State  Highwa>    Engineei  "i   Illinois  and   M 
..ulti.  •    ol   the    Portland   Cement    Association. 


this  is  not  so,  and  concrete  in  its  present  wet  consist- 
ency can  be  hauled  around  for  the  best  part  of  one 
hour  and  may  even  result  in  better  concrete  owing  to 
the  settling  of  the  excess  water,  as  will  lie  seen  later. 

Elimination  of  Handwork 

The  chief  difficulty  in  the  past  few  years  has  been 
the  failure  of  adequate  railroad  transportation  and  we 
cannot  yet  state  satisfactorily  the  results  of  the  latest 
methods  of  laying  concrete  or  the  economy  resulting 
from  the  use  of  mechanical  appliances.  In  fact,  the 
smaller  contractor  with  his  small  equipment  built 
as  much  as  the  big  contractor  with  his  correspond- 
ingly bigger  equipment. 

Handwork  to-day  is  reduced  to  a  minimum,  for 
material  is  delivered  and  mixed  mechanically,  and 
even  the  surfacing  of  the  road  is  done  by  meant 
finishing  machines  which  give  better  results  than  by 
hand.  The  use  of  surfacing  machinery  makes  one 
expect  more  refinement  in  grading  and  surfacing  than 
is  possible  by  hand  finishing.  There  are  even  ma- 
chines for  cutting  the  sub-grade. 

The  use  of  machinery  emphasize-  the  necessity  for 
side  forms,  as  these  control  the  rest  of  the-  work. 
They  must  be  set  true  and  firm  as  the  grading  and 
finishing  machines  run  on  top  of  them.  Steel  form- 
now  on  the  market  will  stand  this  wear,  but  if  they 
are  impossible  to  obtain,  good  solid  wood  forms 
should  be  used. 

Expansion  Joints  and  Reinforcement 

Probably  half  the  concrete  roads  built  today  are 
built  with  expansion  joints,  the  use  of  which  is  a 
moot  point.  Unless  the  surfaces  of  the  joint  are 
truly  vertical,  there  will  be  a  tendency,  during  expan- 
sion, of  one  slab  riding  over  the  top  of  the  other.  It 
is  interesting  to  note  that  one  does  not  always  get  the 
effect  of  maximum  expansion  on  the  hottest  da- 
the    year,   as   expansion    depends   to   a    large   extent   on 

moisture.     This  effect  generally  occurs  earlv  in  the 

spring,  when  the  ground  and  concrete  are  still  moist, 
and  a  sudden  heat  dries  out  the  moisture,  throwing 
the  concrete  out  of  shape.  Such  a  combination  of  heat 
and  moisture  effects  may  not  occur  verv  often.  This 
is  why  engineers  do  not  all  agree  on  this  point. 

It  is  often  argued  that  the  addition  of  reinforce- 
ment in  concrete  roads  gives  more  strength,  and  hence 
the  thickness  of  the  concrete  slab  can  be  reduced. 
The  amount  of  steel  reinforcement  actually  used  in 
the  construction  of  concrete  roads  does  not  add  much 
to  the  strength  of  the  slab  as  a  beam,  s,,  that  the  rein- 
forcement can  be  placed  anywhere  in  the  slab.  What 
it  does  do.  however,  is  to  hold  the  slabs  together  after 
they  crack,  and  also  limit  the  width  of  these  crack*, 
ft  is  necessary  to  have  a  certain  deoth  of  concrete  slab 
for  rigidity  and  resistance  to  fatigue.     If  the  thick- 
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ness  of  slab  is  reduced,  then  it  has  not  the  mass  and  is 
subject  to  deformation. 

Softer  Stone  and  Cheaper  Roads 

Most  specifications  provide  that  the  French  co- 
efficient of  wear  of  the  stone  aggregate  shall  not  be 
less  than  12.  Now  the  French  coefficient  of  wear  for 
good  hard  stone  is  from  20  to  24.  For  good  limestone 
it  is  10  to  18,  and  for  soft  limestone  4  to  10.  These 
specifications  were  devised  by  French  engineers  about 
1875,  and  the  criticism  with  regard  to  them  is  that 
they  were  made  for  testing  rock  for  use  in  macadam 
roads,  where  the  material  under  the  wheels  of  the 
vehicle  is  compressed,  and  the  pieces  of  rock,  not 
being  held  closely  together  slide  over  one   another, 
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this  being  due  to  organic  impurities  in  the  sand.  The 
simple  test  now  employed  is  to  pour  a  few  ounces  of 
a  3  per  cent,  solution  of  sodium  hydroxide  in  a  6  to  10 
oz.  'bottle,  add  a  small  amount  of  sand,  shake  well, 
and  let  stand  a  few  hours.  Should  the  liquid  remain 
dark,  the  sand  contains  too  great  a  percentage  of 
organic  matter.  If  the  liquid  is  clear  and  only  slightly 
yellowish  in  color,  then  the  sand  is  free  from  organic 
substances. 

Requirements  of  Concrete  for  Road  Work 

Prof.  Abrams,  of  the  Lewis  Institute  of  Chicago, 
has  carried  out  very  extensive  experiments  on  con- 
crete, and  his  results  rest  on  a  sound  basis.   The  most 
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Abrams'    table   of   proportions   and   quantities   for    one    cubic   yard   of   con  Crete    based    on    laboratory    investigations    using    approved    materials,    com- 
pressive strength   at  28  days  with  workable  plasticity,  6  by  12  in.   cylinders,  3000  lbs.  per  sq.  in. 


causing  internal  wear.  These  specifications  were 
therefore  necessary  in  the  case  of  macadam  roads,  but 
in  a  concrete  road,  the  rock  is  surrounded  by  mortar, 
and  there  is  no  internal  wear.  Again,  the  surface  is 
made  up  of  mortar,  which  is  not  as  hard  as  trap  or 
limestone.  The  point  is,  therefore,  that  we  may  use 
softer  stone  in  concrete  road  construction.  Even 
stone  with  a  coefficient  of  wear  as  low  as  7  will  stand 
up  under  heavy  traffic,  the  crushing  strength  being 
the  same  as  for  stone  aggregate  with  a  higher  co- 
efficient of  wear.  These  specifications  are,  therefore, 
necessarily  shutting  out  supplies  of  stone  which  might 
be  found  in  the  neighborhood  of  the  work  and  so 
cheapen  the  cost  of  construction. 

One  of  the  most  important  tests  is  that  for  im- 
purities in  sand.  The  sand  may  look  clean  and  yet 
the  concrete  from  which  it  is  made  may  disintegrate, 


important  thing  which  he  observed  was  that  in  mak- 
ing concrete  the  one  thing  to  watch  carefully  is  the 
quantity  of  water,  of  which  there  should  be  just 
enough  to  make  the  mixture  workable  and  such  a 
quantity  of  water  is  more  than  sufficient  to  hydrate 
the  portland  cement.  There  are  no  specifications 
which  cover  this  important  point.  It  was  found  that 
the  addition  of  10  to  15  per  cent,  more  water  than 
was  necessary  for  the  best  results,  reduced  the 
strength  about  50  per  cent. 

To  test  the  consistency  of  concrete  the  cone  test 
is  applied;  the  sample  of  concrete  is  poured  into  a 
cone-shaped  receptacle,  12  inches  high,  4  inches  diam- 
eter at  the  bottom,  8  inches  at  the  top,  and  slightly 
tamped.  The  receptacle  is  then  turned  upside  down 
and  lifted,  leaving  the  concrete  in  a  plastic  form.  The 
slump  or  settlement  is  the  measure  of  the  consistency, 
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and  it   should  not  exceed   1   inch  to   1>j   inch   for  road 
work. 

The  Fineness  Modulus 

Professor  Abnmis'  best  work  is  probably  the  devis- 
ing of  a  fineness  modulus.  It  has  been  known  that 
tlie  grading  of  the  aggregate  has"  a  bearing  on  the 
Strength  of  the  concrete.  What  was  not  known  i^ 
that  while  there  may  be  a  great  variation  in  the  aggre- 
gate, the  strength  of  the  concrete  will  be  the  same 
depending  on  the  ratio  of  water  and  cement. 

The  smaller  the  amount  of  water  that  can  be  used 
and  at  the  same  time  produce  a  plastic  or  workable 
consistency,  the  stronger  will  be  the  concrete. 

The  fact  is  that  we  can  use  fine  or  coarse  sand 
without  following  the  specifications,  providing  the 
proper  proportion  of  cement  is  used  in  each  case  in 
order  to  obtain  the  same  strength  as  specified.  For 
example,  if  we  take  a  sand  passing  through  a  No.  4 
sieve,  and  a  coarse  stone,  say  1J4  to  iy2  inch  ring  for 
a  1  :_':.•!  concrete,  we  will  get  a  concrete  with  a  crush- 
ing strength  of  3,000  lbs.  per  square  inch  after  30  days. 

Now,  if  we  take  a  liner  sand,  say,  passing  through 
a  No.  14  sieve,  and  the  same  coarse  aggregate,  then 
in  order  to  obtain  the  same  strength  we  shall  have  to 
mix  the  ingredients  in  the  proportion  1  :  1.6:  2.2  Now 
in  the  first  case  1.61  bbls.  cement  are  used  per  cubic 
yard,  in  the  second  1.68  bbls.  It  is  easy  to  calculate 
which,  is  the  cheaper  mix. 

If  a  coarser  aggregate  is  used,  say  1  to  2'/>  inch 
ring,  which  we  cannot  use  according  to  present  speci- 
fications with  a  T4  inch  sand  (No.  4  sieve),  then  for 
the  same  strength  as  before  we  shall  require  a  1:  2.3: 
3.7  mix,  using  1.49  'bbls.  of  cement,  which  is  less  than 
the  amount  used  in   tin-  previous  examples. 

The  strength  of  cement  varies  with  the  fineness 
modulus,  and  the  coarser  particles  require  less  cement 
than  the  finer  ones  for  the  same  strength,  always  pro- 
viding that  the  proper  amount  of  water  is  put  in. 

Abrams'  Table 

Practically  all  highway  specifications  require  that 
the  sand  of  line  aggregate  shall  vary  from  ]4  inch 
down  and  that  the  coarse  aggregate  shall  vary  from 
!  J  inch  to  \y2  inches  and  in  some  cases  as  large  as 
3  inches.  The  accompanying  table  shows  that  a  vyide 
variety  of  line  and  coarse  aggregates  may  be  combined 
so  as'  to  produce  the  same  strength  concrete,  and 
therefore  makes  it  po>sible  to  use  many  supplies  of 
material  not  at  present  available  under  most  specifi- 
cations which  confine  the  sizes  to  be  used  within  nar- 
row limits. 

The  table  contains  in  the  upper  line  of  each  block. 
the  proportion  of  cement,  line  and  coarse  aggregate 
to  be  combined,  while  immediately  below  in  each 
square  are  given  the  quantities  that  are  required  for 
a  cubic  yard  of  concrete,  the  cement  quantity  being 
given  in*  barrels  and  hundredths  of  barrels  and  the 
quantities  for  fine  and  coarse  aggregates  being  given 
in  hundredths  of  cubic  yards. 

It  should  be  borne  in  mind  that  the  quantities 
shown  in  the  table  are  for  a  cubic  yard  of  concrete  a* 
determined  from  laboratory  measurements,  and  that 
for  the  purpose  of  ordering  materials  or  making  esti 
mates  of  the  total  cost  of 'materials  for  a  given  piece 
of  work  these  quantities  should  be  increased  from  the 
amounts  shown  by  such  estimate  of  waste  for  the 
aggregates   as.   experience    in    handling   the   work,   ac- 


cording to  the  particular  method  to  be  employed,  has 
indicated  as  necessary. 

The  following  example  will  make  clear  the  use  of 
the  table : — 

It  will  be  supposed  that  one  sand  is  that  usually 
Specified,  from  ]/z  inch  down,  and  must  be  shipped  in 
at  a  cost  of  $2  per  cubic  yard  and  that  one  coarse  ag- 
gregate,  varying  from  J4  inch  to  2  inches,  mu>t  also 
be  shipped  in  at  a  total  cost  of  $3  per  cubic  yard; 
that  there  is  available  locally  a  supply  of  sand  and 
coarse  aggregate,  each  being  rather  fine,  the  sand 
varying  from  l/%  inch  down  which  costs  $1.50  per 
cubic  yard,  while  the  coarse  aggregate  varies  from  J4 
inch  to  1  inch  and  may  be  secured  at  a  cost  of  $2.50 
per  cubic  yard.  The  cement  in  each  case  is  assumed 
to  cost  $3  per  barrel.  The  cost  of  a  cubic  yard  of  con- 
crete using  the  materials  to  be  shipped  in  would  then 
be  as  follows : — 
1.52  barrels    cement    @  $3.00  —  $ 

.43  cubic  yards  of  sand    @  $2.00  —       .86 

.81  cubic    vards    of    coarse    aggre- 
gate   . .' @  $3.00  —    2.43 

Total  cost    of    materials    for    1    cubic    yard 

concrete s 

Using  local  materials  the  cost  would  be: 

1.72  barrels    cement    %  $3.00  —  $5.16 

.46  cubic  yards  of  sand   @  $1.50  —      .69 

.66  cubic  yards  of    coarse    aggre- 
gate   . '. @  $2.50  —     1.65 

Total  cost    of    materials    for    1    cubic    yard 
concrete    \ 

Thus  the  local  aggregate,  in  this  instance,  although 
line  and  requiring  more  cement,  will  produce  a  yard 
of  concrete  at  less  cost.  In  general  it  will  be  found 
that  the  use  of  finer  sand  or  finer  aggregate  increases 
the  amount  of  cement,  the  opposite  being  true  for 
coarser  sizes.  Thus  a  coarse  aggregate  with  all  of 
the  fine  material  removed,  varying  from  1  inch  to  3 
inches  in  size,  combined  with  sand  varying  from  '. 
inch  down,  uses  1.49  barrels  of  cement;  whereas  an 
aggregate  varying  from  1  inch  to  'j  inch  combined 
with  the  same  sand.  '  i  inch  down,  requires  1.67  bar- 
rels of  cement  for  a  cubic  yard  of  concrete. 

If  the  producer  of  aggregate  materials  can  - 
what  are  the  sizes  of  aggregates  he  can  furnish  they 
can  be  used  to  make  a  concrete  of  a  given  strength. 
Should  concrete  of  a  strength  other  than  3.000  pounds 
per  square  inch  be  desired,  then  another  table  would 
be  calculated  with  the  proportions  and  quantities  re- 
quired accordingly  :  but  the  table  given  here  is  con- 
fined to  the  use  of  concrete  for  concrete  roads  where 
a  better  quality  and  greater  strength  are  required  than 
is   necessary    for   concrete   for  many  other  structures. 

Those  who  wish  to  study  more  fully  the  basis  up- 
on which  this  table  i-  prepared  should  consult  the 
bulletins  of  the  Structural  Materials  Research  Labor- 
atory. Lewis  Institute,  Chicago,  particularly  Rulletin 
No.  1. 


The  announcement  is  made  of  the  formation  of 
the  McLaughlin  Sales  Company,  Windsor.  Ont..  who 
will  carrv  a  line  of  building  specialties  for  the  building 
trades  in  Windsor  and  vicinity.  Mr.  Leo  McLaughlin. 
who  is  head  of  the  company,  was  formerly  sales  man- 
ager of  the  lanadian  Roofing  Manufacturing  Co..  Ltd. 
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Problems  of  Contractors  Thrashed  Out 

at  Meeting  of  Provincial  Builders' and 

Supply  Association  at  Stratford 

Convention  on  February  15,  16  and  17  Discussed   Labor  Conditions,  Legislative  Matters, 

Financial  Problems  and  Organization  Details— Action  on  Workmen's 

Compensation  and  Accident  Prevention 

T 


HE   Ninth   Annual   Convention   of  the  Ontario 
Provincial  Builders'  &  Supply  Association  was 

held  in  Stratford  in  the  Chamber  of  Commerce 
rooms  during  Tuesday,  Wednesday  and  Thurs- 
day, Feb.  15,  16,  and  17.  Tuesday  morning  was  de- 
voted to  the  registration  and  reception  of  the  dele- 
gates— of  whom  there  was  a  representative  gathering 
from  all  over  the  Province — by  their  fellow  members 
belonging  to  the  local  exchange. 

The  convention  proper  opened  on  Tuesday  after- 
noon. Feb.  15th,  at  2  o'clock,  his  Worship  Mayor 
Gregory  extending  the  official  welcome  of  the  city  of 
Stratford  to  the  delegates  and  tendering  them  the  free- 
dom of  the  city.  After  the  opening  devotional  exercises 
led  by  Mr.  T.  R.  \\  right  of  London,  Out.,  President 
Ingram  of  the  Stratford  Builders'  Exchange,  made  a 
short  address  welcoming  the  visiting  members  on  be- 
half of  the  local  organization. 

The  roll  was  then  called  by  Mr.  Geo.  Gander  and 
the  minutes  of  the  last  convention  were  accepted  as 
read — on  motion  of  Mr.  Webster,  of  Gait,  seconded 
by  Mr.  Bremner,  of  Hamilton.  The  minutes  of  a 
number  of  executive  meetings  were  also  read,  and 
were  adopted. 

President's  Address 

The  President,  Mr.  Robt.  Marsou,  then  presented 
his  report,  which  is  printed  herewith  : 

I  think  that  you  will  agree  with  me  that  as  far  as 
1920  was  concerned,  the  business  of  organizing  was 
not  a  great  event,  and  we  have  been  fortunate  to  hold 
our  own  especially  'in  view  of  the  fact  that  very  little 
visiting  has  been  done  by  myself  or  other  members  of 
the  executive.  Some  means  should  be  found  by  which 
this  association  would  have  an  officer  who  would  be 
able  to  devote  considerable  time  to  visiting  the  vari- 
ous exchanges  and  sister  associations.  At  our  last 
convention,  the  secretary  stated  he  would  accept  the 
office  on  the  understanding  that  he  would  be  able  to 
take  up  an  associate  that  would  enable  him  to  de- 
vote the  whole  of  his  time  to  the  needs  of  this  under- 
taking. The  result  of  that  proposition  did  not  prove 
exactly  to  our  liking,  but  I  feel  that  another  attempt 
may  prove  satisfactory.  In  the  event  of  that  idea  not 
proving  successful  other  means  will  have  to  be  taken 
to  keep  this  association  well  in  the  public  eye. 

Exchange  Reports 
The  various  exchanges  have  reported  a  fairly  busy 
season.  Agreements  with  labor  have  been  fairly  weil 
kept  but  at  an  extreme  rate  of  wages,  and  we  cannot 
t-uthfully  say  that  labor  production  was  equivalent 
to  the  wages  demanded.     The  latter  part  of  the  seas- 


on saw  wages  and  materials  more  plentiful  than  in 
former  years,  which  enabled  work  to  be  finished  be- 
fore weather  conditions  bothered  us. 

Your  committee  on  legislative  matters,  such  as 
Workmen's  Compensation,  the  Lien  Act.  education, 
houses  for  rental  and  other  problems,  will  make  their 
reports,  but  in  passing  1  might  say  that  it  should  1><- 
our  duty  to  protest  against  any  increase  or  innova 
tion  either  from  labor  or  other  sources,  that  would  add 
one  cent  of  increase  to  our  already  heavily  taxed 
building  costs.  1  refer  especially  to  increased  com- 
pensation and  a  Fair  Rental  Act.  and  an  eight  hour 
day.  If  these  items  are  carried  it  will  prove  bad 
judgement  on  the  part  of  the  proposers,  as  it  may  1><- 
a  reason  for  the  public  not  to  invest  their  money  in 
the  building  industry. 

The  ways  of  financing  building  construction  can 
stand  some  changes  for  the  betterment.  Too  often 
both  builders  and  supply  men  place  too  much  faith 
in  the  advantages  of  the  Lien  Act.  If  we  look  at  that 
act  in  a  fair  light,  we  would  see  it  was  meant  solely 
for  the  use  of  the  working  classes.  More  considera- 
tion in  the  shape  of  discounts  should  be  given  to  reg- 
ular customers.  By  so  doing,  we  feel  that  Iqs 
would  not  be  so  heavy,  nor  the  legitimate  customers 
be  called  upon  to  pay  losses  by  loose  dealing  with 
the   unknown   quality   customers. 

Let  us  also  consider  our  own  system  of  receiving 
payments.  Our  business  is  not  carried  on  in  the  go<  id 
system  that  it  should  be.  All  corporations  look  for 
quicker,  shorter  time  payments,  railroads  give  less 
credit,  unions  are  working  along  the  same  line. 
The  amount  of  percentage  held  back  is  too  much  and 
the  time  of  waiting  for  your  final  settlement  is  too 
long.  We  had  better  consider  this  question,  and  give 
our  views  of  a  different  or  more  prompt  system  of 
collection  of  our  accounts. 

The  contract  form  of  the  present  day  might  also 
be  improved.  It  would  be  greatly  to  the  interests  of 
general  and  sub-contractors  and  supply  men,  that  they 
get  together  on  this  subject  and  work  on  a  system 
.that  would  be  of  financial  benefit  to  all. 

Prospects  of  Labor 

Prospects  for  labor  seem  very  bright  at  the  present 
time,  yet  we  doubt  if  business  were  to  again  move 
with  a  rush,  that  our  complement  of  men  is  enough. 
We  cannot  look  for  mechanics  from  the  Old  Land 
and  it  would  need  some  consideration  before  taking 
any  serious  measure  for  lowering  wages.  It  would  be 
better  to  look  for  more  production,  and  we  may 
perhaps    be    able    to    count    on    the    whip    hand    over 
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mechanics  at  the  present  season.  In  our  dealing  with 
labor  let  us  look  forward  to  the  rosier  days  for  both 
of  US  and  let  us  see  if  belter  bargains  cannot  be  made 
that  will  benefit  both  of  us. 

The  hiring  of  apprentices  will  be  some  relief  to  us, 
but  wages  of  an  enticing  nature  must  be  given  t'> 
them. 

Accident  Association 

As  you  are  aware,  at  our  last  convention  it  was 
resolved  to  form  an  accident  prevention  association 
for  the  purpose  of  educating  both  employer  and  em- 
ployee along  the  line,  of  "safety  first"  and  thereby 
helping  to  keep  down  our  compensation  assessments, 


President-elect  of  the  Provincial 
Builders' and  Supply  Association 


Mr.   N.   E.   Gibb 


A  charter  was  granted  to  the  association,  but  on 
going  to  vote,  it  did  not  prove  satisfactory.  This  as- 
sociation should  get  into  working  order  for  1  feel 
that  1920,  regarding  accidents,  has  been  an  unfortunate 
year  for  the  building  industry. 

Dominion   Association 

This  association  is  now  well  before  the  public  and 
is  doing  good  work  along  lines  that  are  beneficial 
for  the  whole  Dominion,  freight  rates,  and  mov- 
ing of  freight,  advisory  council  matters,  labor 
affairs,  new    forms  of  contract  and  general  conditions. 

rinse  and  many  other  questions  affecting  the  welfare 

of  the  industry,  they  are  taking  up  in  an  earnest  man- 
ner and  this  association  is  obliged  to  them  for  keeping 
us  in   touch  with   these   matters. 

There  are   many   problems  confronting   us,   but    we 

look  for  a  harmonious  and  prosperous  season.  1  trust 
that  from  this  meeting  reports  will  go  forth  to  con- 
vince the  public  that  prices  of  material  and  wages  of 
labor  are  at  rock  bottom,  and  the  man  that  starts 
building  to-day  will  be  perfectly  attended  to,  for  he 
will  certainly  avoid  the  unseemly  rush  that  must 
surely  come  later  in  the  season. 

Following  the  president's  address  Mr.   Morris  E. 


Gibb,  of  Sarnia,  made  a  motion  tendering  to  Mr.  Mar- 
son  the  hearty  thanks  of  the  Association  and  propos- 
ing the  adoption  of  his  report.  This  motion  was  sec- 
onded by  Mr.  T.  R.  Wright,  and  unanimously  carried. 
Communications  were  then  read  by  the  secretary 
and  on  motion  of  Mr.  Hendershot,  of  Chatham,  sec- 
onded by  Mr.  Blonde,  were  accepted. 

The  secretary's  financial  report  was  also  pres- 
ented, which  showed  receipts  of  $572.73  during  1920, 
and  expenditures  of  $206.94,,  leaving  a  balance  of 
$365.79.  The  report  was  accepted,  Messrs.  Osborn 
and   Filon  being  appointed  auditors. 

The  next  business  to  be  presented  was  the  reports 
of  the  various  Exchanges,  which  are  summarized 
below: 

Reports  from  Local  Exchanges 

London. — presented   by    Messrs.   Geary   and   Wil- 
son.    Conditions    at    present    quiet;    future    prospects' 
good. 

Sault  Ste  Marie. — presented  by  Messrs.  McLarty 
and  Jannisen.  Some  trouble  has  been  experienced 
here  with  the  unions  in  regard  to  wages  and  at  present 
they  are  in  a  deadlock  with  the  Builders'  Exchange. 
The  men  demand  $1.15  cents  per  hour  and  will  not 
take  a  cent  less.  It  is  uncertain  what  action  will  be 
taken.  (This  report  was  referred  to  the  Resolutions 
Committee  for  recommendations  as  to  whether  it  was 
a  wise  policy  to  enter  into  any  conflict  with  the  labor 
unions). 

Chatham. — presented  by  Mr.  Blonde.  The  opinion 
was  expressed  that  the  time  was  opportune  in  Chat- 


The  Retiring  President 

:<m,   :     .;Ji 

Mr.    Robt     Marson 

ham   to   make   a  general   reduction   in  wages.     There 
was  not  much  activity  in  the  building  trades. 

Sarnia. — presented  by  Mr.  Grace.  Fairly  sued 
ful  during  the  past  year,  with  no  labor  troubles. 
Exorbitant  wages  are  not  being  paid  and  men  are 
remunerated  according  to  ability.  The  builders  do 
not  contemplate  making  reductions  in  wages  this  year. 
The  coming  season  presents  some  difficult  problems 
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but  the  trade  in  Sarnia  are  optimistic  as  to  their 
successful  solution. 

Hamilton. — presented  by  Messrs.  Bremner  and  Os- 
borne. Conditions  in  Hamilton  are  much  the  same  as 
those  generally  prevailing.  There  is  a  quietness  in  the 
trade  and  considerable  unemployment.  The  outlook 
for  the  coming  year  is  uncertain,  and  a  general  cut  in 
wages  is  advanced  as  the  solution  of  the  builders' 
problems. 

Ottawa. — presented  by  Messrs.  Christie  and  Smith. 
Building  is  fairly  active  in  Ottawa  and  a  good  year  is 
anticipated.  The  construction  trades  are  taking  up 
the  apprentice  system  as  a  means  of  helping  to  im- 
prove the  labor  supply  in  the  future. 

Toronto. — presented  by  Mr.  Geo.  Gander.  In  Tor- 
onto the  relations  with  labor  have  been  excellent,  but 
there  is  an  element  now  making  itself  felt  which  is 
the  cause  of  much  trouble.  If  this  disturbing  element 
'were  overcome,  and  the  apprenticeship  system  gen- 
erally adopted,  it  would  help  to  put  the  building 
trades  on  a  sound,  normal  basis. 

In  regard  to  Toronto's  wage  problem,  very  little 
trouble  has  been  experienced.  Some  agreements  with 
the  men  were  signed  on  January  1.  The  builders 
would  appreciate  more  favorable  conditions  in  con- 
nection with  the  prices  of  building  materials. 

Gait. — presented  by  Mr.  Webster.  The  building 
trade  in  Gait  is  somewhat  peculiarly  situated,  owing 
to  their  proximity  to  some  of  the  larger  centres.  In 
order  to  secure  men  wages  have  to  be  paid  as  high  as 
those  ruling  in  Toronto  and  vicinity.  The  past  year 
was  a  fairly  good  one  in  the  construction  business  and 
the  prospects  for  the  coming  season  satisfactory. 
There  is  a  great  need  for  houses,  but  they  cannot 
build  on  account  of  the  high  cost  of  materials. 

Stratford. — presented  by  Mr.  Ingraham.  The  trade 
has  experienced  no  serious  labor  trouble  during 
the  past  year  and  considerable  work, has  been  carried 
out,  so  that  the  trade  is  in  fairly  good  shape.  The 
speaker  could  make  no  predictions  for  the  future  but, 
in  any  case,  no  changes  in  wages  were  anticipated. 

Report  on  Legislation  Affecting  the  Trade 
Mr.    Geo.    Gander   then    read    over    his    report    on 
legislative  matters  during  1920.     This  report  was  laid 
aside  for  further  consideration  at  the  following  ses- 
sion.   This  report  is  as  follows : 

As  per  resolutions  of  the  last  convention,  action 
was  to  be  taken  to  protest  against  increased  compen- 
sation. Copies  of  the  increase  were  forwarded  to  your 
committee  by  the  Hon.  Mr.  Rollo,  Minister  of  Labor, 
under  whose  direction  the  board  is  now  working.  This 
act  is  to  be  carried  out  by  the  Labor  Department  and 
evidently  the  employer  seems  as  though  he  is  to  be 
used  as  a  mere  collective  agency.  This  is  not  right 
and  we  contend  that  the  employer  should  have  a  voice 
in  all  proposed  changes.  We  trust  that  in  the  near 
future  such  concessions  will  be  given  us.  Briefly 
speaking,  we  voiced  our  opposition  twice  with  the 
Labor  Minister,  and  felt  that  no  impression  of  our 
wishes  could  be  made  with  that  gentleman.  Our  next 
and  final  resort  was  to  have  a  quiet  talk  with  the  indi- 
vidual members  of  the  legislature  and  that  committee 
was  composed  of  representatives  from  the  Manufac- 
turers' Association,  the  railroad  interests,  and  the 
Builders'  Exchange.  It  was  a  new  class  of  work  to  us 
and  is  commonly  called  "lobbying,"  and  I  think  you 
will  agree  with  us  that  it  shows  some  results.  How- 
ever, it  seemed  to  be  the  only  way  to  place  our  views 
before  them.     We  are  also  indebted  to  the  Hon.  Mr. 


Henry,  who  looked  upon  our  contention  as  being 
reasonable  and  led  the  objection  to  the  bill.  The  re- 
sult was  a  compromise,  and  labor  was  given  an  in- 
crease from  55  to  66  2/3  per  cent,  of  disability  com- 
pensation. 

You  are  aware  that  for  this  and  other  increases  our 
assessments  were  raised.  We  then  thought  that  this 
increase  would  satisfy  labor  for  a  while,  but  we  were 
mistaken,  and  to-day  we  see  the  building  trade  section 
of  labor  asking  for  100  per  cent,  disability,  together 
with  other  increases.  We  have  the  word  of  the  gov- 
ernment that  they  will  not  introduce  any  bill  for  this 
increase  this  year,  but  they  have  no  control  over  a  pri- 
vate member  bringing  one  forward.  We  regret  that 
any  agitation  for  an  increase  should  arise  and  we  trust 
that  labor  will  see  the  folly  of  their  demand  and  leave 
this  act  alone  for  some  years  to  come.  One  of  the 
largest  committees  representing  the  building  industry 
appeared  before  the  Minister  of  Public  Works  to  voice 
their  feelings  both  by  letter  and  attendance,  and  unless 
a  private  bill  receives  the  government's  support  it 
would  hardly  carry — yet  we  must  be  ready  if  such  a 
scheme  should  be  presented. 

The  Lien  Act 
This  act  has  not  received  the  support  the  govern- 
ment promised  us,  and  at  the  present  time  it  looks  as 
though  this  work  may  be  placed  in  the  hands  of  the 
Law  Society  to  frame  an  entirely  new  act.  There  is 
a  feeling  among  contractors  at  the  present  time  that 
there  is  not  very  much  to  be  gained  by  the  use  of 
liens  and  they  contend  that  a  better  system  of  pay- 
ments of  contracts  would  be  far  better  and  would  serve 
the  purpose  ahead  of  any  lien  law. 

Fair  Rental  Act 

A  bill  was  framed  by  the  Attorney-General  under 
this  name,  and  after  the  perusal  of  the  same  objection 
was  taken  to  it  and  a  deputation  consisting  of  owners 
of  buildings  and  contractors  interviewed  the  Attor- 
ney-General and  showed  him  conclusively  that  the  bill 
would  be  detrimental  to  the  building  industry,  as  it 
would  stop  individuals  from  placing  their  money  in 
building,  unless  they  could  see  some  fair  returns  for 
their  investment.  He  promised  to  modify  the  same 
and  a  more  reasonable  bill  will  be  presented  at  this 
session.  We  might  say  in  passing  that  the  furthering 
of  this  bill  was  caused  by  tenants  complaining  that 
owners  had  increased  the  rents  to  a  very  high  figure — 
it  was  rather  proved  to  the  Minister  that  overcharging 
was  more  the  fault  of  tenants  sub-letting,  than  by 
owners.        ♦ 

Accident  Prevention 

Your  committee  also  carried  out  the  wishes  of  the 
February  convention  regarding  an  Accident  Preven- 
tive Association.  This  association  was  formed  and  a 
charter  procured.  The  Compensation  Board  placed 
our  circular,  also  one  of  their  own,  stating  the  case 
plainly  to  the  employers  regarding  the  cost  of  running 
the  same,  but  not  stating  any  figures.  It  rather  placed 
the  scheme  in  a  doubtful  light  regarding  expense,  and 
when  the  vote  was  taken,  we  found  it  was  rather 
against  the  scheme — yet  the  Board  very  kindly  gave 
us  the  ballot  to  peruse.  We  found  to  a  certainty  that 
although  we  were  the  smallest  numbers  in  voting  for 
the  association,  we  paid  one-third  more  per  capita  than 
the  majority  vote.  We  think  you  will  see  by  the  re- 
port of  accidents  for  1920  which  the  board  has  kindly 
furnished  us,  that  some  educational  work  will  have  to 
be  done  to  keep  us  more  free  from  accidents.    Other- 
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wise  an  additional  increase  will  have  to  be  made  to 
our  assessment.  Your  committee  in  their  proposed  ar- 
rangement for  the  working  of  this  association  believed 
that  less  than  $10,000  a  year  would  easily  carry  out 
their  idea  and  this  amount  would  only  be  a  small  frac- 
tion on  their  assessments.  We  have  no  doubt  that  by 
a  little  more  publicity,  this  work  would  have  received 
a  majority  vote,  and  we  ask  you  to  consider  the  pro- 
posal to  place  before  the  board  our  request  for  another 
vote  on  the  same.  This  is  the  only  class  of  employ- 
ment not  guarded  by  a  preventive  association. 

Eight-hour  Day 

This  bill  comes  before  the  House  at  this  session 
and  is  sponsored  by  Mr.  McBride,  of  Brantford.  This 
is  a  drastic  measure  and  if  carried  out  would  be  a 
hardship  to  all  employers  of  labor.  For  at  the  present 
time  we  have  agreements  with  our  various  employees 
where  overtime  is  advantageous  to  both  of  us.  It 
would  also  mean  less  production  and  we  can  assure 
you  that  more  production  is  the  cry  of  to-day.  The 
penalties  for  not  carrying  out  the  eight-hour  day  are 
severe  in  every  sense  of  the  word.  The  member  is  now 
having  the  bill  printed  and  has  promised  us  a  copy  at 
an  early  date. 

Adolescent  Act 

The  Adolescent  Act  comes  before  the  House  this 
session.  This  act,  we  believe,  is  along  the  idea  for 
compulsory  education  up  to  the  age  of  sixteen.  As 
there  are  hundreds  of  boys  and  girls  now  working  at 
light  business  and  thereby  bringing  in  money  to  help 
keep  the  household  or  themselves,  it  then  becomes  a 
question  of  raising  money  by  taxation  to  meet  the  loss 
incurred  by  this  proposed  change. 

Taxation 

Taxation  of  foreign  contractors  or  contractors  out- 
side of  the  province.'  We  are  pleased  to  state  that  the 
Toronto  Assessment  Commissioner  framed  a  by-law 
to  the  effect  that  proper  taxation  will  be  levied  against 
the  outside  contractor,  and  as  more  money  is  needed 
to  pay  increasing  liabilities,  we  have  no  doubt  what- 
ever in  this  proposed  measure  being  carried. 

From  the  commissioner's  office  to-day  we  are  in- 
formed that  the  proposed  measure  or  change  is  ready 
o  before  the  house  as  a  City  of  Toronto  Bill,  and 
the  taxation  is  fixed  at  one-half  to  one  per  cent. 

In  Conclusion 

These  and  other  legislative  questions  are  before  us 
and  due  consideration  should  be  given  them,  and  we 
trust  that  any  resolutions  you  may  make  for  this  com- 
mittee to  present  to  the  various  departments  will  be 
so  reasonable  as  to  receive  a  courteous  and  fair  hear- 
ing, by  those  who  have  to  present  the  same. 

Appointment  of  Committees 

The  first  item  of  business  at  the  evening  session 

on  Tuesday,  was  the  appointment  of  committees, 
which   resulted   as   follows: 

Resolutions  Committee:  Mr.  Grace,  Sarnia;  Mr.  J. 

F,  Bremner,  Hamilton;  Mr.  J.  M.  Smith.  Ottawa;  Mr. 
R.  < '..  Wilson,  1  .oiuliiii  ;  (  ol.    I .   I  ..   YoungS,  Stratford. 

Labor  Committee :  Mr.  E.  B.Osborne,  Hamilton; 
Mr.  Christie,  Mr.  B.  Blonde,  Chatham;  Mr.  Peter  Mc- 
Larty,  Sault  Ste.   Marie:   Mr.  Geo.  Gander,  Toronto, 

and  Mr.  Xonis  E.  Gibb,  Sarnia. 

Nominating  Committee :  Mr.  T.  R.  Wright,  Lon- 
don ;  Mr.  Webster,  Mr.  Jamieson,  Mr.  J.  F.  Bremner, 


Mr.  John  Scott;  Mr.  Ingram,  Mr.  Jas.  C.  Hendershot, 
Chatham;  Mr.  S.  F.  Smith,  Ottawa. 

Paper  on  "Agreements  with  Labor" 
Mr.   Gibb,  of  Sarnia,  then   presented  his  paper  on 
'"Agreements  with  Labor,"  his  remarks  in  this  con- 
nection following: 

"Agreements  of  Labor  is  one  of  the  problems  con- 
fronting the  building  industry  at  the  present  time. 
The  attitude  of  organized  labor  for  the  past  few 
years,  and  their  difference  as  to  their  agreements  has 
naturally  made  the  contractor  very  cautious  at  the 
present  time  as  to  what  the  prospects  of  dependable 
labour  will  be  for  the  coming  year. 

"A  temporary  period  of  unemployment  must  be 
faced,  but  this  should  give  an  opportunity  for  building 
up  an  efficient  organization  and  the  employer  should 
endeavor  to  secure  the  highest  efficiency  and  main- 
tain, to  the  greatest  possible  extent,  a  high  wage  scale. 
The  unit  cost  of  production  must  necessarily  decline, 
but  preferably  through  the  medium  of  higher  effic- 
iency than  through  the  narrow  policy  of  forcing  down 
wages. 

"Capital  and  labor  are  essential  partners  in  the 
world's  great  work  of  production.  Between  them 
there  must  be  the  fullest  co-operation;  their  interests 
are  mutual,  if  not  identical.  Universal  employment 
spells  prosperity  for  both  worker  and  employer.  Any- 
thing that  retards,  restrains,  or  discourages  the  in- 
vestment and  active  employment  of  capital,  whether 
it  be  agitation,  legislation,  labour  troubles,  or  fear  of 
them,  is  a  calamity  to  labor  and  an  injury  to  capital. 
for  an  idle  dollar  means  an  idle  man  and  an  idle  man 
means  loss  of  profit  on  the  dollar. 

"In  order  that  men  engaged  in  the  building  in- 
dustry may  get  the  maximum  production  at  the  min- 
imum cost,  a  cost  system  should  be  adopted  and  a 
record  of  the  labor  performed  by  individuals,  gang, 
or  group,  so  that  a  unit  price  could  be  arrived  at 
whereby  the  worker's  production  could  be  measured ; 
then  it  would  be  possible  to  grade  the  worker  and  pay 
him  for  his  production.  The  worker  sells  his  services 
in  the  open  market  for  the  medium  of  exchange,  which 
is  computed  for  convenience  in  dollars  and  cents. 
He  takes  that  return  and  purchases  his  necessities  in 
the  open  market.  If  that  necessity  were  apples  and 
the  seller  had  several  different  packages  of  the  same 
size  and  price,  but  of  different  quality  the  worker 
would  buy  only  the  best.  Very  soon  the  inferior  apple 
would  be  all  that  would  remain  and  the  seller  would 
have  apples  on  his  hands  that  could  not  be  disposed 
of;  naturally  he  would  at  once  use  every  effort  to 
have  all  of  his  apples  of  the  best  quality. 

"1  think  if  the  man  was  graded  for  the  job  he  would 
soon  realize  that  his  individual  efforts  together  with 
his  interest  in  the  employer's  production  would  not 
only  lead  to  increased  pay,  but  should  make  him  a  more 
contented  employee." 

A  vote  of  thanks  was  tendered  to  Mr.  Gibb  for  his 
splendid  address,  on  motion  of  Mr.  Bremner.  seconded 
by   Mr.  Christie.     • 

Discussion  on   Legislation 

Matters  conected  with  legislation  were  again 
brought  up  for  discussion  by  Mr.  Gander,  the  first 
question  introduced  being  in  reference  to  the  assess- 
ment of  taxation  on  foreign  contractors. 

A  resolution  was  moved  by  Mr.  Bremner,  that  the 
convention  express  its  hearty  support  of  the  Toronto 
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Commissioners'  action  on  this  question.  This  was 
seconded  by  Mr.  McLarty  and  carried. 

The  Lien  Act  was  the  next  matter  to  be  brought 
forward.  It  was  moved  by  Mr.  Bremner  that  the  con- 
vention take  no  further  action  in  regard  to  the  Lieu 
Act.     Seconded  by  Mr.  Gibb. 

An  amendment  was  moved  by  Mr.  Osborne:  That 
in  view  of  the  fact  that  this  mater  was  taken  up  by  the 


bill  to  be  introduced  in  the  Ontario  Legislature  re- 
garding an  eight-hour  day  for  the  province  of  Ontario. 
Mr.  Webster,  of  Gait,  moved  a  resolution  that  the  ex- 
ecutive be  instructed  to  protest  against  the  eight-hour 

clause  and  any  other  clause  which  they  deem  detri- 
mental to  the  interests  of  the  trade,  and  that  all  local 
exchanges  receive  notification  of  their  action.  This 
was  seconded  by  Mr.  Hendershot,  and  carried. 


Some  of  the  New  Executive  Members  of  the  Ontario  Builders'  Organization 


Mr.    C.    F.    Till 


If.r.   L.   A    Boss.   1st  Vice-president 


Mr.    W.    E.    Dillon 


Mr.  J.  M.  Pigott 


Mr.   H.  Elgie 


Mr.   T.   R.  Wright 


Canadian  Building  Association,  the  secretary  should 
get  in  touch  with  Mr.  J.  Clark  Reilly,  at  Ottawa,  to 
ascertain  what  has  been  done  by  them,  reporting  same 
back  to  the  first  executive  meeting;  and  that  until  that 
time,  no  further  action  be  taken.  This  motion  was 
later  withdrawn  by  Mr.  Osborne  in  favor  of  the  orig- 
inal motion,  which  was  carried. 

A  discussion  then  took  place  regarding  the  proposed 


The  question  of  the  "Adolescent  Act"  was  then 
brought  up,  but  on  motion  of  Col.  Youngs,  seconded 
by  Air.  Webster,  it  was  decided  to  drop  it.    - 

The  next  question  brought  forward  was  that  of 
increased  compensation.  This  was  left  in  the  hands 
of  the  Resolutions  Committee  to  deal  with. 

At  the  session  of  the  morning  of  Wednesday,  Feb. 
16,  Mr.  E.  B.  Osborne  gave  a  short  talk  on  the  "Op- 
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bional  Plan  of  Employment."  lie-  read  the  Optional 
Plan  as  drawn  up  by  the  Hamilton  Labor  Committee 
and  presented  by  Mr.  A.  R.  McPherson  at  tin-  annual 
meeting  of  the  Hamilton  association.  This  scheme 
was  fully  described  in  the  Contract  Record  of  Jan.  19, 
page  67.  Mr.  Osborne  stated  that  the  Hamilton  men 
were  Strongly  in   favor  Of  this  "optional"  plan  and  tile 

painters  and  electricians  had  already  adopted  it.    The 

unions  had  come  to  them  at  the  outset  with  a  demand 
for  a  blanket  agreement,  in  which  they  would  have  '-•> 
sign  up  with  fourteen  unions  before  they  could  come 
to  terms  with  any  of  them.  The  association,  however, 
had  refused  this  demand  entirely,  and  were  determined 
that  they  would  have  an  agreement  to  suit  their  liking 
or  that  the  matter  must  come  to  a  fight.  If  there  was 
any  trouble  this  year,  they  intended  to  bring  in  the 
men  from  outside  points  to  do  the  work. 

Mr.  Geo.  Gander  pointed  out  that  the  first  step  to 
take  in  the  direction  of  the  "Optional  Employment" 
plan  would  he  to  make  agreements  that  would  elimin- 
ate sympathetic  strikes.  In  Toronto,  he  said,  there 
was  such  an  arrangement  with  the  bricklayers,  and 
they  were  also  willing  to  work  with  non-union  men  of 
other  trades.  There  was  a  similar  agreement  with  the 
plasterers,  and  he  believed  the  carpenters  w-ould  come 
to  the  same  terms. 

Mi-.  Morris  E,  Gibb  stated  that  the  Imperial  Oil 
Co.  employed  union  bricklayers  at  Sarnfia,  and  they 
made  no  objection  to  working  with  non-union  men  of 
any  other  trade. 

The  chairman  then  introduced  Mr.  A.  B.  Mansoii. 
B.A.Sc.  city  engineer,  of  Stratford,  Out.,  who  delivered 
a  very  interesting  paper  on  "The  Building  of  a  City," 
which   follows: 

Municipal  Works   of  Stratford,  Ont. 

Paper  Before  Provincial  Builders'  and 
Supply  Association 

By   A.    B.    Manson,    B.A.Sc,    City   Engineer,    Stratford.   Ont. 

The  subject  assigned  to  me  for  this  paper  is  "The 
Building  of  a  City."  The  scope  is  so  wide  that  prac- 
tically every  phase  of  building  construction  would  be 
dealt  with,  hut  not  wishing  to  he  too  general  1  shall 
lake  Stratford  as  the  city  referred  to  and  merely  touch 
on  the  departments  of  work  with  which  I  have  been 
associated  for  some  time  and  choose  from  that  work 
such  items  as  1  think  will  he  most  adaptable  to  cities 
of  the  smaller  variety  generally. 

First  of  all  let  me  quote  a  few  statistics.  In  1910 
our  population  was  14.800.  It  now  is  1(),000.  Then 
assessed  values  were  $8, 140,000.  To-dav  our  assess- 
ment is  $1.1X30,000.  In  1910  we  had  3'  _•  miles  of  pave- 
ment and  36]  ■  miles  of  sidewalk  as  compared  with  13 
miles  of  pavement  and  60  miles  of  walks  now.  This 
will  suffice  to  show  growth  and  the  approximate  rate 

of  development. 

Parks  a  Big  Asset 

Strange  as  it  may  seem  one  of  our  best  assets  is 
our  parks.  The  Park  Board  has  worked  wonders  in 
producing  or  assisting  in  the  evolution  of  the  city 
during  the  last  decade.      The  unbounded  gratitude  of 

Stratford  should  he  shown   to  the  memoiw    a\   the  late 

George    McLagan    by    continuing   to   cairj    oat    the 
splendid  vision    of   this   most    worthj    benefactor   to 

whose  wisdom  is  due  in  no  small  degree  the  famous 
and  I  say  it  advisably     the  famous  system  "i  park; 

OUr   city.      We    would    he    taking   you    hack   hut   a    few 
short  years  to  show      you     in     place  of  our  pleasant. 


health   giving   resorts,    riverside    parks    and   driv 
spectacle  of  rubbish  and  garbage,  a  rat  infested,  dis- 
ease breeding,  and  eye  offending  nuisance. 

In  1914  the  City  Council  inaugurated  a  municipal 
garbage  and  refuse  system  that  has  done  more  than 
any  other  single  utility  to  place  this  city  without  a 
peer  in  Western  Ontario  as  regards  its  health  and  san- 
itation. Regularly  each  week  the  city  is  Bwept  as 
clean  of  garbage,  refuse  and  ashes  as  is  humanly 
sible.  In  addition,  twice  a  year  an  extra  clean-up 
campaign  is  put  on  and  cellars  and  attics  full  of  rub- 
bish are  made  to  disgorge  and  no  doubt  many  a  tire 
is  thus  prevented.  As  an  idea  of  quantity,  during  1920, 
''740  cubic  yards  of  garbage  were  collected  and  des- 
troyed and  7212  cubic  yards  of  ashes  collected. 

Closing  up  Disease  Breeding   Watercourses 

In  order  that  you  may  more  fully  understand  our 
endeavors  to  build  a  sanitary  city  you  will  glance  with 
me  at  the  general  topography  of  the  town.  Right 
through  the  centre  is  the  main  stream  of  water  which 
we  call  the  Avon  River  and  Victoria  hake.  Note 
what  a  magnificent  thing  this  is  —  a  wide  open 
breathing  space  of  fresh  air,  sunshine  and  water, 
bounded  on  both  sides  by  green  hill  slopes  comprising 
part  of  our  parks  and  drives — a  veritable  sanatorium 
within  the  reach  of  all.  Beyond  the  rising  slope  to 
the  south  of  the  lake  was  a  creek,  or.  in  fact,  two  creeks 
known  as  the  Romeo  and  Krie  creeks  converging  from 
two  different  directions  and  forming  what  is  known 
as  the  Collegiate  creek.  These  were  at  one  time  filthy, 
disease-breeding,  open  sewers.  In  191?  the  city  coun- 
cil undertook  the  closing  in  of  the  first,  the  Romeo 
creek.  It  took  a  very  considerable  amount  of  educa- 
tion to  get  this  work  authorized  and  to  get  the  people 
to  see  the  benefit  of  putting  it  out  of  sight.  When  the 
contract  was  completed  there  was  in  place  about  7 

feel  of  monolithic  concrete  egg-shaped  conduit  with 
an  8  in.  wall  varying  in  height  from  five  to  six  ft.  and 
in  width  from  3 '  _,  to  4  feet.  This  storm  or  sin 
water  viaduct  removed  a  most  dangerous  menace  to 
health  and  prevented  absolutely  the  customary  east 
end  Hooding  during  the  spring  freshets.  The  si: 
er  will  now  pass  through  that  part  of  the  town  little 
suspecting  the  conditions  that  at  one  time  existed. 

<  mce  the  value  of  this  method  of  disposing  of  tl 
disturbing   little    waterways    was    established,    it 
not  difficult  to  carry  on  the  Collegiate  creek  arch,  1900 
feet    long,  and   the    Erie  arch.    1800   feet   long,   shortly 
followed.      The    design    of    these    was    quite    different 
from  that  of   Romeo  Creek  arch,    being    more  of    the 
regular  semi-circular  variety  9  feet    wide  at    the   ' 
and  from  5  to  6  feet  in  height  with  a  Y-shaped  fl 
These  have  cleaned  up  another  part  of  the  town. 

At  the  present  time  we  are  working  on  closing  up 
.mother  creek  in  the  south  end  of  the  city.  This  eon- 
duit  is  6,400  feet  in  length  and  is  circular  with  a  diam- 
eter of  42  in.  and  36  in.  This  work  opens  up  another 
pari  of  the  town  to  improvement  by  rapidly  getting 
rid  of  floods  of  surface  water. 

Sewerage  System 
Considering  our  sanitary  drainage,  we  see  the 
whole  city  a  network  of  sanitary  sewers,  varying  in 
si/e  from  4  feet  to  S  inches.  At  the  present  time, 
a  trunk  sewer  is  in  (he  course  of  construction  extend- 
ing from  the  disposal  works  to  the  eastern 
limits.  This  work  is  being  done  by  means  of  a  clam 
shell  digger  which  we  beKeve  in  this  instance  is  the 
most  successful  method.     This  sewer,  which  is  3  and 
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4  feet  in  diameter  crosses  the  heart  of  the  city  and 
many  were  the  difficulties  encountered,  from  quick- 
sand to  blue  clay  and  hard  pan,  including  corduroy 
and  old  trees  and  stumps  ten  feet  underground,  not  to 
mention  water  mains,  sewer  pipes,  gas  mains  and 
telephone  conduits.  The  tile  used  in  this  main  sewer 
is  of  reinforced  concrete  of  the  lock  joint  type.  The 
contract  was  let  in  1915  for  the  manufacture  locally 
under  our  own  inspection  and  specifications  at  $2.79 
per  foot  for  the  4-foot  pipe  and  $1.71  per  foot  for  the 
3-foot  pipe,  the  4-foot  being  delivered  on  the  line  of 
trench.  On  account  of  shortage  of  the  4-ft.  pipe,  due 
to  quantities  being  used  for  other  work,  about  12  car 
loads  had  to  be  imported  during  1920  which  cost  $6.60 
per  foot  plus  freight  which  really  meant  $7.16  per  foot 
as  compared  with  $2.79  per  foot  made  in  1915. 

Nor  are  our  endeavors  confined  to  purely  the  san- 
itary and  healthful  side  of  construction,  for  advance 
has  been  made  quite  extensively  along  the  utilitarian 
side.  As  previously  noted,  we  were  using,  in  1910, 
3l/2  miles  of  permanent  pavement  and  36y2  miles  of 
concrete  walks.  Now  we  have  13  miles  of  pavement 
and  60  miles  of  concrete  walks.  That  is,  about  25 
per  cent,  of  our  highways  are  paved  with  permanent 
pavements. 

Sheet  Asphalt  Found  Expensive 

We  have  found  it  most  satisfactory  to  build  all 
permanent  pavement  surfaces  on  concrete  founda- 
tions. These  foundations  are  a  1:6  mix  and  5  in.  in 
thickness.  Quite  a  variety  of  surfaces  have  been 
tried  and  while  sheet  asphalt  makes  one  of  the  best 
surfaces  it  is  also  found  to  be  very  expensive.  We 
have  gone  rather  extensively  into  the  bituminous  pen- 
etration type  of  pavement  and  have  found  this  espec- 
ially satisfactory  in  residential  districts.  Out  of  the 
64,000  square  yards  of  Tarvia  penetration  pavement, 
not  one  yard  has  been  a  failure.  This  is  mainly  at- 
tributed to  a  close  supervision  and  attention  to  detail. 
So  far  we  have  built  all  our  penetration  work  by  day 
labor  and  we  think  at  a  very  low  cost.  The  1920  cost 
for  Tarvia  penetration  was  91  cents  per  square 
yard  as  compared  with  $2.68  per  square  yard  for  stone 
filled  sheet  asphalt. 

The  tendency  has  been  in  places  to  build  small 
quantities  at  a  high  price  but  our  aim  here  has  been 
to  adopt  a  pavement  that  is  efficient  for  the  least 
money  and  to  give  the  advantages  of  the  money  spent 
to  as  large  an  area  as  possible.  Very  often  you  hear 
the  complaint  that  pavements  are  built  too  narrow. 
We  hear  such  criticisms  here,  but  my  contention  is 
that  it  is  better  to  build  as  narrow  as  is  compatible 
with  safety  and  once  again  stretch  out  the  pavement 
in  length  rather  than  width  and  make  the  money  spent 
cover  as  long  a  distance  as  possible  The  capital  ex- 
penditure is  thus  made  as  light  as  possible  to  the 
property  abutting  the  improvement  and  the  mainten- 
ance is  also  proportionately  reduced. 

A  Link  in  the  Provincial  Highway  Scheme 

Before  closing  I  would  like  to  mention  our  future 
anticipations  and  our  preparations  for  them,  partic- 
ularly along  the  line  that  is  at  present  agitating  the 
whole  province  and  providing  an  immense  amount  of 
work  in  construction.     I  refer  to  our  road  program. 

Last  fall  work  was  commenced  on  the  provincial 
highways  in  three,  directions  from  Stratford  making 
our  city  a  veritable  hub.  We  are  now  faced  with  a 
hurry  up  order  to  make  connections  across  our  town 
to  meet  these  incoming  roads.     This  serves  as  a  basis 


from  which  to  work  in  planning  future  paving  pro- 
grams. In  this  program  I  have  attempted  to  adopt 
the  points  of  necessity  and  importance  as  guiding  fac- 
tors and  therefore,  have  subdivided  our  streets  under 
three  heads:  first,  those  streets  which  are  trunk 
roads  for  city  and  country  alike  and  of  the  greatest 
importance  to  the  largest  community ;  second,  those 
streets  which  are  secondary  and  connecting  roads 
linking  up  sections  of  the  city  or  other  main  roads  in 
the  city  and  therefore,  of  importance  to  the  city  as  a 
community;  third,  those  streets,  which  are  local  or 
residential,  possibly  linking  up  existing  pavements  or 
opening  up  sections  of  local  interest  and  therefore,  of 
importance  to  localities  only. 

By  following  such  a  plan  or  survey  you  will  see 
that  it  is  our  object  to  serve  best  the  most  people  and 
get  the  most  value  out  of  every  dollar  spent. 

In  outlining  some  of  the  activities  and  objectives 
of  Stratford,  I  think  some  at  least  are  applicable  else- 
where. But  I  feel  sure  that  I  would  miss  the  great 
point  in  city  building  if  I  did  not  mention  in  conclus- 
ion that  in  the  building  of  a  city  it  is  not -the  efforts 
of  single  individuals  that  count  so  much  as  the  united 
efforts  of  all  a  city's  people  and  all  its  organizations. 

Mr.  Scott  moved  a  hearty  vote  of  thanks  to  Mr. 
Manson  "for  his  very  truthful  and  descriptive  boosting 
of  his  home  town.''  The  vote  was  very  heartily 
carried. 

Legislative  Matters 

.  The  discussion  on  "Legislative  Matters,"  which 
had  been  left  over  from  the  previous  evening,  was  then 
continued. 

Mr.  Gander  brought  up  the  matter  of  the  Work- 
men's Compensation  Act.  He  said  it  was  clear  to  him 
that  if  the  assessments  on  the  building  trade  for  pur- 
poses of  compensation  were  to  be  kept  down,  it  was 
clear  to  him  that  educational  work  would  be  required. 
The  members  of  the  trade  must  be  impressed  with  the 
fact  that  either  the  number  of  accidents  must  be  kept 
down  or  it  would  be  necessary  to  return  to  the  penalty 
system.  A  year  ago  at  the  request  of  the  association 
the  Workmen's  Compensation  Board  had  removed  the 
"penalty"  clause,  but  the  statement  with  which  the 
board  now  presented  them  showed  that  whereas  $470,- 
000  was  taken  in  during  the  year,  $473,867  was  handed 
out. 

The  statement  referred  to  by  Mr.  Gander  was  one 
which  the  Workmen's  Compensation  Board  had  gotten 
out  for  the  special  benefit  of  the  association  so  that  it 
might  be  brought  before  their  convention  and  the 
members  might  see  just  what  the  situation  was. 

An  Accident  Preventive  Association 

In  view  of  the  fact  that  the  accident  cost  was  be- 
ginning to  exceed  the  assessments,  Mr.  Gander  de- 
clared that  there  had  been  a  feeling  among  the  mem- 
bers of  the  association  that  the  formation  of  an  Acci- 
dent Preventive  Association  would  be  a  good  idea. 
While  the  vote  taken  last  year  among  the  builders  and 
contractors  throughout  the  province  had  been  un- 
favorable to  this  step,  he  believed  that  sufficient  edu- 
cational work  had  been  done  in  the  meantime  to 
change  the  sentiment  in  the  other  direction. 

In  reply  to  a  question  from  Col.  Youngs,  Mr.  Gan- 
der explained  that  it  was  the  idea  to  have  an  office  in 
Toronto,  with  a  secretary  or  manager,  and  also  to 
have  bodies  of  men  in  the  various  localities  who  would 
help  to  carry  on  the  propaganda. 

Mr.  Gibb  declared  that  he  was  heartilv  in  favor  of 
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the  formation  of  this  Accident  Preventive  Association. 
The  builders  of  the  province  were  paying  in  nearly 
half  a  million  dollars  and  the  extra  cost  for  running  the 
association  would  not  be  noticeable  in  the  assessment. 
The  secretaryship  of  the  Provincial  Builders'  &  Supply 
Association  could  be  combined  with  that  of  the  pro- 
posed organization,  with  great  advantage  to  the  in- 
dustry, and  he  felt  that  if  the  Board  would  not  consent 
to  pay  the  expenses  out  of  the  funds  from  the  assess- 
ments, the  builders  should  assess  themselves  to  do  it. 
Mr.  Gibb  made  a  motion  that  the  Board  be  asked  to 
take  a  re-vote  on  the  question  of  the  formation  of  an 
Accident  Preventive  Association.  Mr.  Osborne  sec- 
onded the  motion.  He  suggested  that,  while,  as  he 
understood  it,  the  previous  vote  had  been  taken  by  the 
Workmen's  Compensation  Board,  he  thought  the 
questionnaire  on  this  occasion  ought  to  be  sent  out 


The  Secretary  of  the  Provincial 
Builders'  and  Supply  Association 


■ 


Mr.   Geo.   Gander 


from  the  association,  or  in  such  a  way  that  the  mem- 
bers of  the  trade  throughout  the  province  would  know 
that  the  association  was  back  of  the  movement.  He 
thought  also  that  it  should  be  made  clear  that  the  ex- 
penses would  be  paid  by  a  fraction  of  a  per  cent,  added 
to  the  assessment. 

Mr.  Gander  stated  that  he  had  recently  had  an  in- 
terview with  Hon.  Mr.  Rollo,  Minister  of  Labor,  who 
had  hinted  that  there  was  a  proposition  coming  alon.L' 
for  the  appointment  of  inspectors  for  the  purpose  of 
curbing  accidents,  if  the  situation  did  not  show  an  im- 
provement. In  that  case  the  matter  would  be  taken 
out  of  the  employers'  hands,  and  would  be  dealt  with 
by  the  labor  people. 

Check  Up  Assessments 
Col.  Youngs  suggested  that  another  way  in  which 
more  revenue  could  be  collected,  instead  of  increasing 
the  assessment,  would  be  to  check  up  all  those  who  are 
evading  payment.  He  was  certain  that  there  were  a 
large  number  of  jerry  builders  who  paid  no  assess- 
ment to  the  Board. 


Mr.  Wright  said  he  had  spoken  to  the  chairman  of 
the  Board  on  that  point  last  year,  and  that  he  had 
said  that  it  would  be  too  expensive  a  matter  for  the 
board  to  try  and  ferret  out  all  these  evaders.  He 
thought  the  matter  was  up  to  the  Builders'  Exchanges. 

Col.  Youngs  declared  that  the  proper  way  would  be 
to  make  it  compulsory  for  the  town  clerk  or  building 
inspector  in  every  municipality  to  make  returns  on  all 
the  work  for  which  permits  were  issued.  It  was  the 
wrong  principle  to  require  private  citizens  to  become 
detectives  for  the  proper  operation  of  an  act,  and  the 
reporting  of  delinquents  should  be  in  the  hands  of  an 
official  who  was  in  touch  with  the  work. 

Mr.  Bremner  thought  the  simplest  way  would  be 
for  the  Government  to  require  that  the  municipalities 
refuse  to  issue  building  permits  unless  the  applicant 
could  show  his  receipt  from  the  Workmen's  Compen- 
sation Board  showing  that  his  assessment  had  been 
paid. 

Mr.  Webster,  of  Gait,  suggested  that  a  little  pamph- 
let should  be  gotten  out  showing  what  the  advantages 
of  the  association  would  be  and  what  it  would  cost. 

Mr.  Gibb's  motion  that  the  Workmen's  Compensa- 
tion Board  be  requested  to  take  a  re-vote  on  the  ques- 
tion of  the  formation  of  an  Accident  Preventive  Asso- 
ciation for  the  building  trades  in  Ontario,  was  put  to 
the  meeting  and  carried. 

Delegates  Visit  Some  of  Stratford's  Important 
Industrial  Plants 

The  afternoon  of  Wednesday  was  spent  by  the 
delegates  in  a  very  pleasant  trip  around  the  city  of 
Stratford,  during  which  they  paid  visits  to  the  G.T.R. 
repair  shops,  the  Mc Lagan  furniture  factory,  and  the 
Canadian  Edison  Appliance  Company's  plant. 

The  Banquet 

At  the  banquet  on  Wednesday  night,  the  Stratford 
Builders'  Exchange  excelled  themselves  in  their  hos- 
pitality to  the  visiting  delegates.  The  tables  were 
spread,  right  royally,  with  good  things,  and  all  agreed 
that  the  menu  was  splendidly  suited  both  to  builders' 
tastes  and  to  builders'  terms.  It  was  in  the  form  of  a 
"Specification  for  Interior  Trim  to  the  Combustion 
Chambers  of  the  Provincial  Builders'  &  Supply  Asso- 
ciation of  Ontario  —  Stratford  Builders'  Exchange, 
architects."  The  "Specification"  read  like  this: 
"Cleaning  coat  (acid  grease  remover) ;  First  rough  fill 
— Stopping  (remove  all  knots) ;  Foundation  coat — 
with  Brown  Stain  (to  be  applied  hot)  ;  Second  fill — 
smooth — stucco  work  on  columns ;  Mixed  color  frieze 
(apply  cold)  ;  Second  coat — with  white  stain  (do  not 
apply  too  thick) ;  Third  coat — stiff  (apply  cold  with 
care)  ;  Fourth  coat — mixed  colors  (wash  down  hot)  ; 
Finishing  touches  (as  directed). 

The  "Finishing  Touches"  were  in  the  form  of  a 
number  of  toasts,  and  brief,  bright  speeches.  Col.  J.  I.. 
Youngs,  M.C.,  was  the  toastmaster  of  the  evening.  Af- 
ter the  toast  to  the  King  had  been  drunk,  Mr.  May- 
berry,  principal  of  the  local  collegiate  institute,  was 
called  upon  to  propose  the  toast  to  "Our  Dominion." 
which  he  did  in  a  witty  and  interesting  speech.  He 
declared  that  there  could  not  be  a  dark  future  ahead 
of  Canada,  considering  her  war  record  and  the  way  in 
which  Canadians  had  stood  the  test  of  the  world  con- 
flict. To  the  builders  his  message  was.  "Build!  Build! 
Build!"  Immigrants  would  come  to  Canada  in  thou- 
sands and  we  must  be  ready  to  receive  them.  Mr. 
Mayberry  also  referred  to  the  fact  that  the  chairman. 
Col.  Youngs,  was  one  of  his  first  pupils,  and  said  it  was 
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a  great  pleasure  to  him,  as  an  old  school  teacher,  to 
come  to  a  gathering  of  this  kind  where  one  of  his  old 
scholars  was  presiding. 

Mr.  Geo.  Gander,  in  proposing  a  toast  to  the  city 
of  Stratford,  declared  that  the  visiting  delegates  were 
surprised  and  pleased  to  find  such  an  attractive  and 
progressive  town,  and  that  they  were  also  delighted 
with  the  hospitality  they  had  received  both  from  the 
city  and  from  the  members  of  the  Builders'  Exchange. 

Mr.  Gander  also  read  a  telegram  from  Mr.  J.  M. 
Pigott,  of  Hamilton,  dated  from  Kingston,  Feb.  16, 
which  expressed  the  writer's  regrets  at  bis  inability  to 
be  present  and  wished  the  association  every  success  in 
their  proceedings. 

The  toast  to  the  city  of  Stratford  was  replied  to  by 
Mayor  Gregory,  who  in  a  few  brief  remarks,  thanked 
the  builders  for  their  appreciative  comments  on  the 
city.  He  also  referred  to  the  work  that  their  industry 
had  done,  and  was  doing,  for  the  development  of  civil- 
ization. They  had,  he  said,  splendid  traditions  behind 
them,  and  a  great  work  before  them.  In  conclusion,  he 
expressed  the  hope  that  the  association  might  find 
opportunity  in  the  not  distant  future  to  meet  again  in 
Stratford.  They  would,  he  assured  them,  receive  a 
warm  welcome,  and  would  always  find  the  latch  string 
on  the  outside  of  the  door. 

Better  Service  the  Object  of  the  Association 

Mr.  R.  T.  Orr,  president  of  the  Chamber  of  Com- 
merce, was  then  called  upon  to  propose  a  toast  to  the 
Provincial  Builders'  &  Supply  Association.  Mr.  Orr 
made  an  interesting  speech  in  which  he  pleaded  for  the 
artistic  in  construction  work.  This  toast  was  replied 
to  by  Mr.  N.  E.  Gibb.  Mr.  Gibb  declared  that  the  asso- 
ciation was  banded  together  for  the  benefit  of  the  men 
engaged  in  construction  business,  to  make  them  better 
acquainted  with  one  another,  and  to  help  them  sive  the 
public  better  service.  All  they  asked  from  the  public 
was  recognition  of  those  services  and  the  opportunity 
to  exercise  their  abilities. 

A  toast  to  the  visitors  was  proposed  by  Mr.  II.  W. 
Strudley,  and  was  coupled  with  the  names  of  Messrs. 
Wright  and  Noble,  both  of  London,  and  Mr.  Webster, 
Gait.  These  gentlemen  had  some  interesting  remarks 
to  make  on  the  present  commercial  and  industrial  situ- 
ation. Mr.  Strudley's  declaration  that  the  root  of  the 
trouble  was  the  fact  that  "business  morals  had  gone  to 
pieces,"  elicited  a  spirited  and  humorous  replv-  from 
Mr.  Noble.  Mr.  Wright  felt  that  the  "Golden  Rule", 
was  the  solution  of  the  difficulties. 

Mr.  Bremner,  of  Hamilton,  took  the  opportunity  of 
proposing,  in  very  appropriate  fashion  a  resolution  of 
thanks  to  the  city  of  Stratford  and  the  local  Builders' 
Exchange  for  the  hospitality  shown,  and  Mr.  Robt. 
Marson,  as  president  of  the  Exchange,  made  a  suitable 
reply. 

A  very  pleasing  feature  of  the  evening  was  the 
musical  entertainment.  There  was  very  hearty  com- 
munity singing,  led  by  Mr.  Garner,  besides  very  in- 
teresting selections  rendered  by  a  Hawaiian  trio  and 
by  a  vocalist,  Mr.  J.  E.  Garrett.  Mr.  Garner  also 
favored  the  gathering  with  a  humorous  reading,  which 
was  very  much  appreciated. 

THURSDAY  A.  M.  SESSION 

On  Thursday  morning  the  report  of  the  Resolutions 
Committee  was  presented  by  Mr.  Grace.  This  report 
comprised  the  following  resolutions,  all  of  which  were 
carried : 

(1)     That  this  convention   of  building  industries 


now  in  session  in  Stratford  strongly  oppose  any  legis- 
lation to  increase  the  workmen's  compensation  above 
the  present  rate  of  66  2/3  per  cent.  Adoption  moved 
by  Mr.  Bremner,  seconded  by  Mr.  T.  R.  Wright. 
Carried. 

(2)  That  this  convention  express  its  appreciation 
to  the  Workmen's  Compensation  Board  for  courtesies 
extended  to  this  association  during  the  past  year. 
Adoption  carried. 

(3)  That  this  convention  request  the  Workmen's 
Compensation  Board  to  take  another  vote  on  the  ques- 
tion of  the  formation  of  an  Accident  Preventive  Asso- 
ciation.    Adoption  moved  by  Mr.  Bremner,  seconded* 
by  Mr.  Gibb.     Carried. 

(4)  (A  resolution  to  be  forwarded  to  Mr.  Herbert 
Elgie,  past-president  of  the  association,  who  was  un- 
able to  be  present  on  account  of  illness)  "That  this 
convention  express  their  regret  that  owing  to  your 
illness  you  are  unable  to  be  with  us.  We  express  our 
sincere  wish  for  your  speedy  recovery  and  we  trust 
that  in  the  near  future  you  will  be  able  to  participate  in 
our  deliberations."  Adoption  moved  by  Mr.  Wright, 
seconded  by  Mr.  Blonde. 

(5)  That  the  Resolutions  Committee  concur  in 
the  resolutions  of  the  Labor  Committee  regarding 
"Optional  Plan  of  Employment,"  apprentices  and  the 
eight-hour  day  legislation,  and  that  we  refer  the  Sault 
Ste.  Marie  labor  trouble  back  to  the  open  meeting. 

The  resolutions  of  the  Labor  Committee  above  re- 
ferred to  were  as  follows :     ' 

(a)  Re  optional  form  of  employment — We  the 
members  of  the  Provincial  Builders'  &  Supply  Associ- 
ation, in  convention  assembled  at  Stratford,  pledge 
our  support  and  sympathy  toward  this  proposition, 
and  would  urge  that  future  agreements  contain  a 
clause  whereby  that  union  being  party  to  agreement 
will  agree  conclusively  not  to  leave  work  on  sympa- 
thetic strike.  Adoption  moved  by  Mr.  Gibb.  seconded 
by  Mr.  Miller.     Carried. 

(b)  Re  apprentices — It  is  the  feeling  of  this  as 
ciation  that  while  we  perfectly  agree  as  to  a  fair 
amount  of  technical  education,  we  will  not  impose  on 
the  apprentices  the  penalty  or  pressure  of  attending 
night  school — but  that  we  use  our  influence  among 
our  members  to  pay  a  wage  that  will  be  in  line  with 
the  present  cost  of  living — and  averaged,  as  a  mini- 
mum, one-third  of  the  rate  paid  journeymen  at  the 
time  of  engagement.  Adoption  moved  by  Mr.  Wright, 
seconded  by  Mr.  Scott.     Carried. 

(c)  Re  eight-hour  day — We  in  convention  assem- 
bled at  Stratford  representing  the  building  and  con- 
struction industries  throughout  the  province  protect 
strongly  against  the  proposed  eight-hour  day,  as  it  is 
against  present  sentiment  in  favor  of  production ;  also 
it  is  against  the  present  agreements  we  have  with 
labor  bodies  which  are  decidedly  advantageous  to 
both  employer  and  employee,  and  that  our  industry. 
being  a  seasonal  occupation,  serious  consideration 
should  be  given  to  our  protest.    Carried. 

(d)  Extreme  wage  propositions  from  Sault  Ste. 
Marie  unions.  This  question  had  been  referred  to  the 
convention  by  the  Sault  Ste.  Marie  delegates,  and  was 
originally  dealt  with  in  a  resolution  drawn  up  by  the 
Labor  Committee.  It  being  referred  back,  however,  to 
the  meeting  by  the  resolutions  committee,  the  conven- 
tion decided  to  make  merely  a  recommendation,  which. 
as  finally  drafted,  read  as  follows: 

"The  delegates  from  this  city  stated  their  case  re- 
garding extreme  wages  and  asked  our  opinion  of  the 
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same — they  being  placed  in  the  position  of  being  a 
border  town  where  wages  are  based  generally  on  the 
average  on  the  U.  S.  side.  It  is  our  opinion  that,  con- 
sidering wages  paid  in  leading  Ontario  cities,  it  would 
be  better  to  concede  to  the  request  of  labor  rather 
than  have  a  conflict  with  them." 

There  was  some  discussion  on  this  question.  Col. 
Youngs  pointed  out  that  perhaps  the  best  step  for  the 
builders  in  the  Soo  to  take  would  be  to  take  steps  to 
introduce  the  optional  form  of  employment,  rather 
than  to  seek  to  cut  down  the  wages  of  the  men. 

A  resolution  of  thanks  to  the  Stratford  Builders' 
Exchange  was  moved  by  Mr.  Grace  of  Sarnia  and  sec- 
onded by  Mr.  Gibb.  It  received  the  hearty  concur- 
rence of  all  the  visiting  delegates. 

New  Officers 

The  report  of  the  Nominating  Committee  was  then 
presented  by  Mr.  Bremner,  as  follows: 

President,  N.  E.  Gibb,  of  Sarnia;  1st  vice-president, 
I..  A.  Moss,  London;  second  vice-president,  P.  Mc- 
Larty,  Saujt  Ste.  Marie;  secretary-treasurer,  Geo. 
(lander,  Toronto;  executive:  Thos.  Grace,  Sarnia;  A. 
(hatters,  Sault  Ste.  Marie;  W.  E.  Dillon,  H.  Elgie 
and  C.  F.  Till,  Toronto;  II.  J.  Graham,  Ottawa;  T.  R. 
Wright.  London;  J.  M.  Pigott,  Hamilton;  D.  R.  Mil- 
ler, (ialt;  I!.  Blonde,  Chatham;  Jno.  Bouge,  Petcr- 
boro;     F.  E.  Ingraham,  Stratford. 

Final  Session 

In  the  afternoon  the  discussion  again  turned  on 
the  wage  question  as  it  concerned  the  building  trade  in 
Sault  Ste.  Marie,  and  it  was  decided  to  give  a  letter  to 
the  delegates  from  that  point  for  the  consideration  of 
their  exchange,  which  perhaps  might  he  of  some  ad- 
vantage in  dealing  with  the  labor  unions.  The  letter 
pointed  out  that  there  was  nothing  in  prospect 
throughout  the  province  to  warrant  the  expectation  >f 
higher  wages  than  now  existed. 

Under  the  head  of  "Good  and  Welfare  of  the  Asso- 
ciation." Ties.  Gibb  referred  to  the  question  of  pub- 
licity. Pie  said  he  was  a  strong  believer  in  newspaper 
propaganda  as  a  means  of  furthering  the  interests  of 
the  industry.  As  one  instance  of  this  he  cited  the 
"own  your  own  home"  campaign,  which,  he  said,  had 
caused  a  great  many  workmen  to  take  hold  of  this  idea 
in  a  way  they  had  never  done  before,  paying  the  way 
for  an  increase  in  building  work. 

Mr.  Wright  commented  on  the  number  of  towns 
where  there  were  no  exchanges,  and  suggested  that 
the  Contract  Record  be  asked  to  insert  a  notice  to  the 
effect  that  the  president  or  the  secretary  of  the  pro 
vincial  body  stood  ready  to  supply  information  re- 
garding organization  to  any  town  that  was  anxious 
to  f( nut  an  exchange. 

Mr.  Gibb  pointed  out  that  there  would  be  consider 
able  expense  in  connection  with   the  propaganda  and 
doubted  if  the  present  revenue  would  be  sufficient  to 
carry  it  out. 

Sir.  Marson  moved  that  the  members  take  back  to 
their  exchanges  the  recommendation  that  they  include 
in  their  budget  for  the  coming  year  the  annual  fees 
for  the  Provincial  Builders'  &  SuppK  Association,  on 
the  basis  of  $2.00  per  capita,  the  first  half  of  the  pay- 
ment to  be  made  on  July  1.  This  motion  was  seconded 
by  Mr.  Osborne  and  carried. 

Mr.  Bremner  moved  that  the  usual  honorarium  be 
paid  the  secretary-treasurer.  Seconded  by  Mr.  Smith, 
and  carried. 


Montreal  Contractors  Change 
Name  of  Organization 

AT  the  annual  meeting  of  the  Association  of 
Montreal  Building  and  Construction  Indus- 
tries, held  on  February  11th,  Mr.  D.  K.  Church 
was  elected  president.  In  addition  to  the  new 
president,  the  following  officers  were  elected:  Hon- 
orary secretary,  Mr.  P.  B.  Locker;  honorary  treasurer. 
Mr.  James  E.  Walsh;  executive,  general  contractor-' 
section,    Mr.    Douglas    Bremner    (chairman),    M< 


Mr.    D.    K.    Church,   the  president  of  the    Mon- 
treal  Builders'   Exchange. 

John  Quinlan,  J.  P.  Anglin,  R.  McLean,  J.  B.  Reid; 
trade  contractors'  section:  Mr.  F.  J.  Parsons  (chair- 
man), Messrs.  T.  Latourelle,  R.  S.  Muir,  J.  J.  Roberts, 
11.  Vincent;  supply  dealers'  section,  Mr.  A."  W.  Brem- 
ner (chairman),  Messrs.  A.  T.  Alexander,  G.  W.  Dow, 
J.  Grieve,  J.  M.  G.  Lockerby. 

At  the  beginning  of  the  meeting  Mr.  J.  P.  Anglin 
presented  prizes  to  Messrs.  P.  Ferguson,  E.  W.  Saver, 
Conrad  Say  and  J.  Anderson,  winners  of  the  curling 
bonspiel  held  the  day  before.  Mr.  A.  W.  Bremner 
presented  prizes  to  the  runners  up,  Messrs.  A.  L.  Rob- 
ertson, M.  A.  Robertson,  W.  M.  Ramsay  and  W.  C. 
Cooke.  Several  prizes  were  offered  for  competition 
next  year. 

Following  a  discussion  on  the  name  of  the  organ- 
ization, it  was  decided  to  revert  to  the  old  nam. 
that  the  name  now  reads  The   Builders'   Exchange  of 
Montreal.  Inc..  affiliated  with  the  Association  of  Can- 
adian Building  and  Construction  Industri 

The  secretary-treasurer.  Mr.  David  K.  Trotter,  an- 
nounced a  surplus  of  £501.00.  and  the  financial  state- 
ment was  unanimously  approved  of.  Mr.  Trotter  also 
spoke  about  the  ten-storey  building  which  has  been 
proposed  as  the  future  home  of  the  Builder-'  Ex- 
change, and  mentioned  that  one-third  to  one-half  the 
floor  space  had  already  been  applied  for,  so  that  there 
is  every  hope  of  the  project  materializing  in  the  earlv 
future. 

Mr.  W.  M.  Irving,  in  his  retiring  address,  reviewed 
the  activities  of  the  association  durinsr  the  last  two 
years,  and  said  that  labor  conditions  of  the  oast  year 
had  been  very  satisfactory.    However,  with  the  present 
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condition  of  affairs,  it  was  hard  to  predict  a  revival 
in  construction  this  year,  but  a  revival  was  bound  to 
come  soon,  for  there  was  a  tremendous  shortage  of 
housing  to  begin  with.  In  his  opinion,  wages  would 
never  go  down  to  pre-war  levels,  and  to  reduce  the 
cost  of  construction,  laborers  must  increase  their  out- 
put of  work.  The  greatest  item  in  the  workman's 
budget  was  his  rent,  and  with  increases  in  rents,  one 
cannot  expect  laborers  to  accept  lower  wages.     To- 


wards the  end  of  the  year  it  will  be  realized  that  costs 
will  not  come  down,  and  people  will  decide  to  build 
once  more.  Mr.  Irving  advised  contractors  to  adjust 
their  systems  of  cost  keeping  so  that  a  fair  margin  of 
profits  will  be  ensured.  The  question  of  costs  has  to 
be  solved  before  construction  can  proceed. 

The  new  president,  Mr.  Donald  K.  Church,  then 
took  the  chair  and  appropriately  thanked  the  members 
for  the  honor  which  had  been  conferred  upon  him. 


Placing  Concrete  Under  Water 

New  Method  Prevents  Washing  Away  of  Cement- 
Used   With  Success  on  Newfoundland  Bridge  Piers 

By   L.   N.   Jenssen,   M.E.I.C. 


THE  accompanying  illustrations  were  taken  dur- 
ing the  construction  of  a  railway  bridge  over 
the  Terra-Nova  River  in  Newfoundland,  on 
which  work  a  novel  and  practical  method  of 
pouring  concrete  under  water  was  employed.  This 
scheme,  the  invention  of  a  Norwegian  engineer,  Mr. 
Johan  Store,  has  just  lately  been  introduced  to  the 
building  world.  The  principal  feature  of  this  inven- 
tion is  that  a  bag  of  canvas  or  other  strong,  pliable, 
and  water-proof  material  is  used  to  prevent  the  wash- 
ing away  of  the  cement  when  concrete  is  placed  under 
water  in  accordance  with  the  older  methods  employed 


was  very  swift,  and  any  sealing  without  considerable 
and  expensive  caisson  work  appeared  impossible.  It 
was  then  decided  to  try  the  Store  method.  The  depth 
of  water  was  about  9  feet,  the  river  bed  being  of 
rock  but  very  uneven.  Cribs  3  feet  6  inches  deep, 
built  of  4  inch  timber,  were  guyed  in  the  correct  pos- 
ition   for    the    foundations    of    the    piers,    and    2    inch 


Wood    tower    and    chute    employed    in    the    plating 

of  concrete  on  the  bridge  over  the  Terra 

Nova     River. 

before  the  use  of  forms  which  allow  of  concrete  being 
placed  in  a  water-tight  chamber. 

A  practical  test  of  Mr.  Store's  idea  was  made  dur- 
ing the  work  mentioned  above  and  illustrated  here- 
with—the erection  of  piers  for  a  railway  bridge  across 
the  Terra  Nova  River  in  Newfoundland.     The  current 


Completed   piers  for  railway   bridge   across  Terra    Nova   River, 
Newfoundland. 

planks  were  driven  to  the  bottom  to  help  break  the 
current  and  hold  the  cribs  in  position.  Ballast  was 
then  placed  on  a  scaffold  on  the  outside  of  the  cribs. 
Finally,  a  canvas  bag  of  ample  dimensions  was 
placed  over  the  top  of  the  crib  and  concrete  poured 
into  the  bag.  As  the  bag  became  filled,  the  weight  of 
the  concrete  caused  it  to  sink  inside  the  crib,  driving 
out  the  water.  After  the  bag  had  been  filled  to  the  top 
of  the  crib,  it  was  cut  off,  and  steel  rods  driven  into 
the  concrete  to  make  a  proper  bond  with  the  pier 
above.  The  work  was  carried  out  without  a  hitch, 
the  forms  for  the  piers  put  on  top  of  the  foundations, 
and  the  piers  finished  in  record  time.  They  were 
shortly  afterwards  subjected  to  a  rather  severe  test  by 
a  jam  of  logs  and  stood  up  without  any  damage  what- 
ever. 

There  can  be  no  doubt  but  that  the  Store  method 
offers  great  advantages  for  the  placing  of  concrete 
under  water.  In  many  cases  it  will  save  the  con- 
tractor both  time  and  expense. 

This  invention  has  been  patented  in  Great  Britain, 
and  arrangements  have  been  made  for  patents  to  be 
taken  out  in  America.  Readers  of  this  journal .  who 
are  interested  in  this  method  can  obtain  further  par- 
ticulars by  getting  into  touch  with  the  author  through 
the  Contract  Record. 
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Hydrated  Lime — Its  Manufac- 
ture, Use  and  Properties 

Its  Value  in  Waterproofing  Concrete,  in  Concrete   Highways, 
in  Plasters  and  Mortars— Processes  of  Hydration 

By  Lucius  E.  Allen,  before  E.I.C.  Annual  Meeting 

BEFORE    considering  the    installation  of  a  by-  all  pass  a  one-half  inch  ring  or  screen.    In  some  ca 

drated  lime  plant,  a  thorough  investigation  of  and  with  certain  limes  it  is  necessary  to  reduce  the  lime 

the  quality  of  the  limestone  and  quick  lime  pro-  to  a  granular  powder  before  it  is  hydrated     Owing  to 

duced    from    this    limestone    should    be    made,  the  physical  character  of  burned  lime    the  ordinary 

Mum    limestones  that  when  calcined  will  produce  a  gyratory  or  jaw  crushers  do  not  work'  satisfactorily 

lime  suitable  for  ordinary  building  purposes  will  not  and  some  type  of  disc  or  pot  crusher  should  be  used 
be  at  all  adapted  for  conversion  into  hydrated  lime.  „      H 

Some  limestones  contain  too  high  a  percentage  of  iron  .         Hydration 

to  produce  a  commercially  white  hydrated  lime,  while  ,  .le  next  steP  m  tbc  process  is  the  hydration  or 

others  may  contain  flinty  nodules  that  will  not  calcine  slacking  of  the  crushed  lime  by  the  addition  of  the 

or  hydrate  and  arc  difficult  to  pulverize  to  the  proper  ProPer  amount  of  water,  the  process  being  carried  out 

fineness.  ?y  means  of  a  hydrator.     Hydrators  may  be  divided 

Two  well  known  reactions  are  involved  in  convert-  mto   *wo   general   classes,    (a)    continuous   hydrators 

ing  limestone  into  hydrated  lime,  namely:—  and  (b.)  batch  hydrators.    Both  types  of  hydrators  are 

1.  Limestone,  plus  heat  drives  off  the  carbon  di-  ^te??1iv?ly  used'  the  Kritzer  continuous  hydrator  and 
oxide  contained  in  the  limestone  and  produces  calcium  the  C1yde  hatch  hydrator  being  the  two  most  corn- 
oxide,  or  quick  lime.  monly  used  types  of  hydrators. 

2.  Calcium  oxide  (lime)  plus  water  chemically  The  Kritzer  continuous  hydrator  may  be  described 
hydrates  the  lime  and  produces  calcium  hydroxide,  or  a:?  consisting  of  a  series  of  several  cylinders  of  varying 
hydrated  lime.  diameters,  but  of  equal  length,  mounted  horizontally 

For  purposes  of  a  proper  classification  all  limes  are  one  abov<[  the  °ther  on  a  steel  framework,  the  diam- 

graded  as  follows:—  ^e.rs  .of  the  cylinders  increasing  from  top  to  bottom. 

1.  High  calcium,  not  less  than  90  per  cent,  calcium  "  lthm  each  cylinder  i-  a  shaft  to  which  are  attached 
oxide.  9teel.  Paddles  which  not  only  serve  to  agitate  the  lime 

2.  Calcium,  not  less  than  85  per  cent,  nor  more  a>ntlini°usly  and  bring  about  thorough  hydration,  but 
than  90  per  cent,  calcium  oxide.  also  act  as  a  conveyor  to  push  the  lime  forward  from 

.    3.     Magnesian,  not  less  than  10  per  cent,  nor  more  on?   cybnder  to  another.     In   operation    the   crushed 

than  25  per  cent,  magnesia.  quick   lime   is   fed   into   the   top   cylinder,   the   correct 

4.     High   magnesian,   not   less   than   25    per   cent.  amount  of  water  being  added  through  spray  nozzles 

magnesia.  at   tbe   same   time.      Hydration    commences    immedi- 

There  are  doubtless  more  uses  for  a  high  calcium  ately'  tht.  heat  due  to  tne  hydration  of  the  lime  accel- 

lime  for  chemical  and  industrial  purposes  than  for  a  eratl"ff  the  reaction,  so  that  the  hydration  takes  place 

high  magnesian  lime,  and  while  it  may  be  conceded  qui^'y- 

that  a  high  magnesian  lime  is  better  adapted  for  plaster  „n  }  he  temperature  in  the  top  cylinder  will  vary  from 
mortars,  the  many  recent  improvements  that  have  been  W  degrees  to  90  degrees  centigrade,  depending  largely 
made  in  the  methods  of  hydration  of  high  calcium  lime  °.n  e  che.m'cal  composition  of  the  lime  being  by- 
have  overcome  to  a  large  extent  the  objections  to  the  drated>  a  nlSn  calcium  lime  usually  producing  higher 
use  of  a  high  calcium  lime  for  plaster  mortars.  The  temperatures  than  a  high  magnesian  lime.  A  certain 
following  analysis  of  a  high  calcium  and  a  high  mag-  amount  of  steam  is  generated  in  the  cylinders  due  to 
nesian  hydrated  lime  are  submitted  as  typical  examples  the.heat  of  hydration  and  this  passes  up  through  the 
of  these  two  classes  of  hydrated  limes.  '  various  cylinders  and  out  through   a   stack  provided 

High  calcium     High  magnesian  °».t,le  toP  cylinder.     The  successful -operation  of  the 

hvdrated  lime    hydrated  lime  Kritzer    continuous    type    of    hvdrator    depends    verv 

Siliceous  residue    1.67%  1.08  largely  on  the   careful    regulation   and  control   of  the 

oSchUnd  SdT;.. ::::::::::      , "  3         £%  amrunt  3  **?  Mlm'T\ t0  £e  hvdnuor- as  to° "»!c 

Magnesium  oxide   -..  lm  34!l6  ater     .  '  Produce  unhydrated  lime  and  an  excess  of 

Loss  on  ignition    15.30  water  will  produce  a  hydrate  that  is  damp  or  wet  and 

The  loss  on  ignition  represents  approximately  the  renders  subsequent  screening  or  grinding  verv  difficult, 

amount  of  water  required  to  hydrate  the  quick  lime  and  Tbe  capacity  of  the  Kritzer  hvdrator  denends  on  the 

to  convert  it  into  a  stable  product  in  the  form  of  a  very  size  a"d  number  of  cylinders  as  well  as  the  kind  of  lime 

fine  white  fluffy  powder.  to  be  hydrated,  but   will   range  from  4  to  6  tons  per 

Manufacturing  Process  10uTr'   »«.<'   r*  j    t.  *  «.  •     , 

1      Crn-shino-  de  batcn  ny**tor  the  crushed  lime  and 

Af.       .,      r  '    ,        ,  ,         ,  •     ,-  water  are  hoth  weighed  or  measured  and  admitted  to 

After  the  limestone  has  been  properly  calcined  in  the  hvdrator  in  batches.    The  Clvde  hvdrator  consists 

either  vertical  or  rotary  kilns,  it  is  cooled  and    then  of  a  steel  nan  about  ten  feet  in  diameter  which  rests 

passed  by  suitable  belt  or  pan  conveyors  to  the  crusher,  on  ball  bearings  and  is  made  to  revolve  bv  suitable 

The  lime  is  usually  crushed  to  such  a  size  that  it  will  gearing.    The  steel  pan  is  tightly  covered  with' a  *heet 
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iron  hood  and  stack.  Suspended  from  a  stationary 
framework  within  the  pan  is  a  series  of  steel  ploughs 
or  blades  which  keep  the  lime  stirred  up  as  the  pan 
revolves,  and  also  assist  in  discharging  the  lime  after 
hydration  is  complete  through  a  trap  located  in  the 
centre  of  the  pan.  From  1,500  to  2,000  pounds  of  lime 
are  treated  each  batch,  the  time  required  being  from 
10  to  15  minutes  for  each  batch. 

3.     Screening  and  Pulverizing 

After  hydration  and  discharge  from  the  hydrator, 
the  hydrated  lime  may  still  contain  some  small  par- 
ticles of  unhydrated  lime  or  core  which  it  is  necessary 
to  remove  entirely  from  the  finished  product  by 
screening,  or  further  pulverization.  If  screening  is 
adopted,  the  hydrated  lime  is  passed  through  a  me- 
chanical screen  or  separator,  the  two  types  most  com- 
monly used  being  the  Newaygo  separator  and  the 
Columbian  screen.  These  separators  entirely  remove 
all  unhydrated  particles  or  core,  and  the  tailings  are 
either  pulverized  and  sold  as  a  separate  product,  or 
pulverized  and  returned  to  the  hydrator  for  further 
hydration. 

If  it  is  desired  to  utilize  the  screenings,  it  is  pre- 
ferable instead  of  screening  to  pass  the  entire  product 
coming  from  the  hydrator  through  some  form  of  pul- 
verizer to  reduce  all  coarse  particles  to  a  uniform  fine- 
ness. The  Raymond  or  Lehigh-Fuller  mills  are  adapt- 
ed for  this  purpose. 

4.     Packing  and  Storing  Hydrated  Lime 

As  hydrated  lime  is  an  extremely  fine  and  fluffy 
powder,  it  is  necessary  to  employ  special  machinery 
for  packing  or  sacking  the  product.  The  Bates  Valve 
bagging  machine  was  invented  and  perfected  for  this 
purpose  and  is  almost  universally  used  for  sacking 
hydrated  lime.  A  special  type  of  paper  valve  is  used 
which  is  self-sealing  after  being  filled  and  makes  a 
compact  package  weighing  forty  pounds  net  of  hy- 
drated lime.  While  hydrated  lime  is  a  perfectly  stable 
product  as  compared  to  ordinary  lime,  it  should  never- 
theless be  stored  in  a  dry  place  and  if  so  stored,  will 
keep  almost  indefinitely;  in  fact  the  stability  of  hy- 
drated lime  is  one  of  its  most  valuable  features. 

Mechanical  Uses  of  Hydrated  Lime 

1.     Waterproofing  Concrete  Work. 

Until  recent  years  very  little  accurate  data  had 
been  secured  as  to  the  many  advantages  of  the  use  of 
hydrated  lime  in  conjunction  with  portland  cement 
concrete.  In  1909  in  a  paper  before  the  Canadian 
Cement  Users'  Association,  the  writer  called  attention 
to  the  successful  use  of  hydrated  lime  as  a  waterproof- 
ing agent  in  concrete  work,  and  it  is  gratifying  to  note 
that  its  use  has  now  become  quite  general. 

The  following  series  of  tests  conducted  by  Sanford 
E.  Thompson,  Boston,  Mass.,  indicate  the-  advantages 
of  hydrated  lime  as  a  waterproofing  agent : — 

Concrete  of  1:2:4  mixture,  hydrated  lime  added; 
specimens  were  4  in.  thick,  water  pressure  was  80  lbs. 
per  sq.  in. 
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In  another  series  of  tests  by  Mr.  Thompson  the 
specimens  were  concrete  cubes  in  which  iron  pipes 
were  imbedded  through  which  the  water  pressure 
could  be  applied.    The  results  were  as  follows: 


In  connection  with  these  tests  Mr.  'Thompson  fur- 
ther says : — 

"The  cost  of  large  waterproof  concrete  structures 
frequently  may  be  reduced  by  employing  leaner  pro- 
portions of  concrete  with  hydrated  lime  admixtures, 
and  small  structures,  such  as  tanks,  may  be  made 
more  watertight.  Although  the  character  of  the  sand 
and  stone  used  in  the  concrete  will  affect  the  best  per- 
centage of  lime  to  use,  the  present  materials  are  repre- 
sentative of  average  materials  throughout  the  country 
so  that  the  results  should  be  of  general  application. 
Coarser  sand  would  naturally  require  slightly  larger 
percentages  of  lime,  and  finer  sand  (that  is  sands  hav- 
ing a  larger  percentage  of  fine  grains,  which  pass  a 
sieve  with  40  meshes  to  the  linear  inch)  would  be  apt 
to  require  less  lime  since  sands  containing  considerable 
fine  material  produce  a  more  watertight  concrete." 

In  connection  with  the  second  series  of  tests  here 
shown,  it  may  be  of  interest  to  note  that  Mr.  Thomp- 
son used  a  pressure  of  60  pounds  per  square  inch,  or 
the  equivalent  of  about  140  feet  head,  which  is  far  in 
excess  of  pressure  met  with  in  ordinary  engineering 
practice. 

The  United  States  Bureau  of  Standards  have  also 
carried  out  an  exhaustive  series  of  tests  of  various 
waterproofing  mixtures  in  which  the  results  were 
summarized  in  the  following  words:  "This  (hydrated 
lime)  is  the  most  efficient  medium  employed  and  re- 
sulted in  an  almost  impermeable  mortar  at  the  two 
weeks'  test.  Its  value  is  probably  due  to  its  void- 
filling  properties  and  the  same  results  could  be  ex- 
pected from  any  other  finely  ground  inert  material, 
such  as  sand,  clay,  etc." 

As  density  of  concrete  is  the  prime  requisite  to 
secure  permanency  of  concrete  structures  subjected  to 
the  action  of  sea  water,  hydrated  lime  has  been  found 
to  be  one  of  the  best  agents  known  for  this  purpose. 
European  practice  has  very  generally  adopted  the  use 
of  hydrated  lime  in  all  floating  and  fixed  marine  struc- 
tures. In  the  construction  of  reinforced  concrete  oil 
carrying  barges,  in  which  the  inner  side  of  the  concrete 
is  exposed  to  the  action  of  crude  oil  and  the  outside 
to  that  of  sea  water,  the  use  of  hvdrated  l'me  has  been 
found  to  bevery  satisfactory.  Dr.  William  Michaelis. 
an  international  authority  on  marine  concrete,  also 
advocates  the  use  of  hvdrated  lime  for  all  marine  work. 
In  the  construction  of  large  concrete  tanks  for  the  stor- 
age of  water,  ammonia,  oil.  etc..  the  use  of  hydrated 
lime  has  been  found  to  give  the  best  of  resu'fs. 

2.     In  Concrete  Highways 

With  the  rapidly  increasing  use  of  concrete  as  a 
material  for  the  construction   of  our  main   highways, 
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many  problems  have  arisen  as  to  its  suitability  and 
durability.  Due  to  the  excessive  motor  truck  traffic 
on  some  of  our  main  highways,  it  has  become  neces- 
sary to  secure  a  very  dense  concrete  to  withstand  the 
shock  and  wear  of  this  traffic.  To  determine  the  rela- 
tive value  of  using  various  percentages  of  hydrated 
lime  with  concrete  for  concrete  highways,  the  State 
Highway  Department  of  Delaware  carried  out  a  most 
interesting  series  of  tests  some  three  years  ago. 

It  is  now  well  established  that  the  strength  of  con- 
crete is  governed  very  largely  by  the  volume  ratio  of 
water  to  cement.  It  may  be  stated  that  a  ratio  of  0.4 
of  water  to  1  of  cement  produces  maximum  strength, 
while  a  ratio  of  2  to  1  gives  very  little  strength.  Un- 
der practical  working  conditions,  however,  it  is  diffi- 
cult and  unusual  to  mix  and  place  concrete  using  the 
minimum  ratio  of  water.  If  hydrated  lime  is  added, 
greater  workability  is  imparted  to  the  concrete  with 
a  minimum  ratio  of  water,  thus  securing  the  most 
effective  results,  and  a  concrete  of  maximum  density. 
The  results  of  the  tests  made  by  the  Highway  Depart- 
ment of  the  state  of  Delaware  are  here  appended  as 
illustrating   this  point: 

"The  specimens  were  6  in.  x  12  in.  cylinders  and 
were  made  at  the  same  time  the  concrete  was  being 
placed  upon  the  roadbed.  A  chute  mixer  was  used. 
The  cylinder  form  was  filled  by  holding  it  under  the 
chute  and  deflecting  the  flow  of  concrete  from  the 
road  into  the  form.  All  specimens  of  one  mixture 
were  taken  from  the  same  batch  in  the  mixer. 

"flie  specimens  were  not  tamped,  but  were  struck 
nil  mi  top  and  then  were  covered  in  order  to  protect 
them  from  the  rays  of  the  sun,  this  being  identical 
with  the  treatment  given  the  mad.  After  being  cov- 
ered for  24  hours  they  were  buried  at  the  side  of  the 
finished  concrete  -road,  and  at  the  time  when  moist 
earth  was  thrown  on  the  road  the  specimens  were  in- 
cluded under  this  covering.  They  were  left  in  place 
until  they  were  six  months  old  and  received  the  same 
treatment  as  the  road  during  this  period  and  then  tak- 
en to  be  broken. 

"As  the  tests  were  started  in  November,  it  will  be 
seen  that  the  specimens  were  subjected  to  the  fall, 
winter  and  spring  periods. 

"Consistency  of  the  mixture  was  determined  by 
the  inspector  and  myself  in  accordance  with  our  ideas 
of  an  ideal  working  consistency.  The  amount  of 
water  was  not  measured  as  it  was  not  practical  under 
the  circumstances,  but  the  same  consistency  wis 
maintained  during  the  mixing  by  the  agreement  of 
opinions  of  the  man  running  the  mixer,  the  inspector 
and  myself;  that  is,  the  specimens  were  poured  when 
the  consistency  was  unanimously  agreed  to  by  the 
three  parties  as  being  the  same  as  that  of  the  pre- 
viously made  specimens." 

\t  the  end  of  the  six  months'  period,  the  speci- 
mens were  removed  to  the  laboratories  of  the  Henry 
S.  Soackman  Engineering  Co.,  of  Philadelphia,  for 
breaking  under  compression  with  the  following  re- 
sults:— 
Compressive    Strength   in   lbs.   per   sq.   in.  —   Percentage   of 

Hydrated  Lime  Based  Upon  the  Weight  of  Portland 

Cement  in  the  Mixture — Mixture  1 — 2 — 4 
<>\    lime  ' '•    lime  "■'.    lime  lime 

3108  2908  3598  ::.  ii 

3640  I '.si  5092 

2529  :i4Tii  3473  1498 

Avg.     2613  3341  3816  1368 

In  breaking  under  compression,  it  was  noted  by  the 


laboratory  that  failure  of  the  coarse  aggregate  occur- 
red in  every  case. 

3.     Plasters  and  Mortars 

Perhaps  one  of  the  most  common  and  general  uses 
of  hydrated  lime  is  for  plastering  and  building  con- 
struction. Reference  will  be  made  briefly  to  some  very- 
interesting  experimental  results  obtained  by  Prof. 
Jamefl  S.  Macgregor  of  Columbia  University  on  brick 
mortars.  He  experimented  with  several  mortar 
the  following  compositions: — 

Mixtures — by  volume  Mixtures — by   weight 

No.  l    1.00  cu.  ft.  Portland  cement  100  ll>-.  Portland  cement 

8.00  -and                          303  "     sand 

No.   '.'    »).:»>  Portland  cement     !><>  Portland  cement 

0.10  hydrated  lime          t  hydrated  lime 

3.00  sand                          300  "     sand 

No.  '■'•    0.85  "       portland  cement    8~>  Portland  cement 

0.15  "    '    hydrated  lime          •',  hydrated  lime 

3.00  "        sand                          30  I  "     sand 

No.  4    0.75  portland  cement     :  1  portland  cement 

0.25  hydrated  lime          10  hydrated  lime 

3.00  "        sand                          30)  "     sand 

No.  •">    0.50  portland  cement    SO  portland  cement 

0.50  hydrated  lime         B0  hydrated  lime 

:s.oo  "      sand                    300  '     sand 

No.  il    0.25  Portland  cement     :.'">           portland  cement 

0.75  hydrated    lime        30          hydrated  lime 

3.00  "        sand                          300  "     sand 

No.  7     LOO  "        hydrated    lime        4<>  '      hydrated  lime 

3.00  "        sand                                          -and 

The  specimens  were  in  the  form  of  columns,  8  in. 
square  and  84  in.  high,  laid  with  a  binder  every  sixth 
course  as  in  ordinary  work.  The  piers  were  laid  up 
by  a  practical  bricklayer.  Both  hard  burned  lace  ami 
ordinary  backing  brick  wire  used.  The  specimens 
were  tested  in  compression  to  destruction.  The  fol- 
lowing results  are  the  ultimate  resistances,  in  pounds 
per  square  inch  ;  and  are  the  average  of  three  speci- 
mens : — 

Face  Brick  Piers 
Mix.   No.  1  2  ::  4  :,  6  I 

Age     T  day*    ....     2630    3080    2890    SIM    8670     1045 

Age  28  days    2840     3170     8230     3470     -ton     I 

Age     3    month-    .      8840      it:::.      1300     4170 

Common  Brick  Piers 
Mix.    No.  1  -'  3  4  :.  C 

Age  88  days  1170       ns'.i       1340       1689       1300       1031 

It  will  be  noted  that  all  specimens  laid  in  mortar- 
containing  hydrated  lime  up  to  100  per  cent,  of  the 
volume  of  portland  cement  content  show  decided  in- 
creases of  strength.  There  are  three  reason-  for  these 
increases  as  enumerated  by    Professor  Macgregor: 

hirst — The  replacement  of,  portland  cement  !>v 
hydrated  lime  renders  a  more  plastic  mortar  which 
spreads  easily  on  brick  work  and  in  consequence  in- 
sures more  uniform  bedding  and  this  with  less  care. 

Second— The  so-called  "Miction"  of  the  brick  which 
steals  a  great  deal  of  moisture  from  portland  cement 
mortars  has  been  noted  to  affect  lime-cement  mortar- 
to  a  much  less  degree.  The  addition  or  replacement 
by  hydrated  lime  aids  in  the  retention  of  moisture. 

Third — Moisture  which  is  lost  due  to  causes  cited 
probably  leaves  the  mortar  with  an  insufficient  amount 
to  completely  hydrate  or  properly  hydrate  the  portland 
cement,  a  condition  which  is  largely  overcome  by  the 
use  of  hydrated  lime. 

While  the  purely  mechanical  uses  of  lime  and  hy- 
drated lime  are  perhaps  more  familiar  to  the  civil  and 
mechanical  engineering  professions,  and  at  first 
thought  would  be  considered  as  consuming  the  greater 
tonnage  of  lime,  nevertheless  the  greater  tonnage  is 
used  by  chemical  manufacturers. 
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How    Concrete  is    Made 
Waterproof 

An  Analysis    of    the    Microscopical    Actions    and 

Chemical  Modifications  Taking  Place  on  the 

Addition  of  "Pudlo"  to  Concrete 

By  James   Scott 

WHY   does  ordinary  concrete  let  in   the   wet, 
while  concrete  treated  with  this  powder  is 
waterproof?    I  will  answer  this  question  so 
that  there  can  never  be  the  slightest  doubt 
left  on  the  subject. 

Concrete  is  a  compound  of  cement  and  aggregate, 
the  latter  consisting  of  broken  stones  or  pebbles  and 
sand.  Portland  cement — the  principal  one  used — is 
made  by  calcining  together  lime  and  clay.  The  re- 
sultant clinkers  are  crushed  to  form  powder.  During 
the  process  of  fusion  the  lime  combines  with  some  of 


the  silica  of  the  clay,  while  the  alumina — a  kind  of 
earthy  substance  containing  alum — is  partly  separ- 
ated, and  capable  of  forming  other  combinations. 

Upon  magnifying  portland  cement  concrete,  it  is 
found  to  consist  of  a  mixture  of  crystalline,  angular, 
nodular,  and  irregular  particles  of  the  kind  shown  in 
micro-photograph  No.  3.  It  is  due  to  decomposition  of 
these  gritty  objects  that  the  cement  becomes  plastic; 
while  a  series  of  chemical  reactions  i-  responsible  for 
the  setting.  Some  of  the  lime  and  silica  make  a  so- 
luble gelatinous  substance  not  unlike  waterglass,  and 
this  permeates  the  mass  as  a  kind  of  glue,  binding  the 
crystals  of  evolved  lime  hydroxide  and  lime  aluminate 
and  lime  silicate  together.  Finally  it  dries,  and  causes 
the  temporarily  plastic  substance  to  become  stone- 
like. 

Myriads  of  Pores  and  Cavities 

The  details  given  will  explain  that  a  cement  or  con- 
crete is  composed  of  minute  grains  of  soluble  and  in- 
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Microphotographs   showing   the   structure  of   concrete,    "Pudlo"  and  a  combination  of  the  two. 
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,-oluble  mineral  matter,  and  that  when  it  is  set  the 
angles  of  the  particles,  by  lodging  against  those  of 
adjacent  ones,  form  myriads  of  pores  and  cavities 
which,  although  they  may  be  invisible  to  the  naked 
eye,  are  none-the-less  important  where  water  is  con- 
cerned. The  surface  of  the  driest  and  hardest  cement 
or  concrete  always  reveals,  when  magnified,  a  number 
of  cracks  or  pores  which  their  blackness  indicates  are 
deep.  (See  micro-photograph  No.  3.)  They  are  the 
places  where  the  last  moisture,  separated  as  globules, 
evaporated  away  into  the  air.  Deeper  down,  the  small 
empty  spaces  are  more  obvious,  and  shaped  in  all 
manner  of  ways. 

I  mixed  some  plain,  wetted  portland  cement  in  a 
small  glass  jar,  and  some  of  the  same  substance  mixed 
with  "Pudlo"  brand  powder  in  another  one.  When 
the  contents  were  set,  the  glass  was  broken  and  de- 
tached, and  thus  allowed  me  to  make  observations 
side-ways  and  top-view  of  the  result  of  the  setting 
process. 

Some  microscopical  sections  of  the  same  things, 
made  by  the  Lomax  Laboratories  enabled  me  to  verify 
the  assertions  I  have  put  forth  and  to  substantiate 
those  already  published  on  behalf  of  this  waterproofing 
powder. 

The  Constitution  of  the  Waterproofer 

"Pudlo"  brand  waterproofer  is  a  fine,  impalpable 
white  powder.  Its  actual  individual  particles  are  be- 
yond the  range  of  normal  vision,  so  that  it  becomes 
necessary  to  magnify  it  as  in  micro-photograph  figure 
No.  2.  The  tiny  specks  cling  together  in  the  form  of 
roundish  granules,  and  these  unite  'into  larger  ones. 
They  can,  however,  always  be  immediately  separated 
from  one  another  by  floating  the  substance  on  water. 
These  minute  sizes  help  to  account  for  the  reason  why 
cement  or  concrete  is  entirely  filled  up.  By  means  of 
the  water  they  are  forced  into  every  cavity,  no  matter 
how  small  it  is,  and  this  physical  behaviour,  allied 
with  the  chemical  operations,  results  in  the  produc- 
tion of  a  permanently  impervious  compound. 

If  you  try  to  mix  some  of  the  powder  with  water — 
say  in  a  glass  tumbler — you  will  find  that  it  is  impos- 
sible to  do  so.  The  mass  takes  the  form  of  nodules 
because  the  minute  grains  of  the  powder  cause  it  to 
divide  into  globules  which  get  covered  with  the  pow- 
der. These  can  be  broken  up  smaller  and  smaller  into 
separate  ones,  without  in  any  way  amalgamating  with 
the  powder.  There  is  no  limit  to  their  division  or  re- 
duction, and  I  have  proved  by  microscopical  exami- 
nation, that  the  like  layer  of  the  powder  on  the  top  of 
water,  consists  of  myriads  of  minute  globules  sur- 
rounded and  enveloped  by  masses  of  the  fluffy  powder 
atoms. 

Now,  when  these  are  incorporated  with  the  cement, 
some  of  them  still  retain  their  globular  shapes  and  co- 
operate at  the  same  time  with  the  cement  granules. 

Why  Does  It  Waterproof? 

It  may  be  asked  why,  if  this  waterproofing  powder 
will  not  mix  with  water,  it  can  be  of  use  in  watered 
cement.  If  it  did  not  combine  with  the  cement,  it 
would  be  possible  to  shake  it  away  as  the  original  dry 
powder.  Curiously  enough,  although  the  powder  ut- 
terly refuses  to  combine  with  water  it  reacts  chemi- 
cally with  the  extracts  yielded  by  the  wetted  cement, 
and  evolves  a  simple  corrosive  which  reduces  the  sharp 
angles  of  the  grains  and  combines  with  the  material 
thus  liberated.  The  result  is  that  the  siliceous  oleate 
Spreads  into  every  Space,  no  matter  how  minute  it  is 
and  completely  tills  it.     During  the  drying  process  the 


modified  waterproofing  compound  expands,  and  in 
doing  so  continually  squeezes  some  of  its  essence  out- 
wards, which  ultimately  over-lies  the  surface  as  an 
impermeable  film,  the  thickness  of  which  varies  ac- 
cording to  the  percentage  of  waterproofing  powder 
employed.  Simultaneously,  it  carries  up  with  it  some 
of  the  smaller  available  cement  granules  which  it  ap- 
pears to  break  still  finer.  (See  micro-photograph 
No.  1). 

A  distinction  noticeable  in  concrete  waterproofed 
in  this  manner  is  that  the  granules  of  cement  are  more 
neatly  packed  together  than  they  are  in  ordinary  con- 
crete, becoming  thereby  better  adapted  to  exclude 
water.    They  are,  as  it  were,  lubricated  into  position. 

It  will  be  understood,  I  think,  that  when  concrete 
is  being  made  in  the  manner  described,  the  water  is  in 
many  parts  caused  to  assume  the  form  of  minute  glob- 
ules, on  account  of  the  white  powder  covering  it.  Into 
these  are  forced  the  tinier  granules  of  cement.  Then 
some  of  the  soluble  silica,  etc.,  combines  with  the 
waterproofing  which  is  next  turned  from  a  powder  to 
a  chemical  solution  capable  of  re-acting  with  its  sur- 
roundings. Finally,  the  original  water  globules  are 
replaced  by  a  consolidated  globular  mass  of  minute 
granules.  In  some  cases,  the  water  globules  do  not 
get  the  chance  of  retaining  their  rotundity,  being 
squeezed  irregularly  ;  but  the  same  process  occurs,  and 
the  crevices  are  filled  with  particles  instead  of  remain- 
ing as  pores. 

Crust  on  the  Surface 

The  gradual  exudation  of  the  waterproofed  solution 
results  in  the  appearance  of  a  crust  on  the  surface  com- 
posed of  globular  forms  side  by  side,  as  shown  in 
micro-photograph  No.  4.  As  these  dry  they  subside 
to  a  flat  condition,  and  unite  together  edge  to  edge 
so  that  only  a  minute  speckled  layer  is  obtained.  In 
this  way  no  pores  of  any  kind  remain. 

It  is  necessary,  of  course,  that  the  excess  water 
of  concrete  shall  be  enabled  to  ooze  to  the  top  and 
evaporate.  The  waterproofer  does  not  prevent  this 
action.  Indeed,  it  accelerates  the  process  and  forces  up 
excess  water  after  it  has  amalgamated  with  the  solu- 
tion in  the  manner  described,  the  final  result  being  the 
overlying  film.  Therefore,  water  can  issue  from  both 
ordinary  and  the  waterproofed  concrete,  and  can  go 
into  the  first,  but  not  into  the  second. 

When  a  few  drops  of  water  are  placed  on  the 
horizontal  surface  of  a  piece  of  concrete,  the  latter#will 
soon  soak  them  up  as  though  it  was  a  sponge,  a  dark 
moist  patch  appearing  in  consequence.  On  the  other 
hand,  the  surface  of  concrete  properly  treated  with 
"Pudlo"  brand  waterproofer  will  refuse  to  admit  the 
water,  which  will  eventually  evaporate  and  leave  the 
surface  quite  dry.  The  overlying  film  of  concrete  thus 
waterproofed  also  excludes  the  passage  of  gas-laden 
moisture,  which  so  frequently  brings  disaster  to  or- 
dinarv  concrete. 


The  Rancour!  Construction  Company  have  re- 
moved from  83  Craig  St.  West  to  180  St.  James  St.. 
Montreal. 


Trade  Incorporations 

Ponsford  Construction  Company,  Limited,  capital  $400.- 
000,  head  office  at  St.  Thomas.  Out.,  to  carry  on  the  busi- 
ness of  builders  and  contractors. 

Baldry,  Yerburgh  &  Hutchinson.  Limited,  capital  $500.- 
000,  head  office  at  St.  Catharines.  Ont..  to  carry  on  the 
business  of  contractors  and  engineers 
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East  and  West— From  Coast 


The  city  council  of  Peterborough,  Ont.,  at  a  recent 
meeting  passed  a  by-law  authorizing  the  borrowing  of  $350,- 
000  for  the  purchase  of  a  site  and  the  erection  of  a  new 
filtration  plant. 

The  rage-Hersey  Company,  of  Guelph,  Out.,  it  is  stated, 
has  taken  on  a  night  shift  of  100  men,  in  addition  to  the 
200  men  employed  during  the  day,  in  order  to  take  care  of 
the  increasing  demand  for  pipes  and  fittings. 

An  item  appeared  in  the  Contract  Record  of  February 
9,  page  149,  announcing  that  Mr.  J.  M.  Cohan  had  moved 
his  offices  from  G7  Bond  St.  to  3  Carlton  St.  This  should 
have  read   "J.   M.   Cowan,"  instead   of  "Cohan." 

The  township  council  of  Scarboro,  Out.,  is  applying  to 
the  provincial  government  for  an  amendment  to  the  muni- 
cipal law  allowing  townships,  which  front  on  large  cities, 
power  to  control  all  building  operations  within  their  boun- 
daries. 

A  new  industry,  known  as  the  Canadian  Insulation 
Company,  has  opened  a  factory  at  Selkirk,  Man.  The  com- 
pany manufacture  an  insulation  material  for  home  building 
called  "Seal-O-Fe't."  The  head  office  of  the  company  is  in 
Winnipeg. 

A  large  fire  at  Saskatoon  recently  caused  half  a  million 
dollars  damage  to  several  stores  and  public  buildings  in  the 
down  town  section  of  the  city.  Two  of  the  heaviest  losers 
were  Pahar's  departmental  store  and  the  owners  of  the 
Cahill  Block. 

A  special  committee  of  the  city  council  at  London, 
Ont.,  has  at  present  under  consideration  two  plans  for  new 
civic  offices.  The  first  is  to  add  an  additional  storey  to 
the  present  public  utilities  building  and  the  second  is  to 
build  an  entirely  new  municipal  Building. 

A  recent  announcement  states  the  Ontario  Govern- 
ment will  proceed  this  summer  with  the  construction  of 
the  new  highway  from  the  head  of  the  Great  Lakes  as  far 
east  as  Dorion,  about  30  miles.  The  intention  is  to  eventu- 
ally run  this  highway  to  Nipigon,  a  distance  of  60  miles. 

The  Nova  Scotia  Steel  &  Coal  Company  has  followed 
the  example  of  the  Dominion  Steel  Company  and  made  a 
20  peY  cent,  reduction  in  wages  at  the  Sydney  Mines  plant. 
About  300  men  were  effected  by  the  decrease,  which  the 
company  states  was  necessary  in  order  to  keep  as  many 
men  employed  as  possible. 

At  a  recent  meeting  of  the  Exhibition  Board  at  Toronto 
it  was  finally  decided  that  the  site  of  the  new  Live  Stock 
Arena  should  be  on  the  breeders'  judging  ring,  north  of  the 
Midway.  There  is  a  possibility  the  new  building  will  be 
completed  in  time  for  the  Royal  Agricultural  Winter  Fair 
to  be  held  there  rn   December  next. 

The  design  of  Laliberte  and  Cote,  of  Montreal,  for  the 
Laurier  monument,  has  finally  been  accepted  by  the  com- 
mission, but  the  prize  money,  $1,000,  was  divided  equally 
between  that  company  and  W.  D.  Cromarty,  of  Ottawa; 
George,  Moorehouse  &  King,  of  Toronto;  Emanuel  Hahn, 
of  Toronto,  and  B.  A.  Dore.  of  Ottawa. 

Union  painters  at  Toronto  went  out  on  strike  recently, 
following  the  ultimatum  of  the  Master  Painters'  Associ- 
ation, which  stated  that  if  the  painters  on  strike  at  the  shop 
of  J.  McCausland  &  Sons  did  not  return  to  work  by  last 
Wednesday,   all   union   painters   in    the   employ   of   members 


of  the  Master  Painters'  Association  would  be  discharged. 
No  move  has  been  made,  as  yet,  by  other  branches  of  the 
building  trades  industry,  in   support   of  the  painters'  action. 

The  city  of  Chatham,  Ont.,  has  adopted  the  "City  Man- 
ager" system  of  municipal  administration.  The  new  system 
provides  for  a  city  council  composed  of  seven  aldermen  and 
a  mayor,  the  four  aldermen  with  the  highest  vote  to  serve 
three  years,  the  other  three  and  the  mayor  to  serve  two 
years.  In  the  event  of  all  being  elected  by  acclamation,  the 
amount  of  local  assessment  which  each  alderman  bear: 
shall  determine  seniority  in  the  council.  The  council  :< 
empowered  to  employ  a  City  Manager. 

Mayor  J.  Samson,  of  Quebec,  P.Q.,  was  in  Ottawa  re- 
cently conferring  with  officials  of  the  Public  Works  De- 
partment, with  regard  to  the  carrying  out  of  public  works 
in  Quebec,  totalling  in  cost  about  $4,000,000.  Among  these 
works  are  the  continuation  of  the  St.  Charles  River  im- 
provements, the  construction  of  a  new  passenger  station  for 
the  C.  N.  R.  trains  at  Parent  Square,  and  the  building  of 
grain  elevators  and  steamship  docks  on  the  St.  Lawrence 
River  frontage. 

A  deputation  from  Hamilton  interviewed  Hon.  F.  B. 
McCurdy,  Minister  of  Public  Works,  recently,  in  an  en- 
deavor to  have  the  government  approve  of  the  plans  for 
harbor  improvements  at  Hamilton,  at  an  early  date,  so  that 
the  work  can  be  commenced  as  soon  as  possible.  Mr.  Mc- 
Curdy promised  his  co-operation  in  securing  the  approval 
of  the  plans  at  as  early  a  date  as  possible.  These  improve- 
ments will  involve  the  expenditure  of  large  sums  of  money 
by  the  Federal  Government  and  the  city  of  Hamilton. 

About  100  delegates  were  present  at  the  opening  of  the 
Provincial  Town  Planning  three-day  conference  at  the  City 
Hall,  Toronto,  last  Thursday  morning.  The  Lieutenant- 
Governor  and  Mayor  Church  welcomed  the  delegates, 
among  whom  were  representatives  of  various  town  councils 
throughout  the  province,  the  Women's  National  Council, 
Toronto  Chapter  of  the  I.O.D.E.,  Toronto  Civic  Guild,  the 
G.W.V.A.,  and  the  Home  and  School  Section  of  the  To- 
ronto Educational  Association.  An  exhibition  of  various 
town  planning  schemes  in  Canada  and  the  United  States 
was  to  be  seen  in  the  rear  corridor  of  the  building. 


Personal 

Mr.  Joseph  MedardGuilbault,  one  of  Western  Canada's 
oldest  contractors,  died  recently  at  St.  Boniface,  Man., 
where  he  had  resided  for  the  past  40  years.  Deceased,  who 
was  84  years  of  age,  had  been  associated  with  Mr.  J.  B. 
Beliveau,   in   the   business   of   general    contractors. 

Mr.  E.  L.  Cousins,  manager  of  the  Toronto  Harbor 
Commission,  is  the  president  of  the  new  firm,  Drifting  Sand 
Filters,  Ltd.,  recently  incorporated,  with  head  office  in  To- 
ronto. The  company  will  manufacture  filters  such  as  those 
installed  at  Toronto  Island.  Messrs.  Gore,  Nasmith  & 
Storrie  are  mentioned  as  consulting  engineers  to  the  new 
firm. 

Mr.  J.  H.  Jackson,  C.E.,  superintendent  of  the  Niagara 
Falls  Queen  Victoria  Park  Commission,  was  recently  pre- 
sented with  a  resolution  of  confidence  in  his  management 
and  administration,  by  the  heads  of  the  various  outside 
and  inside  staffs  of  the  commission.  This  action  was  taken 
in  connection  with  a  recent  memorial  sent  to  the  govern- 
ment by  certain  parties,  charging  the  superintendent  with 
showing  favoritism  in  employing  friends  of  certain  commis- 
sioners. It  was  stated  that  of  the  190  odd  employees  now 
with  the  commission,  not  one  had  been  known  to  any  of  the 
the   commissioners   before   being   employed. 
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lion  of  tin-  Hon.  Mr.   Biggs'  work  will  he  of  incalcul- 
able benefit  in  tin-  development  of  the  province. 

Certain  details  in  the  design  and  construction  of 
the  highways  seem,  however,  to  indicate  that  there- 
is  present  an  element  of  misplaced  economy.  We  ob- 
serve this  in  the  decisions  of  the  Highway  Department 
to  cut  down  the  widths  of  certain  roads  following  the 
receipt  of  tenders  which  presumably  were  somewhat 
on  the  high  side.  Specifications  called  for  twenty  feet 
of  metal  with  three  foot  shoulders,  and  to  economize 
on  the  expenditure  it  was  decided  to  reduce  the  width 
in  >ome  instances  to  eighteen  feet.  The  Contract 
Record  regards  this  as  an  economy  in  the  wrong 
direction.  We  do  not  question  the  necessity  for  lei 
ing  costs  to  a  minimum  hut  why  do  SO  at  the  e.\|" 
of  road  width,  when  it  is  universally  regarded  to-day 
that  roads  are  not  wide  enough:  Why  not  cut  down 
on  the  length  of  the  roads  and  leave  them  amply  wide 
enough  to  care  for  the  more  or  less  intensive  traffic 
that  will  he  attracted  to  them  upon  their  improve- 
ment ? 

The  general  fault  with  highways  to-day  1-  their 
narrowness,  which  makes  them  inadequate  tor  traffic 
needs  and  dangerous  to  users  of  them.  Twenty  feet 
of  metal  for  main  inter-urban  roads  is  not  any  too  wide 
and  any  supposedly  economical  procedure  that  cuts 
down  on  the  road  allowance  is  badly  misplaced. 
Better  limit  the  length  of  a  highway,  than  make  it 
almost  a  dead  loss  by  keeping  it  within  too  narrow 
bonds.  The  Ontario  Highway  Department,  we  be- 
lieve, is  not  making  this  mistake  generally,  hut  certain 
cases  are  known  where  the  width  is  being  revised 
to  save  money.  It  is  to  be  Imped  that  such  a  proced- 
ure will  not  be  made  general  as  it  will  invalidate  much 

rnncipai   contents  n|-  llu.  gQod  work  th;U  th(.  L,,,vi.rnnu.iu  js  (|,(jl,K 

Editorial    -"i 

Summer  Building  Extension   Involves  Special  Problems     :;<>:; 

x,  w  Water  Works  f<.r  Montreal  80s  rqq^  an(j  Bridge  Programme  Outlined  by 

Freight   Traffic   Over   Street    tar   System    Lowers    Build-  -~       ,  -, 

206    Quebec  Government 

Hydro-Electric    ("nit   Operated    From    City    Water    Main      201 

Axioms  in  the  Labor  Question   :.mi  ^\\    February    18th,    the    question    of    roads   and 

forms  Need  Better  Designing  813  I       1  bridges  was  taken  up  by  the  government  of 

Ontario  Land  Surveyors  See  Force  of  Town  Planning  \_J  llu.  province  of  Quebec,  when  the  third  read- 
Movement  2ifi                 ing  was  given  to  Hon.  f.  A.  Tessier's  bill    to 

Can  1  Phi  up  That  Building  \io,v  Cheaply?  218  ;um.nd  tne  act  relating  to  the'  maintenance  of   pro- 
Town    Planning    Leg.slation    I  rged    at    First    Ontario  ^  vincial  and  certain  municipal  roads,  and  the  act  relat- 

Conference    223  |ng  Ul  tju,  maintenance  of  winter  surfaces  on  certain 

M.unK    Constructional    286  provincial    roads.      There   are    resolutions   accompany- 

' ■ ing  the  bill  which  will  place  the  district  roads  in  the 

False  Economy  to  Make  Highways  s;mu   classification  as  the  provincial  highways,  and 

Tnn   Nnrrmn  l'''s  nu'ans  tnat   tMt'  °'sl  "'   upkeep   will   be  divided 

equally  between   the  province  and  municipalities,  this 
being  a  great  advantage  to  the  latter. 

CRITICISMS  of  (  mtario's  road  policy  as  voiced  The  road  building  programme  is  very  satisfacl 

recently  in  the  provincial  legislature  may  be  and  the  government  is  in  a  good  condition  financially. 

attributed   largely   to   political   exigency.     No  The  total  appropriation  for  roads  is  $30,000,000,  and 

dissent  from  the  public  al  large  has  been  oh-  of  this  amount  $23,766,442  has  been  spent 

served  and  il   may  therefore  be  taken  for  granted  that  233,558    still    available.      In   addition,   the    fede: 

the  program  of  the  present  government  meets  with  the  eminent  will  pay  40  per  cent,  of  the  cost  of  highwa 

approval  of  the  people  who  have  to  use  the  toads  and  The  amount   of  $23,766,442   spent    was   not   borrow 

pay    the   bills.      The   Contract    Record   itself  is  entirely  the    net    proceeds    of    loans    for    roads    being   only    J 

in  accord  with  the  present  road  policy  of  the  province  850,000,   the   balance   coining   from   revenue. 

a  pojicj  that  in  the  extent  of  the  road  improvements,  The  government  advanced  $16,255,216  to  munici- 

tbe    methods   of   construction,    and    the    means    of    I'm-  palities  under  the  Good   Road-  Act  of   1912,  and  spent 

ancing   is  as   up-to-date  as  any   highway    program   on  for   its   main   highways,   the    King    Edward,    Montreal 

the    American      continent.      Whatever      the    criticisms  and    Quebec   and    four   others,    the    sum    of   $7,511.2 

that    may    be   raised    by    political    antagonists   or   other  The  municipalities  each  year  pay  back  to  the  govern- 

pbjectors,  there   is  no  doubt   but    that   the  consumma-  ment   o  per  cent,  oi  the  loans  they  receive  under  the 
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Canada's  Engineers— H.  M.  Burwell 


Mr.  H.  M.  Burwell,  born  at  Port  Talbot  on  Lake 
Erie,  in  the  year  1863,  is  a  grandson  of  Colonel  Mahlon 
Burwell,  who  was  member  of  parliament  for  the  county 
of  Middlesex  and  Oxford  from  1812  to  1830  and  was 
afterwards  elected  the  first  member  of  parliament  for 
the  town  of  London,  in  1836. 

Mr.  H.  M.  Burwell  served  his  apprenticeship  as  Do- 
minion land  surveyor  on  township  surveys  in  the  North- 
West  Territories  during  the  years  1882  and  1883  and 
from  the  year  1884  to  1885  was  stationed  at  Cape  Chid- 
ley  in  charge  of  a  meteorological  station  to  determine 
the  period  suitable  for  navigation  through  the  Hudson 
Straits.  In  the  year  1887  he  arrived  in  Vancouver  and 
became  a  member  of  the  firm  of  Garden,  Hermon  & 
Burwell  and  carried  on  a  general  practice  in  that  firm 
until  the  year  1901.  From  the  year  1902  to  1904  he 
was  engineer  in  charge  of  the  construction  of  the  first 
four  hydro-electric  power  units  of  3000  h.p.  each,  in- 
stalled for  the  Vancouver  Power  Company  on  the 
North  Arm  of  Burrard  Inlet  near  Lake  Buntzen. 

From  the  year  1905  to  1913,  Mr.  Burwell  was  the 
Vancouver  waterworks  engineer  in  charge  of  the  con- 
struction of  all  supply  systems  and  briefly  stated,  he 
formulated  the  general  plan  of  this  supply  system  as 
it  now  stands,  having  constructed  works  and  extensions 
with  a  daily  capacity  of  31,500,000  imperial  gallons,  in 
addition  to  repairs  and  improvements  to  the  old  Capi- 
lano  supply  system.  The  entire  Seymour  Creek  supply 
system  with  a  daily  capacity  of  22,500,000  gallons,  Little 
Mountain  reservoir  (capacity  25,000,000  gals.)  and  the 
Capilano  new  intake  and  supply  pipe  extensions  are 
some  of  the  works  designed  and  constructed  under  his 
personal  supervision. 


From  the  year  1909  to  1916  Mr.  Burwell  was  engi- 
neer in  charge  of  the  reclamation  of  7,000  acres  of 
Pitt  Meadows,  adjoining  Pitt  Lake,  which  included  the 
designing  and  construction  of  eleven  miles  of  dyke, 
with  concrete  sluice  gates  and  a  25,000  g.p.m.  pumping 


Mr.    H.     M.    Burwell 

plant.  He  also  prepared  for  the  contractor  the  general 
design  of  the  Delta  pumping  plant  at  Mud  Bay,  with 
a  capacity  of  20,000  g.p.m.  Mr.  Burwell  continues  to 
carry  on  a  general  practice  as  consulting  engineer,  with 
offices  in  the  Bank  of  Hamilton  building,  Vancouver. 


act,  and  this  in  turn  goes  back  for  road  work.  In 
forty-one  years  this  wipes  out  the  loan  altogether. 
Last  year  the  amount  received  from  ivfunicipalities 
was  $265,620,  which  is  included  in  the  provincial 
revenue. 

Programme  for  This  Year 

The  programme  for  1921  comprises  the  building  of 
an  important  part  of  the  Montreal-Hull  highway,  the 
completion  of  the  Hull-Aylmer  road,  the  construction 
of  portions  of  the  Sherbrooke-Ste.  Angele  road,  the 
Levis-St.  Lambert  road,  the  Levis-Rimouski  and  the 
Montreal  Mont-Laurier  roads.  The  Levis-Rimouski 
road  is  largely  to  be  done  from  Riviere  du  Loup  to  Ri- 
mouski.  The  road  from  Caughnawaga  to  Malone, 
X.  Y.,  thereby  linking  Montreal  with  New  York,  is  to 
be  completed,  the  contract  having  already  been  grant- 
ed. Eight  contracts  have  been  given  for  sections  of 
the  Levis-St.  Lambert  road,  and  one  municipality,  St. 
Nicholas,  in  Levis  county,  will  do  its  section  by  day 
labor.  On  the  Beauce  Junction-Sherbrooke  road  there 
are  several  additional  municipalities  which  are  com- 
pleting their  sections.  On  the  Montreal-Sherbrooke 
road  the  municipality  of  Ste.  Marie  de  Monnoir,  in 
Rouville  county,  has  already  given  a  contract  for  its 
section  of  the  road,  and  six  other  municipalities  in 
Rouville,  Sherbrooke,  Stanstead,  Brome  and  Shefford 
counties  have  arranged  to  do  the  work  by  day  labor. 
For  the  Montreal-Mont-Laurier  road,  contracts  have 


been  signed  by  the  municipalities  of  St.  Janvier,  St 
Jerome.  Shawbridge,  in  Terrebonne  county,  and  St. 
Monique  in  Two  Mountains. 

Montreal  Island  Bridge 
The  Hon.  Mr.  Galipeault,  Minister  of  Public  Works 
and  Labor,  put  through  its  third  reading,  a  measure 
providing  that  the  government  may  build  bridges  on 
the  north,  and  south  sides  of  Isle  Perrot  to  connect 
the  island  of  Montreal  with  the  mainland  near  Yau- 
dreuil,  with  all  the  necessary  approaches,  abutments, 
piers  and  works,  at  a  cost  of  not  more  than  $600,000. 
The  government  is  authorized  to  acquire  the  land,  and 
in  case  of  expropriation  the  Quebec  Railway  Act  is 
to  apply,  but  the  arbitrator  shall  be  the  Quebec  Public 
Service  Commission.  The  money  is  to  be  raised  by 
loan  or  paid  from  revenue,  as  may  be  necessary.  The 
federal  government  is  undertaking  the  task  of  pre- 
paring the  plans,  but  so  far.  efforts  to  obtain  financial 
aid  have  been  unavailing. 

Loan    For    Montreal    Housing 

Having  met  with  a  rebuff  from  the  provincial  gov- 
ernment, in  the  matter  of  a  proposed  loan  of  $20,000.- 
000  for  workingmen's  houses,  the  Montreal  Civic  Im- 
provement League  are  attempting  to  secure  a  loan  of 
$10,000,000,  through  clauses  in  the  Montreal  charter, 
now  before  the  legislature. 
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Sommer  Building  Extension 
Involves  Special  Problems 

Large   Addition   to   Montreal  Structure   Built   in  Close   Quarters 

—To  Accommodate  Expected  Settlement,  Extension  is 

Not  Bonded   to   Old   Building 


Till'',  present  extension  of  the  Sommer  building, 
Montreal,  consists  of  an  addition  on  the  Mayor 
street   side,  with  a   faee  of  fifty   feet,  a  depth  of 

approximately   eighty    feet    and   extending  up 
the  full  height  of  ten  storeys.     Like  the  old  building, 

this   new    part    was   also   lmilt    with   a    reinforced    i 
Crete     frame,    witli    heavy     reinforced    concrete     mats 
under  the  columns. 

The  soil  on  which  the  building  was  erected  was 
moderately  dry  blue- 
clay,  hut  as  the  new 
part  was  to  he  right 
against  the  old  build- 
ing, it  was  not.  consid- 
ered advisable  to  put 
a  greater  bearing  pres- 
sure on  the  earth  than 
4  tons  per  square  foot. 
for  whatever  settling 
was  liable  to  occur  in 
the  old  building  would 
already  have  taken 
place,  and  any  settling 
of  the  extensii  »n  would 
only  result  in  a  crack- 
ing of  the  face  which 
was  made  to  match 
the  old  one  in  design 
and  was  joined  direct 
1\  to  it,  so  that  the  two 
parts  appeared  to  be 
one  continuous  struc- 
ture. For  the  same 
reason  the  frame  of  the 
addition  was  not  bond- 
ed to  the  old  building 
but  on  the  two  adja- 
cent faces.  parallel 
beams  were  run  and 
the  columns  support 
ing  each  structure 
were  quite  separate 
except  for  a  thin  coat 
ing  of  plaster  which 
was  afterwards  applied 

ed  for.  independent  of 
building. 

footings  were  made  of  reinforced  concrete,  as 

shown  in  plan  Fig.  -'.  with  an  average  thicknes.s  of 
five  feet.  The  reinforcing  consisted  mainly  ^i  1  '  i  inch 
round    steel    rods   placed   longitudinally    along   the   top 

and  -;  i  inch  or  < :;  inch  round  rods  transversely  along 
the  bottom  of  the  mats.  Under  each  column  these 
latter  rods  were  greatly  increased  in  number  and  stir- 
rups were  also  placed  there.  The  footing  under 
column  No.  3  is  considerably  smaller  than  the  others. 


!■':.,        1 


Settle 


lenient   was  thus  pro\  id- 
what    takes    place    in    the    old 


it>  thickness  being  only  1  ft.  10  in.  because  the  load 
on  this  column  was  very  light  in  comparison  with  the 
loads  on  the  others.  The  reason  for  its  being  out  of 
line  with  the  other  columns  is  because  there  i-  a  door 
on  each,  floor  leading  into  the  .stair-well  of  the  old 
building  in  the  corner,  which  could  not  have  opened 
had  the  column  been  placed  there.  Column  No.  15 
had  also  to  be  set  out  of  line  for  very  much  the  same 
reason.     As   the  design  of  the  face  was   worked   into 

the  design  of  the  old 
building,  this  column 
would  have  come  down 
through  the  centre 
a  window,  and  to  avoid 
any  peculiarities  ih  the 
external  appearance  it 
was  off-set  as  shown. 

The  footing  under 
columns  \'os.  10.  11. 
and  12  was  made 
slightly  larger  than 
any  of  the  other-  be- 
cause the  (levator  was 
situated  alongside  col- 
umn No.  \2  necessitat- 
ing a  greater  breadth 
at  this  end.  This 
designed  to  take  care 
of  the  extra  weight  of 
the  elevator  and  all  its 
equipment,  which  \ 
situated  in  the  pent- 
house on  the  i 
well  as  any  possible 
shock  which  might  In- 
caused  by  the  moving 
car. 

Underpinning  of  Adja- 
cent  Building 

The  small  three- 
storey  building  shown 
on  the  left  of  Fig.  1, 
was  right  on  the  lot 
line  of  the  Sommer  building,  and  as  the  foundations 
of  the  latter  went  considerably  below  the  level  of 
those  of  this  building  it  was  necessary  to  underpin  it. 
The  procedure  adopted  was  as  follow-.  Six  pits  were 
excavated  under  the  footings,  one  at  each  corner  and 
the  other  four  spaced  at  about  twelve-foot  inter. 
These  were  taken  to  the  level  of  the  bottom  of  the 
footings  of  the  Sommer  building.  Forms  were  then 
set  up  and  reinforced  columns.  14  in.  x  14  in.,  were 
poured  with  4  ft.  x  4  ft.  spread  footings  and  flared 
heads.  After  these  were  set,  the  earth  was  then 
cavated  from  one  section  at  a  time  and  a  14-inch  rein- 


The   Sommer    Building.    Montreal,  with  extension   at  tho  UH. 


204 


THE     CONTRACT     RECORD 


Ward 


1021 


forced  concrete  wall  was  poured  between  these  col- 
umns until  a  continuous  bearing  wall  was  erected. 
This  was  accomplished  without  any  shoring  of  the 
building  at  all. 

The  Superstructure 

The  superstructure  consisted  of  the  ordinary  beam 
and  girder  system  with  a  5-inch  reinforced  concrete 
slab.     The   reinforcing   of   the   columns    consisted   of 


/layer  Strict. 
Fig.    2.      Layout   of    column   footings   in    the    Sommer    Building   extension. 

round  rods  with  hooping  closely  spaced  throughout 
the  entire  height.  The  diameter  and  number  of  the 
vertical  rods  varied  from  twenty-four  V/\  inch  round 
rods  in  the  larger  of  the  basement  columns,  to  four 
24  inch  round  rods  in  the  smaller  of  the  roof  columns. 
In  the  basement  the  columns  were  square,  but  from 
the  ground  floor  up  they  were  octagonal  in  shape. 
This  permitted  the  making  of  the  cages  and  hooping 
practically  circular.  The  floors  were  designed  to  carry 
a  live  load  of  125  pounds  per  square  foot,  and  the  slab 
was  reinforced  with  }i  inch  round  rods  spaced  4  inches 
centre  to  centre,  with  transverse  rods  every  2  ft.  6  in. 
As  the  existing  west  wall,  which  was  similar  to  the 
new  one,  was  to  be  removed,  it  was  necessary  to  have 
the  beams  in  the  new  part  the  same  size  as  in  the  old 
building;  consequently  the  steel  was  varied  where 
necessary  and  the  concrete  kept  fixed.  The  beams  and 
girders  were  all  made  a  uniform  width  of  13  inches. 
and  the  cross  beams  had  a  uniform  overall  depth  of  27 
inches.  The  central  girder,  however,  owing  to  the 
extra  load  imposed  on  it  was  32y2  inches  deep  and 
the  one  along  the  West  side  which  carried  the  ex- 
terior wall,  and  which  is  clearly  shown  in  Fig.  1,  was 


given  a  depth  of  30  inches.  This  was  off-set  four 
inches  from  the  columns  in  order  to  carry  the  face 
brick. 

The  reinforcing  of  the  shorter  beams  on  the  left 
side  (Fig.  3)  consists  of  eight  \[  inch  round  rods  bent 
up  over  the  supports  with  ^j-inch  round  stirrups 
spaced  as  required.  In  the  longer  beams  on  the  right 
side  eight  Js-inch  round  rods  were  used.  The  girder 
adjacent  to  old  building  has  six  Js-inch,  while  the  cen- 
tral and  west  side  girders  each  have  eight  Js-inch 
round  rods,  and  ^-inch  round  .stirrups.  The  girder 
between  columns  1  and  2.  commonly  known  as  the 
rear  girder,  had  the  greatest  load  of  all  imposed  on  it 
and  consequently  was  the  largest  and  most  heavily 
reinforced.  It  was  39  inches  deep  and  had  eight  1- 
inch   round   rods. 

All  the  floors  with  the  exception  of  the  ground 
floor,  which  was  of  a  slightly  different  construction, 
were  built  as  shown  in  plan   Fig.  3. 

Peculiar  Roof  Construction 

The  roof,  however,  was  of  a  rather  peculiar  con- 
struction: The  girder  on  the  west  side  was  made 
horizontal,  so  as  not  to  present  an  odd  appearance  on 
the  outside,  but  the  other  two  were  pitched  with  the 
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Front    Girder,^ 
Typical  floor  plan   of  extension  to   Sommer   Building. 


roof.     The  central  girder  was  not  pitched  as  much  as 
the  one  adjoining  the  old  building,  and  consequently 

all  the  cross  beams  were  pitched  towards  this  central 
one,  along  which  the  central  gutter  of  the  roof  ran. 
On  the  west  side  girder  small  columns  had  to  be 
erected  to  carry  the  cross  beams.  The  roof  was  de- 
signed for  a  live  load  of  80  pounds  and  a  4-inch  slab 
was  used  with  %-inch  round  rods  at  41..  inch  centres. 
As  the  elevator  machinery  was  placed  in  the  pent- 
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house  on  tlic  roof,  the  beams  and  girders  connected 
with  it  were  given  extra  reinforcing.  The  equipment 
was  placed  on  steel  [-beams  placed  across  the  con- 
crete beams  and  securely  bolted  together. 

Owing  to  columns' 3  and  15  being  set  out  of  line 
of  the  girder  along  that  side  of  the  building,  two  spans 
had  t«i  be  treated  as  cantilevers  throughout  and  were 
therefore  reinforced  accordingly.  These  two  canti- 
levers are  shown  at  A  and  B,  Fig.  3.  The  fact  that 
the  loads  were  light  at  these  points  made  this  con 
struction  possible. 

General  Appearance 
The  exterior  of  the  building  is  the  same  as  that  of 
the.old  building;  Don  Valley  buff  brick,  with  Indiana 
limestone  on  the  first  two  storeys,  with  a  cornice  ol 

the  same  material.  All  the  exterior  walls  were  made 
of  4-inch  terfa-cotta  and  8-inch  brick.  The  face  brick 
was  placed  on  all  exterior  walls  even  those  in  the 
rear.  With  the  new  addition  the  building  is  roughly 
in  the  shape  of  a  U  with  a  driveway  and  shipping  plat 
form    in    the   centre.      Part    of   this   driveway    was   over 

tin-  liasiniciit  so  a  7-inch  concrete  slab  reinforced  with 
J^-inch  round  Steel  rods  placed  at  3  inches  centre  to 
centre  was  used  to  cover  this.  Paving  blocks  were 
then  placed  on  the  slab,  and  the  whole  graded  to  suit 
the  driveway.  As  the  building  is  intended  for  light 
manufacturing,  there  are  no  interior  partitions  except 
around  the  elevator  well  and  lavatories.  The  build- 
ing is  of  tire-proof  construction  with  a  sprinkler  sys- 
tem throughout. 

Steam  heating  is  used  but  no  new  boilers  were  in- 
stalled as  it  was  found  that  the  equipment  in  the  ex 
isting  building  was  large  enough  to  take  care  of  the 


extension.  A  7-inch  main  was  connected  to  the  boil- 
ers and  run  up  the  full  height  of  the  building  with  an 
expansion  joint  in  the  centre.  The  radiator-  on  each 
Hour  were  then  connected  to  this. 

Construction  Operations  Handicapped 

As  will  be  noted  from  Fig.  1,  then  ry  little 

room  for  the  storage  of  materials  or  equipment;  con- 
sequently large  quantities  of  stone,  sand,  etc.,  had  to 
be  placed  right  on  the  ground  floor.  Even  the  1 
ing  engine  and  concrete  mixers  were  stationed  there, 
and  therefore,  all  (entering  and  form  work  under  this 
fli H n  was  left  standing  until  the  very  last.  The  hoist 
was  run  through  the  elevator  well.  This  had  many 
disadvantages.  When  the  elevator  penthouse  was 
almost  completed  all  rooting  material  had  to  be  boist- 
ed  up  considerably  ahead  of  time,  for  the  hoist  had  to 
be  removed  before  the  penthouse  roof  could  be  erect- 
ed. The  same  held  good  for  all  the  other  floors,  con- 
sequently a  large  amount  of  labor,  that  would  ordin- 
arily have  been  unnecessary,  was  required  to  continu- 
ally keep  moving  materials  around. 

The  architect   for   the   Summer  building  extension 
was  J.    .Melville    Miller,    A.R.I  .A.,    Montreal,   and   the 
general  contractor  was  John  MacGregor,  Ltd.,  Mont- 
real.    The  following  were  the  sub-contractors:    Hlec- 
trical  work.  Collyer  X:  Brock;  sprinklers,  If.  C.  \ 
(  ii.  of  Canada,  Ltd.;  mill  work,  Traversy,  Ltd.;  plumb- 
ing,  John    A.    Gordon;     painting   and    glazing,    Alex. 
Craig.    Ltd.;  tile  and   terrazzo,  Smith   Marble  &  Con- 
struction   Co.;   ii'i. n    work.    F.   A.    McKay;   pla>tering, 
Frank  Charles;    roofing  and  sheet  metal.   Hicke: 
Aubut ;  elevators.  A.  I'..  See  Electrical  Elevat 
I  anada,   Ltd.,  all  of  Montreal. 


New  Water  Works  for  Montreal 

Growth  of  City  and  Increased  Consumption  Anticipated  by- 
Water    Board    in    Recommended   $14,522,145    Expenditure 


IX  a  report  submitted  to  the  Administrative  Com- 
mission of  Montreal,  the  Montreal  Water  Board 
recommends  improvements  to  the  aqueduct  sys- 
tem, at  an  estimated  cost  of  814,522.145.  This 
amount  is  in  addition  to  $4,533,000  required  for  exe- 
cuting preliminary  improvements  to  the  present  sys- 
tem, already  voted  with  the  exception  t>i  $1,603,688 
not  vet  approved  bv  the  City  Council,  besides  a  further 
amount  of  $519,000  necessary  to  complete  these  im- 
provements according  to  the  plans  of  Messrs.  K.  S. 
X    W.  S.    Lea.  consulting  engineers. 

Further  work   under  consideration   is  as  follows: 
Additions  to  the  filtration  plant,  consisting  of  bas- 
ins,    extra      conduits,     additional     pumping    capacity, 
emergency  intakes,  etc.,  $500,000. 

A    new     low-level    reservoir    on    the    mountain,    $2,- 

000,000. 

Addition    to    I'eel    Street    reservoir.    s>.v5,000. 
Additional     intermediate     pumping     stations     and 
equipment  for  Notre  Dame  de  Grace  Ward,  McTavish 

reservoir  or  new    reservoir,  including  additions  to  pre 

sent    buildings,   installation   of  electrical    equipment, 

modifications  to  present  piping,  etc..  $500,000. 

Extension  to  water  intake  at  I .aSalle  bridge,  $200, 
000. 

Xevv    rising  mains   from    McTavish   Street    interme- 


diate   pumping   station    northward    to    I'eel    St.   reser- 
voir and  to  Cedar  Avenue   reservoir.  .SS5.500. 

For  new  rising  main  between  low  level  pumping 
station  and  the  McTavish  or  new  reservoir,  including 
control  valves,  tunnel  under  l.achine  Canal,  connec- 
tions, etc.,  81.S.U.000. 

New  force  main  from  low-level  pumping  station 
along  the  lower  part  of  the  citv  towards  the  east  end. 
S-H75.000. 

Additional      main      from      McTavish     intermediate 
pumping  station  or  new    reservoir  to   Papineau  Si' 
.^40.000. 

Reinforcing    present    main    between    the    low -lev  el 

pumping  station  and  Notre  Dame  de  Graci .  $222,500. 
Reinforcing  the  mains  in  the  eastern  sections 

159,000.  . 

Reinforcing  main  in  north  section  to  Hack  River, 

$1.4.%v700. 

Additional  main  to  connect  part  of  northern  divi- 
sion to  the  low  pressure  system,  S7KS.300. 

Extension  of  mains  and  reinforcing  of  mains  in  the 
district  along  the  harbor  down  to  Maisonneu 

000. 

Reinforcing  a   certain   portion  oi  the  main  on  St. 

Antoine   Street.  $407. 

.   Additions  to  mains  in  X'otre  Dame  <le  Grace  ward 

and  west  end.  $388,600. 
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Additional  mains  to  feed  Viile  Emard  and  Cote  St. 
Paul,  $332,500. 

Anticipating  Increased  Consumption 

The  report  concludes:  This  estimate  is  prepared  in 
view  of  the  doubling  of  the  present  consumption  of 
water,  which  we  estimate  will  be  attained  within  ap- 
proximately ten  years  from  date.  This  estimate  does 
not  include  any  provision  for  a  high  pressure  fire  pro- 
tection system  in  the  business  district,  previously  re- 
commended by  the  fire  underwriters.     In  this  general 


estimate  no  pipes  smaller  than  12  inches  are  consid- 
ered, as  below  this  size  the  pipes  are  classified  .as  dis- 
tributing pipes.  The  reservoir  systems,  together  with 
their  relation  to  the  system  of  the  Montreal  Water  & 
Power  Company,  are  being  studied  but  this  study  will 
not  be  completed  for  a  considerable  time  yet  and  may 
involve  additions  to  the  present  estimate.  It  is  im- 
possible to  specify  more  in  detail  the  sums  that  will 
be  required,  but  the  estimate  given  herewith  will 
cover  the  outline  of  the  project  the  details  of  which 
can  only  be  worked  nut  at  a  later  date. 


Freight  Traffic  Over  Street  Gar  System 
Lowers  Building  Costs 

Montreal  Contractors  See  Serious  Effect  on  Construction  if  Order  For- 
bidding Haulage  Through  City  Streets  is  Enforced 


UNLESS  there  is  a  speedy  settlement  of  a  dead- 
lock between  the  Montreal  Administrative 
Commissioners  and  the  Tramway  Commis- 
sioners, the  contractors  and  supply  dealers  of 
the  city  will  suffer  much  inconvenience  and  material 
loss,  and  building  will  be  considerably  hampered.  The 
dispute  between  the  two  bodies  relates  to  the  carrying 
hi  Freight  by  the  Tramways  Company,  which  i- 
great  importance  to  constructional  interests.  On  the 
grounds  that  the  traffic  was  carried  on  without  regu- 
lation, was  a  source  of  danger,  and  a  hindrance  to  or 
dinary  business  on  account  of  delays  caused  by  unload- 
ing, the  Administrative  Commissioners  insisted  that 
the  carrying  of  freight  be  stopped,  unless  it  was  pro- 
perly regulated.  The  commissioners  therefore  re- 
quested the  Tramway  Commission  to  is>ue  an  order 
for  the  traffic  to  cease. ' 

Several  letters  passed  between  the  two  bodies,  and 
the  Tramway  Commissioners,  so  far  from  acceding  to 
the  demand  of  the  city,  instructed  the  Company  to  con- 
tinue the  traffic,  with  the  proviso  that  no  dumping  of 
height  be  allowed.  The  order  followed  action  taken 
by  the  Builders'  Exchange  and  other  bodies,  who  inter- 
viewed the  members  of  both  Commissions  and  also 
the  Company.  It  was  mentioned  that  last  year  there 
had  been  carried  over  350,000  tons  of  material,  con- 
sisting almost  exclusively  of  cement,  sand  and  stone. 
of  which  practically  one-half  was  for  the  city. 

The  position  taken  by  the  company  is  that  the  traf- 
fic was  carried  on  at  the  request  of  the  city,  and  that 
it  was  done,  without  definite  permission  from  the 
Tramways  Commission,  for  the  convenience  of  Mon- 
treal and  the  surrounding  municipalities  and  of  the 
general  public,  [n  view  of  the  scarcity  of  houses  that 
practise  would  have  been  continued,  but.  as  the  city 
had  insisted  on  conditions  which  were  not  acceptable, 
tlte  company  declined  to  carry  traffic  indefinitely. 
leaving  the  city  to  straighten  out  the  situation. 

A  special_  committee  of  the  Builders'  Exchange, 
comprising  Messrs  Wm.  Rutherford,  W.  M.  Irving, 
Douglas  Bremner,  J.  I'.  Anglin,  J.  D.  Johnson  and  R. 
F.  Dykes,  and  representing  the  contracting  and  sup- 
ply interests,  immediately  studied  the  entire  question. 
They  came  to  the  conclusion  that  the  traffic  should 
not  be  stopped  under  any  circumstances;  but.  on  the 
contrary,  should  be  encouraged  and  extended.  This 
would  help  to  reduce  the  cost  of  general  construction 


work,  including  roads,  sewers  and  other  public  \vork>. 
as  well  as  building  construction,  especially  concrete 
work  of  all  classes.  As  to  the  allegations  of  damage 
to  streets,  the  committee  were  convinced  that  the 
same  amount  of  material  carted  by  teams,  or  delivered 
by  trucks,  would  cause  a  great  deal  more  inconven- 
ience to  the  public,  and  would  also  result  in  consider- 
ably more  damage  to  the  street  surfaces. 

Affects  Construction  Costs. 

The  report  continues:  "The  committee  also  main- 
tains that  the  contractors  of  Montreal,  with  very  low 
exceptions,  have  at  all  times  endeavored  to  receive  and 
handle  such  freight  without  inconvenience  or  danger 
to  the  public;  furthermore,  we  contend  that  there  are 
sufficient  by-laws  in  existence  at  the  present  time  to 
control  properly  the  handling  of  materials  placed  on 
the  streets  for  any  purpose  whatsoever,  and  that  it 
only  remains  for  the  city  to  enforce  these  by-laws  in 
order  to  fully  protect  the  public. 

"With  respect  to  the  quantity  of  materials  carried, 
the  committee  is  informed  that  about  two-thirds  of 
the  freight  thus  handled  is  for  the  city  of  Montreal 
and  adjoining  municipalities,  whose  contractors  should 
observe  tin-  same  regulations  as  are  imposed  on  build- 
ing contractors.  .\>  far  as  possible,  material  should 
not  be  left  on  the  streets  where  dumped,  but  should 
be  immediately  removed  to  side  streets  or  to  the  site 
where  required  for  use. 

"The  committee  is  of  opinion  that  in  order  to  facili- 
tate the  handling  of  materials  by  the  Tramways  Com- 
pany, a  few  additional  spur  lines  should  be  allowed  on 
wide  streets  at  intervals  throughout  the  city;  and.  fur- 
ther, where  large  contracts  permit  the  expense,  special 
temporary  sidings  should  be  run  up  into  the  sites  if  de- 
sired, provided  that  the  expense  for  such  be  assumed 
by  the  owner  or  contractor. 

"Should  the  Tramways  Company  be  prevented  from 
carrying  freight,  a  most  serious  effect  on  construction 
costs  and  on  the  development  of  the  city  and  the  trans- 
portation of  materials,  would  result;  and.  according- 
ly, we  urge  on  all  parties  concerned  that  steps  be  taken 
to  the  end  that  the  notice  served  on  the  Tramways 
Company  to  cease  carrying  freight  be  withdrawn,  and 
that  ample  time  be  given  for  the  discussion  and 
tlement  of  this  question,  and  for  proper  regulations  to 
be  agreed  upon." 
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Hydro-Electric  Unit  Operated 
From  City  Water  Main 


Unique  Installation  at  Port  Alberni,  B.C.,  Where  High  Pressure  and 
(e  Pipe  Capacity  Permitted  Water  Wheel  Attachment, 
Operating  Civic  Lighting  Plant 


Large 


By  J.  B.  HOLDCROFT 
Consulting  Engineer,  Victoria,  B.C. 


IN  1912,  the  town  of  Porl  Alberni,  British  Columbia,  re 
ceived  its  charier  of  incorporation  and  in  common 
with  most  other  towns  at  that  time,  anticipated  a  very 
much  more  rapid  growth  than  was  actually  realized, 
the  war  and  general  business  conditions  combining  to  bold 
the  population  practically  at  a  dead  level  for  some  years, 
while  at  the  present  time  the  town's  growth  is  of  an  entirely 
normal  character  without  any  of  the  boom  elements  charact- 
erizing the  previous  period.  Immediately  following  incorp- 
oration the  town  proceeded  to  equip  itself  with  the  essential 
conveniences  of  a  water-supply  Bystem  and  an  electric  ligtrl 

ating  station. 
The  water-supply  station  was  built  on  a  scale  of  perm- 
anence, the  supply  being  taken  from  China  (reek.  T  miles 
distant,  and  a  main  capable  of  maintaining  a  Mow  of  water 
sufficient  for  a  population  of  20,000  people  was  installed.  The 
first  five  miles  of  the  main  is  of  i r,  inch  wood-stave  pipe.    At 

(he  end  of  the  111  inch  main  is  a  12  inch  Crane  pressure 
reducer,   followed   by    I  '/j    miles   of    12   inch    welded    steel    pipe, 

with  a  second  pressure  reducer  about  midway  ol  its  length. 
I  he  size  again  changes,  at  the  head  of  the  main  street  of  the 
town,  to  10  inch  steel,  continuing  to  the  end  of  this  street 

at  tide  level,  and  serving  the  various  laterals.  A  third  pres- 
sure  reducer  is  installed   Of)   this   line,   making  the   final   pre--, 

jure   in   the   lower   portion    of   the    town    usually    about    160 

His.  per  square  inch  under  present  conditions  of  consumption 
— a  rather  excessive  working  pressure  for  a  town  supply 
s\  stem. 

The  Existing  Lighting  Plant 

The  lighting  system,  on  the  other  hand.  was  essentially 
oi   a   temporary   nature,   for   the   reason   that   at   the   time   of   its 

construction   it    was  confidently   expected   that   certain   large 

water  powers  in  the  vicinity  would  be  developed  within  a 
short  time,  and  cheap  power  he  available  to  any  extent.  A 
temporary  power   house    was   therefore   built    and    a    Canadian 

General  Electric  i 85  kv.a,  generator  installed,  direct  con- 
nected,  through   a   flexible   coupling,   to   a    Diesel   engine   of 

Swedish    manufacture. 

This  engine  has  been  running  since  its  installation,  tak- 
ing the  lighting  load  of  Port  Alberni,  and  also  of  Alberni. 
the     "Old     Town,"     situated    2     miles     north.      The     total 

amounts  to  an  average  of  60  kilowatts,  running  up 

of  about    80  kilowatts,   the   high   average   being    due   to   the 


fact  that  the  plant  only  runs  during  the  hours  ,,f  dark 
During  the  winter-time  the  starting  hour  is  about  3.30  p.m. 
and  shut-down  at  8.30  a.m.  No  auxiliary  plant  having  ever 
been  installed,  considerable  credit  reflects  upon  the  operat- 
ing staff  for  having  been  able  to  keep  the  engine  and  plant 
generally  running  satisfactorily,  as  it  has  never  been  possible 
to  undertake  a  thorough  overhaul.  Anyone  who  has  even 
had  to  operate  a  Diesel  engine  will  appreciate  what  is  in- 
volved in  this.  Within  the  last  two  years.  1 
have  been  accumulating  to  show  the  necessity  of  giving  the 
engine  some  assistance,  and  during  1920  the  writer"*  firm 
Was  engaged   to   devise  •   driving   tin  r  by 

water-power. 

City  Water  Main  to  Supply  Waterwheel 
The    proposal    was    t'.    take    watt  'he    city    water 

main,  described  above,  and  therewith  drive  a  waterwheel  to 
be  installed  in  the  existing  power  house.  I  In  the  surface  this 
appeared  to  be  a  very  simple  project  and  before  it  was  taken 
in    hand    by    the    pr<  oncers,    numerous    proposals   had 

been  made,  ranging  from  the  use  of  a  6-inch  lateral  nearby 
as  a  source  of  supply,  to  the  building  of  an  entirely  independ- 
ent power  house  at  China  Creek  i:-  -i  miles  away. 
On  careful  examination,  however,  economic  consider.' 
narrowed  the  proposal  down  to  the  installation  of  a  wheel 
in  the  present  power-house,  and  attention  was  centered  upon 
the  best  and  I  Domical  location  for  the  supply  main 
or  penstock,  together  with  a  careful  study  of  the  p 
of  the  existing  main.  An  outline  study  was  also  made  of  the 
present  use  of  water  in  the  town,  and  an  estimate  was  made 
of  the  probable  amount  of  the  minimum  flow  of  the  stream 
which  occurs,  as  a  rule,  in   September. 

Very  little  is  known  of  the  watershed  of  China  Creek  and 
no  records  <<i  rainfall   or  stream   How  are  available      1' 
very   generally  the  case   with   small   watersheds  in   the   V 
and  the  best   that   can   be   done,   i  here  the  proj> 

hand   is   not   large   enough    to   warrant    the  extensive 

surveys,  is  to  make  the  estimate  by  (  n  with   similar 

watersheds   having   a    like    climate.      Comparison    in    this 
was  made   somewh  by  the  fact   that  a  rait 

ing  station  exists  In  the  Alberni  district  a  few  miles  from 
China    (reek       Without  ully    into    the    details   of   the 

calculation  it  may  be  said  that  by  this  means  the  minimum 
tlow   was  calculated  to  lie  a  cond,  and 
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Profile   of   pipe   line   showing   hydraulic   gradients   under   old   and  new  conditions.     The  effectiire  head  is  SSS  feet. 
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that  this  proved  to  be  a  conservative  estimate  when  com- 
pared with  the  observed  lowest  flow  during  the  dry  season 
of  1920.  This  is,  of  course,  not  a  very  satisfactory  method 
from  the  designer's  point  of  view  but  is  frequently  the  only 
thing  that  can  be  done. 
Sufficient  Water  for  Both  Drinking  and  Power  Purposes 
The  quantity  of  water  required  for  domestic  and  indus- 
trial purposes  was  estimated  at  0.5  cubic  feet  per  second  for 
purposes  of  pipe-line  calculation,  which  is  equivalent  to  about 
540,000  gallons  per  day,  sufficient,  on  a  basis  of  200  gallons 
per  day  per  capita  for  all  purposes,  for  a  population  of  over 
8,500  people — more  than  double  the  present  population  of 
Port  Alberni.  The  "Old  Town"  has  its  own  independent 
water  supply.    A  study  of  the  capacity  of  the  existing  main. 


Fig.  1,  besides  showing  the  resultant  hydraulic  gradient  under 
these  assumed  conditions,  shows  (by  line  marked  ;  c.f.s.  > 
the  conditions  existing  at  the  time  the  survey  was  made,  with 
two  private  waterwheels  of  same  capacity,  as  well  as  several 
small  ones,  running  off  various  parts  of  the  distribution  sys- 
tem. The  total  flow  for  all  purposes  at  that  time  was  about 
:;  cubic  feet  per  second,  and  the  location  and  effect  of  the 
( 'ranc  pressure  reducers  is  clearly  shown.  It  was  proposed, 
of  course,  to  take  out  all  private  waterwheels  if  the  city  pro- 
ceeded with  their  scheme,  and  to  figure  only  on  ordinary 
consumption. 

Two  alternatives  existed  for  a  penstock  after  reaching 
the  end  of  the  12  inch  main.  One  was  to  connect  at  this 
point  and  install  3,700  feet  of  12  inch  wood-stave  pipe  to  the 
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Fig.  2.  Layout  of  power 
house.  The  water  wheel  is 
a  30  inch  special  impulse 
wheel  fitted  with  hand-oper- 
ated stream-deflector  gear  and 
needle.  It  is  connected  to 
the  generator  by  belt  drive. 
the  speed  ratio  being  475  to 
277.  A  Diesel  engine  is 
used   for    reserve. 


as  shown  on  the  hydraulic  profile  Fig.  1,  showed  that  a  toUl 
flow  of  4.5  cubic  feet  per  second  would  bring  down  the  hy- 
draulic gradient  so  as  to  make  the  pressure  reducers  now  in 
place  unnecessary,  thus  making  4  c.f.s.  available  for  power, 
in  addition  to  the  0.5  c.f.s.  allowed  for  domestic  purposes. 
These  allowances  will  ensure  sufficient  water  for  both  ser- 
vices practically  the  year  round,  and  should  an  exceptionally 
dry  season  bring  the  creek  down  to  the  calculated  minimum, 
or  even  below  this,  it  is  most  likely  that  the  lighting  service 
would  not  be  interrupted  as  the  consumption  of  current  is 
naturally  much  less  at  that  time  of  year,  the  plant  not  being 
large  enough  to  contract  for  much   commercial  power  load. 


power-house,  developing  nearly  150  horse-power.  The  other 
was  to  connect  lower  down  on  the  Argyle  St.  10  in.  main, 
install  2,600  feet  of  10  in.  wood-stave  pipe  to  the  power 
house  as  before,  developing  about  120  horse-power.  This 
latter  proposal  was  considerably  less  expensive  than  the  for- 
mer, both  in  total  cost  and  cost  per  horse-power,  and  was 
finally  adopted. 

Rearrangement  of  Pressure  Reducers 
The  question  of  operating  or  effective  head  raised  a  num- 
ber of  interesting  problems.     In  the   first  place,  the  present 
pressure  in  the  lower  part  of  the  town  being  up  to  160  lbs. 
per   square   inch    static,    and    even    100   or    110   lbs.    with    all 
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106  ft.   trestle   carrying  pipe  line  over  gulley,   showing  details  of  typical   bent   and   section   through   stringers.      The   cost  of   this  structure 

was    only    $250. 


the  waterwheejs,  etc.,  running,  it  was  obvious  that  the  pres- 
sure could  not  be  increased  by  opening  up  the  reducers  to 
grain  head  for  the  new  waterwheel.  Also  it  was  feared  that 
the  present  main  might  lie  endangered  if  pressures  were 
much  increased  higher  up,  so  that  it  was  decided  to  use  the 
full  quantity  of  water  available,  viz.,  4  c.f.s.,  fur  power  de- 
velopment and  thus  bring  down  the  hydraulic  gradient  to 
approximately  its  original  position,  but  with  the  two  upper 
pressure  reducers  entirely  removed,  4  in.  pressure  relief  valves 
being  installed  at  the  locations  of  these  reducers  to  guard 
against  the  effects  of  a  sudden  shut-down  and  to  relieve  ex- 
cessive pressure  at  any  point  on  the  main.  Connection  would 
then  be  made  above  the  third  pressure  reducer  on  Argyle  St., 
leaving  this  reducer  in  place  to  control  the  town  supply, 
which  is  nearly  all  taken  off  below  that  point.    By  this  means 

it    is    hoped    to    somewhat    reduce    the    town    pressure-,    from 

those  now  experienced  and  at  the  same  time  obtain  the  most 
possible  power  from  the  compound  main  without  endanger- 
ing it  or  even  appreciably  altering  its  conditions  of  pressure. 

The  elevation  of  the  dam  being  G10  feet,  and  thai  of  the 
power-house  SS  feet  above  sea  level,  the  total  head  on  the 
main  at  the  power-house  is  588  feet,  of  which,  for  the  reasons 
given  above,  252  feet  is  lost  in  friction  head,  etc.,  leaving  an 
effective  head  of  338  feet.  Using  I  second-feel  of  water  at 
80  per  cent,  efficiency,  this  head  represents  an  available 
power  of  123  horse-power,  which  will  be  sufficient  to  carry 
the  lighting  plant  load  for  some  time  to  come  at  the  present 
rate   of  increase. 

Detailed  Design 

Wood  stave  pipe  was  selected  for  the  supply  main  or 
penstocks.  The  pipe  selected  is  the  wire-wound,  factory- 
made  type,  being  easier  to  install  and  less  troublesome  under 
high  head  as  regards  leakages.  The  pipe  used  is  to  he  of 
three,  grades,  designed  respectively  for  250  feet.  300  feet,  ami 
350  feet  heads,  with  a  safety  factor  of  4.  A  10  in. 
gate  valve  is  located  at  the  junction  with  the  steel  main,  and 
a  Ya,  in.  Eclipse  air  valve  is  to  be  tapped  in  to  the  cast  iron 
bend  below  the  gate  valve,  so  as  to  avoid  air  binding  when 
it  becomes  necessary  to  empty  the  main.  The  pipe  is  to  be 
laid  wholly  in  excavation,  with  the  exception  of  a  length  of 
U0  feet  supported  on  a  trestle,  some  details  of  which  are 
given  in  fig.  3.  This  trestle  was  designed  to  combine  the 
greatest  economy  of  construction  with  the  requisite  strength, 
and  contains  only  a  little  over  2,000  feet  board  measure  of 
kimber.  It  will  cost  complete  about  $250.00,  and  is  105  feet 
long, 

Two  pipe-line  anchorages  are  required.  The  first  is 
located  near  the  junction  with  the  steel  main,  at  a  right-angle 
bend,  and  is  quite  small.  The  second  is  located  at  the  power- 
house, at  a  point  where  the  pipe  makes  another  90  deg.  bend 
to  connect  with  the  waterwheel.  and  consists  of  a  solid  con- 
crete block  embedding  the  16  deg  cast-iron  reducing  bend, 
and  a  portion  of  the  8  in.  wrought  steel  bend.  A  heel  out- 
let, threaded  for  I  in.  pipe,  is  provided  in  the  cast-iron  re- 
ducer,  from   which  a  4  in.  pipe   leads  through   the  anchorage 


washout  valve  (4  in.)  on  the  centre  line  of  the  pipe,  and 
a  4  in.  relief  valve,  which  is  to  be  set  to  blow  off  on  the 
pressure  rising  to  163  lbs.  These  valves  are  to  be  set  in  a 
wooden   box  below  ground  level,  which  is  connected   by  an 

8   in.   drain   to   the   Hume   which  acts  as  a  spill-way. 

Waterwhe'el  and  Generator 

The  waterwheel  to  be  installed  is  a  M  in.  McKinnon 
special  impulse  wheel,  fitted  with  hand-operated  stream- 
deflector,  needle  nozzle,  cast-iron  lower  and  steel  upper 
casing,  overhung  on  a  3  7/16  in.  shaft.  The  shaft  runs  in 
ring-oiling  bearings  on  special  adjustable  pedestals,  and  a 
36  in.  fly-wheel  of  800  lb-,  rim  weight  is  mounted  on  it.  with 
a  26  in.  diameter  by  15  in.  face  driving  pulley,  provided  with 
a  disengaging  spiral  jaw  clutch.  The  wheel  will  run  at  :i 
normal  speed  of  476  r.p.m.  A  tachometer  registering  ■ 
lutions    per    minute    will    be    connected    to    the    shaft,    and    a 

ire  gauge  is  also  being  mounted,  connected  on  the 
sure  side  of  the  main  8  in.  gate  valve  which  will  be  installed 
close  to  the  wheel. 

The  wheel  and   its   bearings  are  to  be   set  on  a   concrete 
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Fig.    4.      General    arrangement    of    tailrace   and    details    of    weir   tank. 

foundation  block  .".  ft.  2  in.  x  !i  ft  "-".■  in.  and  3  ft.  deep,  which 
will  rest  upon  a  substratum  of  gravel.  Details  of  the  foun- 
dation and  wheel-pit,  with  the  general  location  of  the  other 
parts  mentioned,  are  shown  in  fig.  2.  The  water  from  the 
wheel-pit  is  to  be  discharged  through  a  short  length  of  12  in. 
wood-stave  pipe  to  a  18  in.  x  12  in.  wooden  drain  or  flume, 
leading  to  a  measuring  tank  with  a  weir  4  ft.  6  in.  long  (Fig. 
4),  and  thence,  through  a  continuation  of  the  flume,  a  dis- 
tance of  700  feet  to  a  natural  water-course. 

Diesel  Engine  in  Reserve 

Connection  to  the  generator  is  to  be  made  by  a  14  in. 
two-ply  endless  leather  belt,  the  drive  being  at  10  ft.  5: 
centres.  The  generator  is  designed  for  a  speed  of  277  r.p.m. 
so  that  the  pulley  on  the  generator  shaft  will  be  44  in.  in 
diameter.  It  being  necessary  to  so  design  this  connection 
that  the  engine  could  still  be  used  when  required,  no  change 
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is  being  made  in  the  existing'  coupling  further  than  to  re- 
move the  steel  studs  and  leather  links  from  each  half,  these 
being  kept  ready  to  replace  when  necessary,  an  operation 
which  can  be  performed  within  an  hour.  A  special  split  pul- 
ley has  been  designed  with  central  hub  or  boss  bored  to  fit 
over  the  generator  side  of  the  coupling,  SO  that  installation 
is  very  simple  and  there  will  be  no  interference  with  the 
operation  of  the  plant  during  construction— a  very  import- 
ant provision  in   this   case. 

The   drive   being   so   sliort,   a   belt-tightener   operated   by 
counterweight    is    being   provided,    the    counterweight 
located   on    the    power-house    wall,    and    connected    by    steel 
cable  to  the   18  in.   x   15   in.   idler  pulley,   which   acts   on   the 
lower  part  of  the   belt,   the   driving  half   being  at   the   top. 

Installation  Will  Save  Money 
The  outstanding  feature  of  the  design,  as  regards  the 
details,  is  the  attempt  to  secure  .a  construction  which,  while 
sound  in  design  and  efficient  in  operation,  will  yet  be  the 
least  expensive  possible,  consistent  with  good  engineering 
practice.  The  main  object  of  the  installation,  apart  from 
the  need  for  a  stand-by  plant  in  case  of  break-down,  is  to 
assist  in  reducing  the  fuel  bills  chargeable  to  the  Diesel  en- 
gine, which  amount  to  about  $2,500.00  per  year  at  present 
prices.  This,  it  is  expected,  the  plant  now  under  construc- 
tion will  do,  with  the  engine  remaining  as  a  stand-by.  but 
it  stands  to  reason  that  expensive  permanent  construction 
would  be  out  of  the  question,  as  no  actual  increase  oi 
power  is  being  provided.  It  is  thought,  however,  that 
eventually  a  second  generator  may  be  installed  to  be  driven 
by  the  waterwheel.  and  the  two  sets  run  -together,  this  pro- 
viding a  substantial  increase  of  power.  In  any  case  a  com- 
paratively very  short  period  of  operation  as  now  designed 
would  not  merely  justify  the  cost  of  construction,  which 
is  estimated  at  $13,000.00,  but  will  actually  pay  for  the  work 
undertaken  in  saving  of  fuel  oil,  to  say  nothing  of  the 
alarming  shortage  of  oil  now  being  experienced,  with  con- 
sequent mounting  prices. 


Outlet  Boxes  Must  Be  Installed  on  All  Knob 
and  Tube  Outlets 

Mr.  A.  G.  Hall,  chief  electrical  inspector  of  the  Hydro- 
electric Power  Commission  of  Ontario,  has  announced  that 
on  and  after  June  1,  1921,  approved  outlet  boxes  must  be 
installed  at  all  outlets  in  concealed  knob  and  tube  work,  as 
required  in  paragraph  8,  section  "B,"  rule  "e,"  page  68,  of 
the  6th  edition  of  the  rules  and  regulations.  This  is  a  rule 
that  has  not  been  enforced  in  the  past  by  the  Commission 
chiefly  on  account  of  the  scarcity  of  steel.  However,  plenty 
of  steel  is  now  available  and  samples  of  boxes  have  been 
submitted  by  different  manufacturers,  which  will  not  only 
add  to  the  safety  of  the  installation,  but  will  simplify  it,  as 
all  outlet  boxes  will  be  provided  with  a  suitable  fixture  stud 
to  which  the  fixture  can  be  readily  and  securely  attached. 

It  seems  to  be  conceded  by  contractors  that  the  enforce- 
ment of  this  regulation  will  not  add  to  the  cost  of  instal- 
lation, as  the  different  types  of  boxes  submitted  will  cost 
but  a  few  cents,  and  can  be  installed  in  so  much  less  time 
than  the  angle  bars  now  used  that  the  net  result  will  be  a 
saving. 

We  understand  the  rule  will  not  be  enforced  with  regard 
to  old  houses  which  are  already  wired,  nor  will  it  be  neces- 
sary to  install  outlet  boxes  on  the  verandahs  or  at  basement 
outlets  to  new  houses  unless  the  ceilings  are  to  be  lathed 
anil  plastered, 


Quebec  Streams  Commission 
Issues  Eighth  Report 

In  the  report  for  the  year  1919,  just  issued  by  the  Quebec 
Streams  Commission,  there  is  an  interesting  article  on  the 
regulation  of  the  River  St.  Francois  by  means  of  a  dam  at 
Lake  St.  Francois.  The  companies  which  draw  power  from 
the  St.  Francois  River  and  pay  annual  dues  for  the  stoi 
of  the  water  in  the  lake  are:  The  Brompton  Pulp  and 
Paper  Company,  Limited;  The  Champoux  Company;  The 
St.  Francois  Hydraulic  Company,  Limited;  the  City  of 
Sherbrooke;  the  Canada  Paper  Company,  Limited,  and  the 
Southern  Canada  Power,  Limited.  The  article  reads  as 
follows: 

''In  order  to  pay  for  the  cost  of  completing  the  works 
in  connection  with  the  water  storage  in  Lake  St.  Francois 
and  in  Lake  Aylmer,  including  the  purchase  of  all  flooded 
lands,  the  commission  decided  that  it  should  draw  an  an- 
nual revenue  of  $55,874. 

"To  divide  this  amount  amongst  the  parties  benefitting 
from  the  storage,  an  estimation  of  the  amount  of  additional 
power  due  to  storage  had  been  made  and  the  rate  arrived 
at  was  $7.50  per  h.p.  year.  But,  as  the  amount  of  additional 
power  in  each  case  was  uncertain  and  could  be  contested, — 
owing  to  the  lack  of  data  regarding  the  flow  of  the  river 
under  natural  conditions,  it  was  decided  to  use  a  method 
eliminating  the  time  factor.  This  method  consists  in  multi- 
plying the  volume  of  water  per  second  which  is  discharged 
over  the  minimum  natural  flow,  by  the  height  of  fall  over 
which  this  water  is  used.  This  method  is  called  'second-foot 
head.' 

Second-Foot  Head  Method 

"For  example:  the  amount  of  water  discharged  from 
Lake  St.  Francois  is  500  second-feet  above  the  natural 
minimum  flow.  This  water  is  used  by  the  St.  Francois 
Hydraulic  Company  over  a  head  of  40  feet.  The  product 
of  500  x  40  =  20,000  second-foot  head  is  the  basis  upon 
which  this  company  may  be  taxed.  For  the  power  users 
below  Lake  Aylmer  as,  for  example:  The  Brompton  Pulp 
&  Paper  Company  which  uses  three  falls  for  a  total  head  of 
85  feet,  the  discharge  which  it  gets  from  Lake  Aylmer  is 
650  second-feet  above  the  natural  minimum  flow.  The  pro- 
duct of  650  x  85  =  55,250  second-foot-head  is  the  basis  upon 
which  this  company  should  be  taxed. 

"Having  made  this  calculation  for  every  company,  the 
tariff  of  50  cents  per  second-foot-head  was  arrived  at,  that 
is  to  say,  that  the  St.  Francois  Hydraulic  Company  must  pay 
$10,000  and  the  Brompton  Pulp  &  Paper  Company  $27,625. 
And  so  on  for  the  other  power-users. 

"Contracts  were  passed  with  the  city  of  Sherbrooke, 
which  owns  a  hydro-electric  plant  at  Weedon,  and  with  the 
Canada  Paper  Company,  Limited,  which  owns  a  mill  at 
Windsor  Mills,  and  with  the  Southern  Canada  Power  Co., 
Limited,  which  operates  a  hydro-electric  plant  at  Drum- 
mondville.  These  contracts  provide  that  should  the  present 
head  be  increased,  the  annual  payment  shall  be  increased 
accordingly.  The  Southern  Canada  Power  Co.,  Limited, 
has  reconstructed  its  plant  at  Drummondville  and  increased 
the  head  from  12  to  30  feet.  The  company  was  advised  that 
its  annual  payment  would  consequently  be  increased  from 
October  1st,  1919." 

The  report  contains  data  and  graphs  with  regard  to  the 
drainage  area,  rain  fall,  depth  and  discharge  of  various  rivers 
in  the  province,  together  with  a  description  and  plans  of 
dams  recently  built  or  extended,  besides  notes  on  future 
water-power    developments. 
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Axioms  in  the  Labor  Question 

Of  Particular  Application  to  the  Construction  Industry 

Labor  Holds  the  Key  to  the  Solution  of  the  Puzzle  :  What  Makes 

Building  So  High?-  Can  Reduce  Costs  Without 

Impairing  the  Pay  Envelope 

By  J.   B.  CARSWELL 
Of  Carswell  Construction  Co.,  Toronto 


THE    construction    industry    is,    excepting    only 
agriculture,    the    largest    industry    in    the    Do- 
minion.    MacLean's    Daily    Reports   show   that 
the  amount  of  construction  in  Canada  last  year 
totalled  $ 2 5 5, 000,000,  and  knowing  how  building  per- 
mits are  prepared,  it  may  be  assumed  that  this  repre- 
sents an  actual  expenditure  of  over  $300,000,000.00. 

Another  feature  of  the  building  business,  apart 
from  its  magnitude,  is  its  conspiouousness.  Its  oper- 
ations are  carried  on  in  full  view  of  the  public,  at  every 
street  corner,  in  every  village,  every  town  and  every 
city  from  coast  to  coast. 

Furthermore,  there  is  no  industry  where  so  large 
a  proportion  of  the  money  expended  is  absorbed  in 
labor  as  in  the  building  and  construction  business,  for 
the  reason  that  all  costs  of  material  entering  into 
building  necessarily  very  largely  represent  labor,  and 
therefore,  a  substantial  construction  programme  does 
more  to  absorb  labor  than  almost  any  other  industry 
one  could  mention. 

These,  then,  are  the  fundamentals.  Our  industry 
is  the  second  largest.  It  spends  300  million  dollars 
per  annum.  This  is  spent  more  or  less  evenly  over 
the  entire  country,  in  full  view  of  the  entire  com- 
munity. 

Its  expenditures  largely  go  into  pay  envelopes,  and 
its  prosperity  or  dullness,  reflects  SO  directly  on  the 
country  at  large,  that  it  has  gradually  become  the 
barometer  of  common  prosperity. 

This  we  will  call  Axiom  No.  1. — the  building  busi- 
ness is  the  barometer  of  common  prosperity. 
*       *       * 

Now  let  us  get  to  the  Labor  question. 

\s  long  as  human  nature  remains  constitutionally 
unaltered,  so  long  will  employer  and  employee  dis- 
agree. We  might  as  well  face  the  issue  squarely  and 
admit  that  it  is  a  cold-blooded  business  proposition,  a 
straight  matter  of  dollars  and  cents,  and  that  there  is 
little  benevolence  or  philanthropy  either  on  one  side 
of  the  fence  or  the  other. 

Nevertheless,  it  is  quite  possible  for  US  to  wage 
a  peaceable  warfare,  to  make  the  best  bargain  we  can 
with  our  opposition,  to  hold  our  pitched  battles  at 
stated  intervals,  and  to  carry  on  during  the  truce 
without  friction,  treating  the  employee  and  his  union 
in  the  same  friendly  spirit  as  we  treat  our  opposition 
in  business. 

All  this  is  possible,  provided,  however,  that  both 
sides  play  fair — play  fair  to  each  other,  to  themselves, 
and  to  the  public.  So  long  as  they  conform  to  the 
laws  of  "international  warfare,"  everything  is  line, 
but  if  either  side  tries  to  put  something  over  which  is 
fundamentally  wrong  or  immoral,  then  remember  we 


have  a  judge  and  jury  on  the  other  side  of  our  office 
dour:  The  General  Public — ready  and  willing  to  con- 
demn or  approve,  provided  only  that  the  case  is  pre- 
sented clearly  and  forcibly.  And  when  the  general 
public  condemns,  that  settles  the  question,  for  the  ad- 
ditional weight  is  all  that  is  necessary  to  swing  the 
scale  and  see  that  proper  measure  is  meted  out  to 
both  parties. 

We  have  to-day  a  golden  opportunity — the  first  in 
live  or  six  years,  to  educate  the  public,  and  to  right 
certain  wrongs  that  have  been  oppressing  us  during 
the  long  war  period.  The  public,  in  my  opinion,  is 
crying  out  for  the  information,  and  it  is  up  to  us  to 
supply  it  in  our  own  defence. 

The  first,  and  by  far  the  most  important,  subject 
in  our  propaganda  is  "production  efficiency,"  and  in 
order  to  elucidate  our  subject,  we  must  take  up  Axiom 
No.  2. 

The  contractor  is  the  manufacturer's  "agent."  He 
contracts,  not  to  make  and  sell  a  specific  article  to  a 
hundred  different  customers,  but  he  contracts  to 
change  the  manufacturer's  liquid  assets  into  concrete 
form  in  the  shape  of  a  particular  building.  If  he  is 
forced,  through  continuous  immoral  action  on  the  part 
of  Labor,  to  pay  more  for  that  building  than  is  just,  it 
js,  generally  speaking,  the  manufacturer's  liquid  assets 
that  suffer,  not  his  own.  Our  problems  are,  therefore, 
not  our  problems  at  all,  they  belong  to  the  manufac- 
turer, to  the  general  public,  to  every  person  who  builds 
or  owns  a  building. 

That,  therefore,  is  what  I  call  Axiom  Xo.  2.  The 
contractor  is  the  agent  of  the  public,  handling  its 
liquid  assets  in  trust. 

*       *       * 

Now  we  get  along  to  the  third  point:  How  is  the 
total  cost  in  a  building  divided  and  distributed?  What 
is  the  definition  of  building  cost? 

A  few  weeks  ago  there  was  a  big  meeting  of  all 
the  big  men  amongst  the  labor  unions  in  Toronto,  and 
they  complained  that  the  high  cost  of  building  was 
Stirling  the  industry,  and  they  placed  the  blame  on  the 
high  cost  of  materials.  Unknown  to  themselves,  thev 
were  admitting  the  very  thing  I  am  going  to  prove, 
and  the  very  thing  we  have  got  to  prove,  to  the  general 
public. 

An  oak  tree,  growing  at  the  North  Pole,  fifty  feet 
high,  three  feet  in  diameter,  pure  white  oak — what  is 
it  worth?  Nothing.  It  has  no  potential  value;  but 
the  same  oak  tree  growing  alongside  a  planing  mill, 
has  potential  value,  and  such  value  is  represented  in 
(ash.  by  the  price  paid  by  the  lumberman  to  the  gov- 
ernment, or  the  person  holding  original  title  to  that 
stump.      This   small   cash   payment,  before  the  a\ 
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put  to  the  tree,  represents  the  total  material  cost  of  What  happens  to  the  other  36%?     The  tradesman 

that  piece  of  white  oak  panelling  on  your  office  wall.  does  not  get  it.    He  just  earns  so  much  per  hour,  no 

The  oak  tree  is  felled  by  labor,  hauled  to  the  mill  more  and  no  less.    You  certainly  don't  get  it — nobody 

by  labor,  cut  by  power  produced  by  labor,  transported  gets  it.    The  36c  is  absolutely  dissipated, 

to  the  city  by  railroad  labor,  and  when  it  reaches  the  We  haye  now  arrived  at  Axiom  No.  4.     "Lack  of 

new  building,  it  is  called  "material,"  and  labor  says  production  is  WOrse  than  Profiteering;  it  is  Dissipa- 

"material  costs  are  too  high."    What  the  labor  unions  tion  q{  sQme  one,s  Li     id  AssetS-» 
call  labor  is,  then,  added  to  this  quasi  material,  and 

the  finished  article  comes  to  rest  in  its  final  location  Let  us  take  a  concrete  example  to  illustrate  this, 

and  some  more  of  Mr.  Manufacturer's  liquid  assets  A  $10,000  building  in  1914  was  made  up  of  $oOO  po- 

have  been  converted.  tential  values,  $1,500  contractors    profits  and  $8,000 

The  lumberman  himself  expends  his  labor  and  gets  pay  envelopes, 
his  profit  in  the  transaction.  I  am  holding  no  brief  jn  1919  the  labor  rates  had,  in  round  figures, 
for  the  profiteering  lumberman,  and  for  the  time  being,  doubled  and  no  one  questions  the  justice  of  the  in- 
I  am  effacing  him  from  the  argument.  The  honest  crease,  and  we  will  presume  that  the  contractors'  pro- 
lumberman's  profit,  no  matter  what  the  spread  in  price  fit  had  also  doubled.  The  $10,000  building,  therefore, 
js  at  any  stage  of  the  transaction,- is  expressed  in  total  costs  now  . — 

dividends  paid  at  the  end  of  his  financial  year,  divided  Potentia,  values>  unchanged   $      500.00 

by  his  total  turn-over  .        „>..,  Contractors'  profit,  doubled  4,000.00 

The  relative  magnitude  of  these  three  quantities  envel0pes  8000  x  2  x  100/64. .     25,000.00 

which  go  to  make  up  the  entire  cost  of  any  item  in  a  '  r  _J 

building,  and  also  the   entire   cost   of   the  completed  $29  50000 
building,  is  difficult  to  determine,  but  after  giving  the 

matter  considerable  study,  I  am  going  to  state,  with-  If,  on  the  other  hand,  labor  were   working   1007c 

out  much  fear  of  contradiction,  that  the  relation  is  as  efficient,  then  the  cost  of  the  $10,000  building  would 

follows:  be  $500  plus  $3,000  plus  (2  x  8000)  or  $16,000,  a  total 

Potential  values    5%  of  $19,500. 

Contractors'  profit   15%  The  difference  is  $10,000,  and  $9,000  of  this  is  dis- 

Pay  envelopes   807-?  sipated,  blown  to  the  four  winds  through  lack  of  pro- 

„      ,                                                            .„„  duction,  9,000  in  $29,500  is  equal  to  .^  I . 

Total    IUU70 

These  figures  are,  of  course,  complicated  by  the  Now  we  come  back  to  our  figure  of  300  millions- 
question  of  payments  to  invested  capital,  and  just  the  construction  business  done  last  year.  35%  of  300 
what  proportion  of  such  payments  should  be  charged  millions  is  $103,000,000  of  Canada's  liquid  assets,  and 
to  profit  and  what  proportion  to  the  pay  envelopes,  is  this  was  absolutely  dissipated  last  year  through  the 
more  or  less  a  matter  of  opinion.  An  exact  analysis  slowing  down  of  the  men  in  the  construction  industry 
would  mean  many  months  of  intensive  study,  but  from  alone.  This  amount  is  equivalent  to  6%  on  the  total 
the  information  I  have  been  able  to  gather  together,  I  net  funded  debt  of  the  Dominion  of  Canada ;  and  all 
feel  that  these  figures  are  fairly  accurate.  that  is  required  to  pay  interest  charges  on  this  debt  is 
Bear  this  in  mind,  then,  the  pay  envelope  cpnsti-  that  labor  in  our  industry  gives  the  public  an  honest 
tutes  approximately  807^  of  the  entire  cost  of  any  and  day's  work, 
all  buildings.    This  is  Axiom  No.  3. 

*       *       *  We  are  now  ready  to  consider  Axiom  No.  5. 

Now  we  are  in  a  position  to  consider  production,  Axiom  No.   5   is  a  mathematical   problem,  but  so 

or  lack  of  production.     I  have  taken  the  period  from  simple  that  most  of  you  will  grasp  it  at  once.     It  is 

1914  to  1919,  and  I  have  called  the  production  of  the  this:     2  times  2  are  4.     What  I  mean  is,  that  when 

various   building  trades   in    1914,    1007o   efficient;    al-  wages   are   doubled   and   production   cut   in   two,    the 

though,  as  I  heard  it  very  aptly  put  the  other  day,  this  cost  of  the  building  will  be  increased  four  times,  and 

is  a  yard-stick  with  a  good  few  notches  out  of  it.  if  labor  in  the  other  industries  works  as  hard  as  in  the 

Well,  then,  in  1919  what  do  we  find?    The  same  construction   industry,  then  by  a  similar  process  of 

men  at  the  same  type  of  job,  are  working  on  the  fol-  reasoning,  every  article  manufactured  in  that  building 

lowing  standards  of  efficiency — and  remember  these  or  in  any  other  building,  will  be  increased  four  times ; 

figures  are  prepared  from  actual  cost  ledger  entries —  that  is.  to  say,  all  the  commodities  of  life  will  be  in- 

no  guesswork  whatever;    I  will  admit  that  my  807°  creased  four  times;  but,   labor  will   only  have  twice 

may  be  a  little  out  one  way  or  the  other,  but  these  the  money  to  pay  for  these  commodities.     Therefore, 

figures  I  am  giving  as  actual  facts.  labor,  by  its  own  action,  will  be  trying  to  buy  a  dollar 

Bricklayers   68%  article  with  50c.    And  then  the  labor  unions  complain 

Bricklayers'    laborers    65%  that  wages  during  the  war  never  kept  pace  with  living 

Plasterers    53%  conditions.     Of  course  they  didn't ;  neither  did  the 

Painters    ,. 60%  dog  ever  catch  its  own  tail.     It  was  entirely  a  matter 

Carpenters    64%  °f  internal  economy  with  the  dog. 

Sheetmetal  Workers    75%    .  We  are  confronted  to-day  with  a  serious  problem  in 

c\  *Y.°, ers    62%  our  business.     The  goose  'that  laid  the  golden  eggs 

bteel  Workers  65%  has  been  killed,  and  to  my  mind,  the  knife  that  stab- 

.                                             bed  him  was  lack  of  production.     The   unemployed 

Average  efficiency    64%  are  walking  the  streets ;  they  are  demanding  jobs ;  de- 

That  is  to  say,  the  average  tradesman  was  getting  manding  the  right  to  work,  and  the  various  govern- 

paid  one  dollar,  and  in  return  was  giving  64  cents  ments  will  give  them  grants,  and  we  will  all  do  our 

worth  of  his  labor.  best  to  tide  over  the  unpleasant  situation ;   but  there 
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js  une  thing  we  must  not  lost  sight  of,  and  that  is,  that 
the  goose  is  dead,  and  labor  will  require  to  wait  until 
the  goslings  are  old  enough  to  lay  more  eggs. 

The  question  which  faces  us  all  to-day  is  this: 
Will  we,  or  will  we  not,  cut  the  rates?  There  arc;  many 
phases  to  this  question,  all  of  which  must  be  care- 
fully considered.  First  of  all,  we  must  be  prepared  to 
forget  the  past  few  years,  to  forget  all  the  vexed  ques- 
tions, the  arguments,  the  strikes,  the  bitter  feelings 
which  ran  so  high  during  the  war,  during  the  period 
of  increasing  rates. 

Labor,  on  the  other  hand,  must  be  prepared  to  put 
behind  them  the  slowing  up  process,  the  antagonistic, 
disinterested  attitude  towards  their  job ;  they  must 
give  .us  again  an  honest  day's  work.  No  one  is  look- 
ing for  sweat  labor — no  one  expects  even  the  humblest 
laborer  to  exhaust  every  ounce  of  his  energy  during 
his  eight,  nine  or  ten  hours;  but  the  general  public 
does  expect,  and  has  every  right  not  only  to  expect 
but  to  demand,  that  each  man  who  draws  a  pay  enve- 
lope containing  a  100  cents  on  the  dollar  at  the  end  of 


each  week  should  give  in  return  100%  efficient  ser- 
vice. If  he  does  not,  he  is  destroying  the  public's 
liquid  assets,  and  at  the  same  time  reducing  the  pur- 
chasing value  of  his  own  assets. 

Labor  does  not  want  its  rate  reduced,  and  the  em- 
ployer, knowing  full  well  that  a  contented  worker  is 
liis  biggest  asset,  is  not  at  heart  anxious  to  make  dras- 
tic reductions,  but  costs  must  come  down,  and  there 
are  only  two  ways  to  do  it :  By  increasing  production, 
or  by  cutting  the  rates.  The  first  method  is  relatively 
by  far  the  most  important ;  the  latter  method  fades  in- 
to insignificance  in  comparison.  The  first  method 
means  prosperity  and  contentment  in  the  ranks  ot 
both  employer  and  employee ;  the  second  method 
means  dissension  and  discontent.  Labor  has  it  in  its 
power  to  cut  the  cost  of  building  35%  without  reduc- 
ing the  size  of  the  pay  envelope  one  cent. 

Why  cannot  these  truths  be  driven  home  to  every 
individual  in  the  community,  for  until  they  are,  we 
will  never  know  a  real  lasting  prosperity  in  our 
Dominion? 


Forms  Need  Better  Designing 

Their  Detailing  and  Manufacture  is  a  Special  Problem  Requiring 
Thorough  Appreciation  of  Local  Conditions  Involved 

By  T.  TRUEMAN  BLACK,  C.E. 
Construction  Engineer,  Toronto,  before  Toronto  Branch,  E.I.C. 


THERE  are  certain  theories  and  well  determined 
principles  applying  to  the  construction  of 
forms  and  there  are  also  certain  loads  and 
thrusts  which  can  be  calculated  and  which  will 
remain  uniform  in  all  structures,  but  there  are  also  a 
host  of  other  factors  which  depend  on  the  local  con- 
ditions at  the  job  and  it  is  on  these  and  the  success- 
ful handling  of  them  that  the  success  or  Otherwise  of 
the  work  depends. 

The  purpose  of  the  forms  is  to  keep  the  semi-fluid 
concrete  in  the  required  position  until  it  has  developed 
within  itself,  by  the  setting  action  of  the  cement. 
sufficient  strength  to  be  self-supporting  and  by  its 
own  inherent  strength  is  able  to  carry  the  loads. 
temporary  or  permanent,  which  may  be  thrust  upon 
it  ;  give  such  surface  as  the  specifications  may  require; 
support  such  steel  reinforcement  as  the  plans  call 
for;  be  easily  removable  without  destroying  or  in- 
juring the  newly-placed  cement  ;  be  cheaply  built, 
erected  and  demolished;  and  be  so  designed  that  they 
can  be  used  over  and  over  again,  or  if  this  is  im- 
possible through  the  design  of  tile  structure,  so  built 
that  when  the  form  is  demolished  the  salvage  from 
the  materials  will  form  as  large  a  percentage  as 
possible. 

Concrete  when  freshly  mixed  is  not  a  dependable 
material;  it  is  full  of  whims.  One  day  it  will 
slide  down  a  system  of  chutes  in  a  BIOS*  efficient 
manner,  flow  into  the  forms  and  search  out  each  nook 
and   corner,   filling   the    forms   completely   and   making 

an  excellent  job.  The  next  day.  due  to  changes  i" 
humidit)    or  temperature  or  a   slight  change  in  the 

aggregate,  the  freshly  mixed  concrete  seems  to  have 
developed  a  large  i*ternal  friction,  with  the  result 
that  the  material  absolutely  refuses  either  to  flow  in 
the  chutes  or  properly  till  the  forms,  and  setting  seems 
to  start  at  once  on  leaving  the  mixer.      In  the  first  case 


the  forms  require  only  to  stand  the  lateral  and  vert- 
ical loads  due  to  the  liquid  concrete,  but  in  the  second 
case  the  forms  are  subject  to  heavy  tamping  and  spad- 
ing and  uneven  loading  due  to  the  fact  that  the  con- 
crete is  not  being  spread  evenly  throughout  the  forms. 
The  lateral  thrust  due  to  concrete  flowing  easily  into 
forms  can  be  readily  computed  by  the  theory  of 
liquid  pressures  but  the  action  of  heavy  tamping  and 
spading  cannot  be  computed  and  can  only  be  guessed 
at,  and  my  experience  has  been  that  an  old  form 
carpenter  is  the  best  guesser.  In  mass  concrete  the 
forms  get  especially  heavy  treatment  during  the  plac- 
ing of  large  fillers  as  these  fillers  are  placed  after  the 
concrete  and  just  as  the  setting  action  has  commenced 
and  the  concrete  is  beginning  to  loose  the  liquid 
properties.  This  also  gives  uneven  loading  on  the 
forms.  To  meet  all  these  conditions  the  engineer 
has  to  make  a  study  of  the  conditions  he  is  up  against ; 
the  types  of  structure,  whether  mass  work  or  thin 
walls;  decorative  or  rough  surfaces;  whether  it  is 
advisable  to  design  forms  for  re-using;  nature  of 
cement,  sand  and  stone;  weather  conditions  liable  at 
the  time  of  the  year  he  will  be  placing  concrete. 

The  general  practice  in  mass  work  is  to  make  the 
forms  heavier  than  in  light  work,  using  fewer  cross 
ties  and  giving  room  for  placing  the  concrete  rapidly 
along  with  large  displacers  or  plums  and  using  a  coars- 
er aggregate  in  general.  Oil  the  other  hand,  in  thin 
walls,  beams,  etc.,  cross  tics  can  be  placed  frequently 
and  great  strength  is  not  required'in  the  form  itself 
as  the  unsupported  spans  are  not  large,  either  vert- 
ically or  longitudinally.  As  the  aggregate  is  gen- 
erally small  in  this  type  of  work  an  excess  of  cross 
ties  will  not  interfere  with  the  proper  filling  of  the 
forms. 

for  exposed  surfaces  it  is  generally  conceded  by 
all    contractors    that    good    results   are    more   cheaply 
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obtained  by  using  carefully  finished  surfaces  on  the 
forms  than  by  smoothing  the  concrete  after  the  forms 
are  removed. 

Careful  Study  Will  Show  Economy 
A  careful  study  of  the  action  of  the  aggregate  dur- 
ing the  process  of  mixing  and  placing  will  show  the 
contractor's  engineer  many  ways  of  economizing  in 
forms  and  is  well  worth  the  time  spent.  The  action 
of  the  cement,  whether  it  is  slow  or  quick,  whether  it 
throws  the  surplus  water  quickly  or  not,  will  make  a 
difference  in  the  pressures  and  the  surface  against  the 
forms.  A  quick  setting  cement  has  a  tendency  to 
produce  waterstreaks  upon  the  surface,  even  though 
the  surface  against  the  form  has  been  well  spaded. 
If  the  form  is  very  tight  this  effect  will  be  more 
marked.  A  slight  leakage  in  the  form  surface  will 
remove  much  of  this  defect.  It  is  often  very  notice- 
able in  concrete  where  steel  forms  have  been  used. 
This  streaking  will  be  noticeable  when  the  concrete 
is  placed  in  very  warm  weather,  as  the  heat  has  a 
tendency  to  speed  up  the  action  of  the  cement. 

The  two  principal  materials  from  which  forms  are 
made,  are  lumber  in  the  form  of  boards,  plank,  stud- 
ding and  walings  held  in  line  by  tie  wires,  rods,  bolts, 
and  spreaders;  and  steel  plates  reinforced  by  angles. 
I-beams  and  held  in  place  by  tie  rods,  bolts  and 
spreaders.  The  choice  of  the  form  material  depends 
on  the  structure.  Lumber,  free  from  knots  and 
shakes,  is  an  excellent  material  for  forms  and  where 
a  form  repeats  itself  in  the  structure  only  a  few  times 
wooden  forms  are  the  most  economical.  Some  con- 
tractors can' get  as  many  as  10  uses  from  a  set  of 
forms  for  a  certain  part  which  repeats  itself  but  that 
is  a  high  average.  With  well  designed  steel  forms 
there  is  no  limit  to  their  re-erection. 

In  the  construction  of  the  lock  wall  of  the  Pan- 
ama Canal  two  types  were  used.  Large  steel  forms 
the  full  height  of'the  wall  were  set  on  special  wheels 
and  moved  along  the  lock  as  required,  on  rails  set  to 
a  special  grade.  These  were  very  efficient  but  were 
also  very  expensive.  .  The  advantage  was  that,  on  ac- 
count of  their  weight  and  strength  the  mass  of  con- 
crete required  to  fill  them  was  so  great  that  the  set- 
ting action  was  set  up  and  the  spreading  force  reached 
a  maximum  long  before  the  form  was  full. 

The  other  type  was  a  wooden  form,  and  I  also 
believe  a  number  were  built  in  steel,  known  as  the 
Panama  cantilever  form.  The  lagging  is  generally 
two-inch  plank  nailed  on  2  in.  x  12  in.  studding,  twelve 
feet  long,  only  a  distance  of  6  ft.  6  ins.  of  the  stud- 
ding being  covered.  The  lift  of  concrete  for  this' 
type  of  form  is  6  ft.  These  forms  are  held  in  place 
by  1  in.  bolts  placed  6  ins.  below  the  finish  line  of  the 
previous  pouring;  heavy  walings  are  placed  on  the 
bolts  and  the  forms  are  placed  between  the  waling 
and  the  finished  concrete,  allowing  the  studs  to  ex- 
tend 6  ft.  down  on  the  finished  concrete.  The  ends  of 
the  studs  are  wedged  back  and  forth  until  the  top 
is  true  to  line  and  a  new  set  of  bolts  is  set  in  the  top 
of  the  form  for  holding  the  next  lift.  A  light  portable 
derrick  is  used  for  lifting  these  forms  and  walings. 
The  holding  bolts-  have  thread  on  each  end  and  the 
nut  is  left  in  the  concrete  when  the  bolt  is  removed. 
The  great  advantage  of  these  forms  is  the  ample  open 
space  between  the  forms  for  the  placing  of  large  dis- 
placers. 

Cantilever  Forms 

A  modification  of  the  cantilever  form  was  develop- 
ed some  years  ago  by  the  Metcalf  Co.  of  Chicago  in 


connection  with  the  building  of  bins  for  grain  elevat- 
ors and  I  consider  it  one  of  the  most  daring  of  any 
type  of  forms  ever  used.     The  cantilever  type  as  just 
described   is  turned   upside   down   and  the  arms  are 
braced  one  against  the  other   instead   ot   against  the 
finished  concrete.     As  the  bin  walls  are  thin   thi- 
not   a   serious   problem.      The    Metcalf    method   is   to 
build  the  first  six  feet  of  the  bin  forms  for  the  entire- 
units  as  an  inverted  cantilever.    The  reinforcement  is 
placed  and  at  intervals  small  lifting  jacks  are  placed 
with   pipe   extensions   leading   to   the   main   platform. 
Concrete  is  then  placed  in  the  forms,  care  being  taken 
that  the  concrete  is  br<  night  up  uniformly  in  all  parts 
of  the  structure.     When  the  concrete  has  been  filled 
up  to  about  IK  inches  from  the  top  of  the  forms  a  gang 
of  laborers  are  placed  on  the  jacks  and  their  duty  is 
to  raise  the  cantilever  forms  as  fast  as  the  concrete  is 
placed  which  should  be  not   faster  than  8  inches  per 
hour.      In    summer    weather    when    only    this   type   of 
form  can  be  placed,  the  concrete  at  the  bottom  of  the 
form  has  become  self-supporting  and  aa  soon  as  ex- 
posed, hardens  quickly.     As  the  form   is  raised  rein- 
forcement is  placed  and  extra  pipe  sections  are  placed 
so  as  to  keep  the  jacks  out  of  the  newly  placed  con- 
crete.    In  operating  a  proposition  of  this  type  the  con- 
tractor must  have  an  highly  efficient  organization,  as 
once   the  operation   is   started   it   must   be  continuous 
until  the  to])  of  the  bin  is  reached,  which  may  be  150 
ft.  in  the  air.     This  method  has  been  used  extensively 
on  elevators,  oil  storage  tanks,  stand  pipes  and  other 
structures  of  uniform  cross  section  where  monolithic 
structures  are  desirable. 

Plans  of  Forms  by  Designers 

•  In  building  work  some  of  the  designers  of  rein- 
forced concrete  supply  a  plan  of  the  forms  also.  This 
has  many  advantages  in  the  arrangement  of  the  con- 
struction joints  which  is  a  vital  question  in  a  struc- 
ture where  high  stresses  are  used,  and  the  designer  is 
in  a  position  to  know  that  the  structure  is  being  built 
to  his  ideas.  In  general,  for  buildings  1  in.  spruce  or 
pine  sheeting  and  2  in.  x  4  in.  studding  is  used  for  the 
columns  and  the  floor  slab,  and  ll/2  in.  planking  is 
used  for  the  beam  forms,  but  this  depends  upon  the 
ideas  of  the  contractor.  Steel  forms  for  buildings  are 
only  economical  when  there  is  a  large  repetition  of 
the  same  structural  member. 

The  designer  in  a  building  has  many  excellent 
chances  for  reducing  the  form  cost  by  a  slight  modi- 
fication of  his  members.  When  the  Northern  Electric 
Co.  built  their  new  factory  in  Montreal,  it  was  decided 
to  use  Raymond  piles.  Raymond  piles  are  expensive 
to  place  and  the  footings  were  designed  very  carefully, 
the  loads  being  carefully  investigated,  and  as  few  piles 
used  as  possible.  Thus  some  footings  has  six  piles, 
others  eight  or  nine,  as  the  load  required.  The  de- 
signer of  the  concrete  carefully  designed  a  pier  for 
each  set  of  these  piles  and  when  the  job  was  com- 
pleted he  had  more  than  15  different  types  of  piers, 
all  with  the  same  size  tops  but  battering  down  dif- 
ferently so  as  to  properly  connect  the  tops  of  the  vari- 
ous number  of  Raymond  piles.  The  clerk  of  works 
and  I  computed  the  amount  of  concrete  saved  by 
using  the  design  over  using  the  largest  pier  on  all  the 
footings.  The  amount  was  from  20  to  25  yards  and 
with  concrete  at  the  price  then  current,  the  saving 
amounted  to  from  $80  to  $100.  The  form  cost  due  to 
not  being  able  to  use  the  same  forms  amounted  to 
/  over  $1,000.  This  is  an  extreme  case  and  was  com- 
mented on  at  the  time,  but  elucidates  the  point  in  the 
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Ontario  Surveyors  See  Force  of 
Town  Planning  Movement 


At  Annual  Meeting  This  Topic  Receives  Considerable  Attention 

of  Proceedings  of  Three-Day  Convention 


Resume 


THE  Twenty-ninth  Annual  Meeting  of  the  A 
ciation  of  Ontario  Land  Surveyors  was  held  at 
the  Engineers'  Club;  Toronto,  on  February  22, 
23  and  24th.  The  meeting  did  not  actually  gel 
under  way  until  the  afternoon  session  of  the  first  day, 
the  morning  being  taken  up  with  meetings  of  the 
Council  of  Management  and  of  Standing  and  Special 
( Committees. 

After  the  reading  of  the  minute-  of  the  previous 
meeting  and  other  customary  business  had  been  dis- 
posed of,  the  president,  Mr.  T.  D.  LeMay,  read  his  an- 
nual address. 

Attention  was  first  drawn  to  the  beneficial  results 
of  getting  together  in  convention  for  the  mutual  dis- 
cussion  of  surveying  problems,  following  which  the 
president  outlined  some  matters  that  were  of  specific 
interest  to  surveyors  at  the  present  moment.  The  first 
of  these  was  town  planning  which,  it  was  stated,  would 
become  more  and  more  an  essential  part  of  municipal 
endeavour  and  would  provide  an  opportunity  for  sur- 
veyors which  they  should  prepare  for  now.  "Town 
planning,  which  is  more  or  less  a  new  idea  on  this  con- 
tinent." staled  Mr.  LeMay,  "has  been  practised  in  vary- 
ing degrees  of  intensity  in  European  countries  for 
many  years.  It  includes  amongst  its  activities  the 
actual  planning  of  vacant  land,  the  replacing  and  re- 
building- of  slum  areas,  the  scientific  restrictions  of 
the  uses  to  which  land  may  be  put  and  the  housing 
question,  in  all  of  which  the  surveyor  is  particularly 
suited  to  take  a  prominent  part.  There  appears  to  be 
a  feeling  amongst  many  of  those  identified  with  this 
movement  in  this  province  that  it  should  be  obligatory 
but  be  that  as  it  may,  it  was  quite  apparent  from  the 
discussions  that  took  place  at  a  conference  held  in  To- 
ronto last  week  that  the  time  was  ripe  for  legislation 
permitting  comprehensive  and  co-ordinated  town 
planning  in  all  municipalities." 

The  president  also  outlined  the  progress  on  engin- 
eering legislation.  "The  past  year,"  he  said,  "has  wit- 
nessed a  determined  effort  on  the  part  of  the  different 
branches  of  the  engineering  profession  to  secure  recog- 
nition and  regulation  of  practice.  The  question  has 
a  distinctly  economic  aspect  in  that  the  restriction  of 
the  design  of  engineering  works  to  fully  competent 
engineers  will  minimize  wasteful  methods  of  using 
material  and  employing  labor  and  while  the  immediate 
benefit  of  this  will  accrue  to  the  individuals  and  cor- 
porations directly  concerned,  the  prosperity  of  the  pro- 
vince must  always  be  in  direct  proportion  to  the  pro- 
perity  of  its  constituent  elements.  The  conservation 
of  the  man  power  of  the  province  is  also  to  a  certain 
degree  secured  by  the  bill  under  consideration.  The 
province  spends  large  sums  oi  money  giving  an  engin- 
eering education  to  a  considerable  number  of  it- 
young  men -procedure  which  cannot  be  justified  on 
any  other  basis  than  the  assumption  that  the  province 
needs  men  trained  in  this  profession.  Many  of  these 
men  finally  seek  employment  outside  of  the  province 


and  even  outside  of  Canada  and  the  investment  made 
by  the  province  in  these  men  becomes  lost  to  it,  where- 
as there  can  be  no  doubt  that  more  attractive  condi- 
tions of  practice  will  have  a  decided  tendency  to  re- 
tain a  greater  proportion  of  these  men  in  the  province. 

"The  engineers  themselves,  of  course,  expect  to 
benefit  from  this  legislation  but  this  cannot  be  urged 
in  any  fairness  as  an  objection  for  it  will  be  scarcely 
possible  for  them  to  benefit  beyond  the  fair  reward 
that  will  be  justified  by  greater  and  better  service  to 
the  community.  This  association  was  represented  on 
the  committee  drafting  the  proposal  bill  and  proper 
consideration  was  secured  for  the  vested  and  other 
rights  of  the  Ontario  Land  Surveyor." 

The  president's  address  was  followed  by  the  report 
of  the  secretary-treasurer  on  the  business  transactions 
of  the  association  during  the  past  year,  financial  condi- 
tion, etc.  The  association's  register  -how-  at  the  prc- 
ent  time  241  practising  land  surveyors.  The  financial 
condition,  as  shown  by  the  auditor's  report,  is  sound, 
the  revenue  last  year  having  exceeded  the  expenditures 
by  $72.37,  the  total  revenue  for  the  year  being  $2,264.- 
37  and  the  expenditures  $2,192.00.  The  report  also 
pointed  out  that  the  thanks  of  the  association  is  due 
the  Honorable  Minister  of  Lands  and  Forests  for  hav- 
ing printed,  in  blue  book  form,  1,000  copies  of  the 
Survey  Act,  and  also  to  the  Provincial  Treasurer  for 
providing  the  members  with  copies  of  the  Drainage 
Laws. 

Report  of  Committee  on  Land  Surveying. 
This  report,  which  was  read  by  the  chairman,  Mr. 
E.  T.  Wilkie,  was  in  the  form  of  several  questions  sub- 
mitted by  members  on  problems  of  land  surveying  and 
gave  rise  to  much  interesting  discus-;on. 

Report  of  the  Committe  on  Town  Planning. 
The  committee,  in  their  report,  which  was  read  by 
the  chairman,  Mr.  T.  D.  LeMay.  expressed  themselve- 
as  not  entirely  satisfied  with  the  interest  shown  by 
members  of  the  association  in  the  matter  of  town  plan- 
ning, the  suggestion  advanced  at  last  year's  meeting, 
that  members  join  the  Town  Planning  Institute,  hav- 
ing borne  little  fruit.  The  report  went  on  to  point 
OUl  the  importance  of  the  work  being  carried  out  by 
this  institute  along  the  lines  of  better  housing,  drain- 
age, development  of  vacant  areas,  and  the  general  wel- 
fare of  communities.  The  recent  conference  of  the  In- 
stitute in  Toronto  had  resulted  in  the  establishment  of 
a  permanent  town  planning  conference  and  the  prom- 
ise of  the  government  to  consider  at  the  present 
sion  the  request  for  town  planning  legislation.  It  was 
the  opinion  of  the  committee  that  town  planning  will 
shortly  become  the  rule  instead  of  the  execution  in  On- 
tario municipalities.  The  report  continued:  "It  seems 
to  yotU"  committee  that  the  Town  Planning  Institute 
and  its  provincial  branches  will  inevitably,  have  consi- 
derable influence  in  the  selection  of  men  suitable  to  un- 
dertake  schemes  for  different    municipalities  and   that 
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land  surveyors  who  wish  to  participate  must  identify 
themselves  in  some  way  with  the  movement.  Town 
planning  is  not  a  fad;  it  is  going  to  be  one  of  the  most 
important  factors  in  the  development  of  the  province. 
Your  committee  feels  that  the  opportunity  is  now  for 
the  members  of  this  association  to  fit  themselves  by  a 
proper  study  of  the  subject  to  the  end  that  they  may 
not  only  be  looked  upon  as  the  logical  choice  for  chief 
responsibility  in  this  great  field,  but  also  that  their  ef- 
forts may  achieve  the  results  that  are  the  goal  of  all 
those  who  have  the  welfare  of  their  country  at  heart.'' 
A  very  interesting  paper  on  "The  Surveyor's 
Interest  in  Town  Planning,"  by  Mr.  N.  D.  Wilson, 
followed  the  report.  Mr.  Wilson,  who  is  prominent 
amongst  professional  men  on  account  of  his  con- 
nection with  the  Toronto  Harbor  Commission  and 
Toronto  Transportation  Commission,  dealt  in  some 
detail  with  the  matter  of  street  widths  and  building 
lines,  explaining  at  some  length  the  advantage  of  the 
homolugated  line.  His  paper  was  very  extensive, 
but  summarizing  it,  he  declared  that  the  science  of 
Town  Planning  would  rectify  the  mistakes  of  days 
past  and  offer  such  control  for  the  future  growth  of 
the  city  that  the  health,  convenience,  prosperity  and 
amenity  of  the  individuals  will  be  conserved  and  fost- 
ered. 

Zoning 

Mr.  H.  L.  Seymour,  who  for  several  years  has  been 
assistant  to  Mr.  Thomas  Adams,  federal  town  plan- 
ning advisor,  delivered  a  short  address  on  the  subject 
of  zoning  as  an  'important  part  of  town  planning. 
Zoning,  he  explained,  had  particular  reference  to 
building  development  as  contrasted  with  other  feat- 
ures of  town  planning  which  dealt  with  the  laying 
out  of  areas.  No  matter  how  scientifically  an  area 
may  be  planned  if  building  development  cannot  be 
controlled  the  benefit  of  such  planning  is  largely 
negated. 

A  tribute  was  paid  to  the  work  of  the  Toronto 
Civic  Guild  and  the  "zoning"  amendments  to  the 
Municipal  Act  proposed  by  that  body  were  mentioned 
and  also  the  recent  movement  for  the  formation  of 
the  Toronto  Down  Town  District  Association.  This 
latter  had  been  a  growth  from  the  old  King  Street 
Association  and  could  now  be  compared  to  the  Fifth 
Avenue  Association  and  the  Broadway  Association 
of  New  York  and  other  similar  Associations.  He 
said  that  he  was  much  impressed  with  what  he  called 
"commercial  urge"  for  town  planning  because  it  meant 
business.  It  was  alright  to  talk  about  town  planning 
but  the  business  men  must  be  behind  it. 

The  speaker  concluded  with  reference  to  town 
planning  in  Saskatchewan  and  particularly  to  the 
zoning  provisions  of  by-laws  that  have  been  pre- 
pared there  for  urban  areas  of  5,000  population  or 
over.  He  paid  a  tribute  to  the  important  part  that 
the  surveyors  were  playing  in  town  planning  in  Sas- 
katchewan, the  Director  of  Town  Planning  and  his 
assistant  both  being  surveyors. 

Tuesday  Evening  Session 

At  the  evening  session  were  shown  moving:  pictures 
of  the  airplane  experience,  in  Northern  Ontario,  of  Mr. 
E.  T.  Ireson,  O.L.S.,  who  made  the  trip  last  summer 
in  order  to  secure  information  for  the  government  re- 
garding resources. 

A  talk  on  reforestation  in  Ontario,  together  with 


motion  pictures  on  the  subject,  was  also  given  by  E.  J. 
Zavitz,  Provincial  Forester. 

Wednesday  Morning  Session 
This  session  was  taken  up  entirely  by  the  reading 
of  committee  reports  and  discussions  thereon.  The 
first  report  was  that  of  the  Committee  on  Topographi- 
cal and  Exploration  Surveys,  which  was  read  by  the 
chairman,  Mr.  J.  J.  Dalton.  This  report  was  quite  a 
lengthy  one,  as  it  covered  the  operations  of  this  com- 
mittee for  the  past  two  years. 

Mr.  T.  B.  Speight  next  read  the  report  of  his  com- 
mittee on  legislation  and  also  a  letter  which  he  had 
received  from  .Mr.  I.  M.  Watson,  suggesting  an  amend- 
ment to  the  existing  Act  to  compel  newly  incorporated 
cities,  towns,  or  villages  to  have  a  survey  made  of  the 
section  to  be  incorporated,  and  to  mark  the  limit 
such  areas  by  the  erection  of  some  sort  of  monument 
at  different  points.  Mr.  Speight  concurred  with  this 
suggestion  and  further  suggested  that  such  municipal- 
ities be  allowed  one  year  in  which  to  comply  with  this 
regulation.  The  opinion  was  also  expressed  that  this 
ruling  should  apply  in  the  case  where  an  existing  in- 
corporated city,  town  or  village  intended  taking  in  new 
territory.  After  a  great  deal  of  interesting  discus- 
sion on  the  matter,  a  motion  that  these  matters  be  re- 
ferred to  the  Legislation  Committee  to  be  dealt  with 
as  they  saw  fit.  met  with  the  general  favor  of  the  gath- 
ering. 

Mr.  Speight  also  read  the  reports  of  the  Council  of 
Management  and  the  Board  of  Examiners,  which  were 
readily  adopted  by  the  members. 

Report  of  the  Committee  on  Roads  and  Pavements 

Mr.  Hogarth,  chairman  of  this  committee,  was  un- 
avoidably detained  and  the  report  was  read  by  Mr. 
Empey  in  his  absence.  The  report  drew  attention  to 
the  research  work  which  the  Federal  Highway  De- 
partment at  Washington  had  been  doing,  along  the 
lines  of  determining  the  supporting  power  of  various 
soils  under  pavements  and  the  securing  of  data  on  the 
flow  and  movement  of  ground  water,  and  urged  that 
such  experiments  be  made  in  Canada  to  secure  reli- 
able data  on  which  to  base  the  design  of  pavements 
A  study  of  the  frost  action  on  different  sub-soils  was 
also  recommended.  The  report  then  went  on  to  point 
out  that  extensive  road  construction  and  maintenance 
had  been  carried  out  everywhere  possible  during  last 
season  and  it  was  felt  that  with  the  present  system  of 
co-operation  between  local  good  roads  associations 
and  the  government,  the  strict  regulations  that  require 
technically  trained  men  for  the  positions  of  road  super- 
intendents, etc.,  the  result  would  be  higher  grade 
roads  in  Ontario.  The  report  recommended  the  method 
which  the  Department  of  Highways  had  adopted  this 
year,  in  letting  road  contracts  early  in  the  season, 
which  allowed  an  early  start  to  be  made  on  the  sea- 
son's construction,  and  closed  with  an  interesting  out- 
line of  the  methods  adopted  in  developing  a  provincial 
highway,  from  its  assumption  to  its  final  paving. 

Report  of  Engineering  Committee. 
This  report  was  read  by  Mr.  McKay,  in  the  ab- 
sence of  the  chairman,  Mr.  11.  W.  Sutcliffe.  The  re- 
port was  a  very  short  one  and  touched  on  a  few  of 
the  very  large  engineering  projects  which  were  under 
active  construction  during  the  past  year — the  Chip- 
pawa  power  development,  Toronto  harbor  work  and 
Welland  ship  canal — and  predicted  that  in  the  very 
near  future  more  large  development  work  would  be 
under  way  in  Canada  than  has  been  for  a  number  of 
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years.  The  committee  expressed  itself  as  confident 
that  early  starts  would  be  made  on  several  large  en- 
gineering projects  that  have  been  under  discussion 
for  some  time,  among  which  were:  St.  Lawrence 
River  canalization,  harbor  work  at  Hamilton  and  sev- 
eral water  power  and  pulp  and  paper  developments  in 
the  northern  part  of  the  province. 

The  morning  session  came  to  a  close  with  the  read- 
ing of  the  report  of  the  special  committee  appointed  to 
the  Advisory  Conference  Committee  for  the  discussion 
of  engineering  legislation. 

Wednesday  Afternoon  Session 
The  first  item  on  the  afternoon's  programme  was 
the  report  of  the  Committee  on  Drainage,  which, 
though  short,  was  very  interesting.  The  report  an- 
swered several  questions  regarding  the  working  of 
the  different  acts  respecting  drainage  matters  and  the 
methods  which  engineers  employed  in  making  their 
awards  in  certain  special  cases. 

The  president  read  Mr.  W.  L.  Morris'  paper, 
"Champlain's  First  Voyage  Up  the  Ottawa."  This 
paper  created  a  lot  of  interest  and  recounted  the  his- 
tory of  Champlain's  "astrolabe,"  an  instrument,  which, 
it  is  said,  was  used  to  determine  the  altitude  of  stars. 
This  historical  instrument  is  at  present  in  the  hands 
of  a  collector  in  New  York,  and  a  committee  composed 
of  Messrs.  Willis  Chipman,  Col.  Van  Nostrand  and  H. 
Shaw,  was  appointed  to  endeavor  to  secure  the  instru- 
ment from  the  present  owner. 

Mr.  Willis  Chipman's  report  of  the  Committee  on 
Repository  and  Biography  told  of  biographical 
sketches  which  had  been  completed  during  the  past 
year  of  24  noted  surveyors,  living  and  dead.  The 
oldest  sketch  was  that  of  Major  Samuel  Holland 
(1717-1801),  first  Surveyor-General  of  Canada.  In 
commenting  on  the  report,  Mr.  Chipman  suggested 
that  greater  interest  be  taken  in  the  historic  landmarks 
of  Canada.  He  was  also  of  the  opinion  that  his  com- 
mittee should  be  divided  into  two,  one  to  look  after 
the  repository  of  biographies  and  relics  and  an  active 
committee  to  search  out  the  data  for  these  bio- 
graphies. 

A  paper  prepared  by  Mr.  S.  Bray,  of  the  Depart- 
ment of  Indian  Affairs.  Ottawa,  on  the  subject,  "In- 
dian Treaties  and  Surrenders  in  Ontario,"  was  read 
by  the  secretary  at  this  session. 

Annual  Dinner 

Some  70  members  and  guests  were  present  at  the 
informal  dinner  at  the  Engineers'  club  on  Wednesday 
evening.  The  president.  Mr.  T.  D.  LeMay,  presided. 
Mr.  J.  W.  Dobie,  in  replying  to  the  toast.  "Canada  and 
the  British  Empire,"  said:  "The  future  of  the  British 
Empire  will  rest  not  so  much  upon  the  chains  of  rigid 
legislative  enactment  as  upon  such  expressions  of 
those  high  ideals  of  the  British  Magna  Charta  so  won- 
derfully expressed  in  the  recent  South  African  elec- 
tions, in  which  a  people  once  bitter  enemies  of  the 
British  race  voted  overwhelmingly  to  remain  within 
the  British  Empire." 

Mr.  G.  F.  Henderson.  K.C.,  of  Ottawa,  addressed 
the  members  on  the  importance  of  the  engineering 
profession  to  the  welfare  of  the  country,  lie  strongly 
favored  the  legislation  being  sought  by  Ontario's  en 
gineers,  which  would  give  the  engineer  a  standard  as 
obtained  in  other  professions.  Other  speakers  were 
Col.  A.  J.  Van  Nostrand  and  Mr.  Fraser  Ayiesworth. 
The  enjoyment  of  the  evening  was  added  to  by  Mr. 


Fred   Cowan  and   Roy   Slack,   who  rendered   several 
vocal   selections. 

Closing  Session 
The  chief  item  of  business  on  the  programme  for 
the  closing  session  on  Thursday  morning  was  the 
election  of  officers,  which  resulted  in  the  appointment 
of  the  following  gentlemen  for. the  year  1921:  Presi- 
dent, Mr.  G.  McCubbin,  Chatham;  vice-president, 
Mr.  George  Hogarth ;  chief  engineer,  Department  of 
Highways,  Parliament  Buildings,  Toronto ;  secretary- 
treasurer,  Mr.  L.  V.  Rorke,  Toronto.  The  council 
will  be  elected  by  letter  ballot,  which  will  be  collected 
by  April  1, 


Wages  Take  Drop  on  Margaret's 
Bay  Work 

THE  contractors  on  the  hydro-electric  plant  of 
the  Nova  Scotia  Power  Co.  at  Margaret's  Bay, 
N.S.,  D.  G.  Loomis  and  Sons,  of  Montreal,  re- 
cently gave  notice  to  their  employees  that  the 
rate  of  pay  for  labor  would  be  cut  from  forty  cents 
to  thirty-seven  and  a  half  cents.  Last  summer  the  rate 
for  unskilled  labor  was  50  and  55  cents.  On  Novem- 
ber 10  this  was  reduced  to  forty  cents,  and  now  comes 
the  second  cut.  A  cut  of  ten  cents  an  hour  for  skilled 
labor  of  all  classes  was  also  made.  The  scale  was 
from  60  to  70  cents,  but  the  reduction  brings  it  down 
to  fifty  and  sixty  cents. 

An  interesting  feature  connected  with  the  reduc- 
tion is  that  the  company  at  the  same  time  gave  notice 
that  the  rate  for  board  would  be  reduced  from  $8  to 
$7  per  week. 

The  company  has  400  men  at  work  and  has  kept 
them  steadily  employed  all  winter.  Cement  has  been 
poured  steadily  in  the  construction  of  the  dams  and 
other  work,  showing  how  open  the  season  has  been. 
It  is  expected  that  the  first  unit  will  be  completed  on 
June  1,  and  that  a  month  later  the  second  unit  will  be 
ready. 

This  power  is  being  developed  by  a  commission 
for  the  Nova  Scotia  Government  and  is  intended  prim- 
arily for  the  use  of  the  city  of  Halifax.  If  it  proves 
a  success  it  is  not  unlikely  a  similar  water  power  at 
the  east  of  Halifax,  in  the  Sheet  Harbor  district,  will 
be  developed  for  the  benefit  of  consumers  in  Truro 
and  the  mining  towns  of  Pictou. 


E.  A.  James  Co.,  Now  James,  Proctor 
&  Redfern,  Ltd. 

The  firm  name  of  "The  E.  A.  James  Company, 
Limited,"  consulting  engineers.  Toronto,  has  been 
changed  to  "James,  Proctor  &  Redfern,  Limited." 
The  names  of  Mr.  E.  M.  Proctor  and  Mr.  \Y.  B.  Red- 
fern are  well  known  to  those  who  have  had  dealings 
with  the  E.  A.  James  Company.  Mr.  Proctor  has  been 
with  the  company  as  managing  director  since  Septem- 
ber, 1916,  and  continues  his  work  as  vice-president  and 
managing  director.  Mr.  W.  B.  Redfern.  who  previous 
to  going  overseas  was  the  town  engineer  of  Steelton, 
joined  the  company  in  May,  1919.  During  the  past 
year  Mr.  Redfern  has  acted  as  secretary-treasurer  for 
the  company  and  will  continue  in  that  office.  The 
change  in  the  name  gives  recognition  to  the  services 
of  Messrs.  Proctor  &  Redfern.  The  business  will  con- 
tinue, as  formerly,  as  an  organization  of  consulting 
municipal  engineers. 


218 


THE    CONTRACT    RECORD 


March    2,    1931 


Can  I  Put  Up  That  Building 

More  Cheaply? 

An  Analysis  of  the  Structural  Design  of  a  Standard  Factory 
jType  from  a  Dollars  and  Gents  Aspect 

By  J.  Morrow  Oxley,  of  Chapman,  Oxley  and  Bishop,  Architects   and   Engineers,   Toronto, 
before   Annual   and   Professional  Meeting  of  the  E.  I.  C. 


THE  purpose  of  this  study  is  to  express  graphic- 
ally and  by  tables  the  relative  effect  on  cost  of 
variations  in  the  proportions,  dimensions  »and 
floor  loading  for  the  standard  type  of  building 
considered. 

The  method  employed  is  to  study  first  the  main 
elements  individually,  then  to  combine  them  into  a 
complete  building,  and  finally  to  make  applications  to 
specific  problems.  Only  the  structural  elements  are 
considered  in  the  present  study,  but  it  is  hoped  that 
at  an  early  date  a  similar  analysis  of  the  mechanical 
elements  will  be  made.  The  latter  are  not  of  as  great 
importance  for  comparative  purposes  as  the  former, 
as  the  items  of  heating,  plumbing,  lighting  and  sprink- 
ler equipment  vary  almost  directly  with  the  cubical 
contents  or  floor  area  of  the  building,  and  elevators  are 
the  only  mechanical  item  of  which  the  relative  cost 
varies  greatly  for  changes  in  the  height  of  the  building. 
The  type  considered  is  a  flat  slab  reinforced  con- 


crete building,  with  brick  spandrel  walls,  solid  metal 
sash  glazed  with  clear  glass,  concrete  coping  and  sills, 
cast  in  place,  five  ply  felt  and  gravel  roof,  cement  finish 
on  floors,  and  reinforced  footings  resting  on  firm  soil. 
This  type  was  chosen  for  the  first  study  as  one  that 
is  well  standardized  in  both  general  and  detail  con- 
struction and  readily  adaptable  to  practically  all  classes 
of  light  manufacturing  and  storage  occupancy. 

The  slab  design  is  based  on  the  Chicago  building 
by-law  regulations  of  January  1st,  1918,  with  a  slight 
modification  of  the  bending  moments  in  the  slab  jus- 
tified by  more  recent  analysis  of  the  conditions. 
Columns  and  footings  are  designed  according  to  the 
report  of  the  American  Joint  Committee  on  Reinforced 
Concrete  1916.  The  above  specifications  were  ch< 
as  it  was  considered  that  on  the  whole  they  have  met 
with  a  more  general  acceptance  than  any  others  avail- 
able, although  it  must  be  admitted  that  the  whole 
question  of  reinforced  concrete  design   is  still   subject 


Fig..  1  and  2-Partial  plan  and  cross-section  of  the  concrete  flat  slab  building,    the   design    of  which   to  ttudto*   from    an    economic   point   of   view. 


March   2,    1<J21 


THE    CONTRACT    RECORD 


Zl'J 


to  refinement  and  development  and  it  may  be  several 
years  yet  before  we  reach  the  same  state  of  standard- 
ization and  general  acceptance  as  we  have  attained  in 
the  use  of  some  other  materials. 

The  working  unit  stresses  and  moment  constants 
used  are  tabulated  below. 

UNIT   STRESSES   EMPLOYED 

Footings 
Pressure  on  soil  =; 

Punching   shear   on   concrete  = 
Tension  on  steel  = 

Bond   on   steel   (deformed)        = 

Columns 
1-8-4  mix  (unhooped) 
Comp.   on    concrete  = 

I.  orrip.   on   steel  =. 

(n=15) 
1-1-2  mix  (hooped) 
Comp.  on  concrete  = 

Comp.  on   steel   (n  =  10)  = 

Slab  and  Beams  (  1-2-4  mix) 
Comp.  on  concrete  = 

Tension    on    steel  ss 

Diag.  tens,  on  concrete  = 

Punch,    shear   on    concrete       = 
n  =Es/Ec  = 

d  =  effective  depth, 
k  =  depth  to  neutral  axis      = 
j    =  centroid   comp.   to   cent- 

roid  tension  = 

Moment   of  resistance   concrete       =  126  bd2 
Moment    of    resistance    steel  =  Area  steel    X    I5700d 

MOMENT  CONSTANTS 

\V  =a  Total   live  and   dead   load   on  panel. 

W*.=s  Total  live  load  only  on  panel. 

L   =s  Panel  length  c.  to  c.  columns. 


4    tons 

per 

sq 

.    ft. 

130     lbs. 

per 

sq. 

ins. 

mono 

" 

too 

ISO     lbs. 

per 

sq. 

ins. 

9750 

1050    lbs. 

per 

WJ 

in. 

1  mix ) 

;:.(!     lbs. 

per 

sq. 

ins. 

tsooo 

" 

'* 

60       " 

" 

u 

'• 

(on   vert,  se 

ct. 

bjd) 

ISO     lbs 

per 

sq. 

ins. 

IS 

• 

0.384  d 

0.872   d 

Half  panel  width 
centered  at  column 

■ 

Half  panel  width 
centered  at  mid-span 

Type 

of 
Panel 

Neg.  mom. 

over  col. 

capital 

Pos.  mom. 

at 
mid-span 

Neg.  mom. 

over  straight 

band 

Pos.  mom 

at 
mid -span 

Interior 

WL 
30 
WL 
30 

WL 
75 

WL 
60 

WL 

125 
WL 
125 

WL 

Wall  panel  sup- 
ported on  cone, 
cols,  and  girders 

125 
WL 
100 

Moment  Constants  on  Columns 


Int.  column  carrying  roof. 


Int.  column  carrying  floor. 


Wall  column  carrying  roof. 


Wall  column  carrying  floor . 


WiL 

30 
WiL 

60 
WL 

30 
WL 

60 


Method  of  Analysis 
All  costs  noted  represent  total  cost  to  the  owner  of 


the  building.  Except  for  the  items  oi  some  of  the 
individual  elements,  costs  are  expressed  in  relation  to 
the  square  foot  of  floor  area  as  it  is  believed  that  this 
gives  a  more  useful  and  commercially  applicable  re- 
sult than  the  cubic  foot  basis.  Except  for  building 
the  one  storey  mill  type  where  the  cost  of  walls 
relatively  large  part  of  total  cost,  it  is  considered  that 
cost  figures  based  on  floor  area  are  a  truer  index  than 
tlio^e  based  on  cubic  contetr 

The  unit  prices  used  in  compiling  the  tables  and 
diagrams  are  tabulated  below.  They  are  based  on 
tenders  received  for  various  buildings  in  Toronto  in 
the  fall  of  1920.  Of  course  with  changes  in  the  pi  i 
of  materials  and  labor  these  unit  prices  would  vary, 
but  as  the  purpose  of  the  present  analysis  is  to  show 
the  relative  not  the  absolute  costs  of  the  features  con- 
sidered, the  unit  .prices  are  of  secondary  importance 
as  long  as  their  relation  one  to  another  is  approximate- 
ly correct.  This  feature  will  be  dealt  with  later  in  the 
form  of  an  "'index"  figure  which  may  be  used  to  arrive 
at  absolute  costs  in  spite  of  variations  in  unit  pri« 

UNIT   COSTS   EMPLOYED 
Flat  Slab  Const. — 8  in.  to  '.i  in   Slab 

Concrete    per   cubic   foot    $0..">  I 

Steel  per  lb 

Forms  per   sq.   ft ,;o 

I  ols.  Concrete    i  \'l'~.    

Per  en    ft  I     1"""4     

er  cu;  u'  I     l-l  <■;-:;     M 

Col.    Forms,    drop     '.i.2.">   ta 

cap :t,90  ea 

("   square      .25 

Per  sq.   ft.        •{    oct 30 

{   round     30 

Concrete   Floor   Finish 

Laid  with  slab,  •}£  in.  thick 072 

Laid  after,   \]/2   in.  thick 09 

Brick  spandrels,  9  in.  thick 64  per  super,  ft. 

Brick  spandrels.    I.i'j"   thick ss  per  super,  ft. 

Rooting,  per   sq.   ft o.ifi:, 

Flashing,  per  lin.  ft o  ■ 

Coping,  per  lin.  ft 0.4 

Sills,   per  lin.   ft n 

Sash   in  place,  clear  glazed 85  per  it] 

with    wire    glass    1.05  per  sq.  ft. 

Ground  Floor 

Finish    per    sq.    ft $0.07 

.">  in.   Concrete  per  sq.   ft 23 

4  in.   Cinders  per  sq.   ft 08 

Grading   per    sq.   f t 03 

.41 
Footings 

Excavation    3.00  per  cu.  vd. 

Concrete    50  per  cu.  "ft. 

Forms     20  per  cu.  ft. 

Steel     073  per  lb. 

The  results  deduced  will  apply  in  a  general  way  to 
several  other  types  of  building,  but  as  these  other  types 
are  usually  more  specialized  for  some  particular  occu- 
pancy they  are  not  susceptible  to  the  same  detailed 
analysis  as  the  two  types  above  mentioned. 

A  typical  section  of  one  building  has  been  worked 
out  in  detail  and  by  the  use  of  the  diagrams  corre- 
sponding cost  items  may  be  found  for  other  buildings 
of  different  heights,  panel  sizes  and  floor  loadings. 
The  building  chosen  for  detailed  study  has  panels 
twenty  feet  square.  live  load  on  floors  of  two  hundred 
pounds  per  sq.  foot,  a  storey  height  of  twelve  feet  and 
is  eight  storeys  high,  A  partial  cross  section  and  floor 
plan  with  some  particulars  as  to  reinforcement,  etc.. 
are  shown  in  Figs.  1  and  2. 

The  cost  of  footings,  including  excavation,  has  been 
computed  in  relation  to  the  column  load.  Fig.  3  shows 
these  costs  in  terms  of  total  cost  of  shingle  foo- 
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for  a  given  column  load,  Fig.  4  shows  them  combined 
with  columns  in  terms  of  cost  per  square  foot  of  floor 
carried.  It  was  found  that  except  for  the  very  light 
loads  the  depth  of  footing  was  determined  by  the  unit 
stress  in  punching  shear,  which  was  measured  on  a 
cylinder  of  the  perimeter  of  the  column.  Bond  stres- 
ses were  figured  from  vertical  shear  and  necessitated 


Loads 
Figure  3 

the  use  of  rods  smaller  than  base  price  sizes  up  to 
column  loads  of  about  850,000  lbs.  Some  discussions 
which  have  appeared  in  the  technical  journals  since 
the  preparation  of  these  diagrams  might  justify  the 
use  of  a  truncated  cone  section  instead  of  a  cylinder 
as  the  criterion  for  punching  shear,  and  permit  of  a 
more  even  distribution  of  bond  stress  over  the  length 


Number  of  storeys 
Figure  4 

of  the  rod:     Both  these  points  would  tend  to  reduce 
the  cost  of  the  footings  somewhat. 

Columns 

A  comparison  of  the  relative  values  of  different  types 
of  columns  was  made  to  show  definitely  the  advantage 
of  using  a  hooped  column  and  a  rich  mix.  This  is 
based  on  twenty-four  inch  columns  with  one  per  cent, 
longitudinal  steel  hooping  equivalent  to  one  per  cent, 
of  the  volume  of  the  enclosed  concrete.     The  concrete 


outside  the  steel  is  not  considered  as  effective  section. 
Costs  are  stated  in  terms  of  the  costs  in  cents,  of  carry- 
ing a  load  of  one  thousand  pounds  a  vertical  distance  of 
one  foot.  The  weight  of  column  is  given  in  the  same 
terms. 

These  tabulations,  given  below,  show  the  economic 
value  of  using  hooping  and  a  rich  mix.  particularly  in 
a  high  building,  where  the  weight  of  the  column  itself 
will  be  an  important  item  as  the  lower  storeys  are 
reached.  This  table  shows  that  for  a  given  load  car- 
rying capacity  the  type  of  column  that  a  few  years  ago 
was  considered  standard,  not  only  costs  71  ''<  more 
than  the  minimum  type  but  also  weighs  more  than 
twice  as  much.  It  also  shows,  by  means  of  the  items 
for  an  additional  one  per  cent,  of  longitudinal  steel,  the 
relative  extravagance  of  using  more  steel  than  Un- 
allowable minimum. 

The  item  of  cost  for  the  additional  one  percent  of 
longitudinal  steel  is  the  cost  per  1000  lbs.  for  the 
additional  load  which  the  more  heavily  reinforced  col- 
umn is  capable  of  carrying. 

Of  course  the  necessity  of  keeping  columns  within 
a  reasonable  size,  and,  in  some  cases,  the  provision  for 
bending  moments,  will  frequently  make  it  advisable  to 
use  more  than  the  minimum  of  steel.     In  one  building 


Cost  of  Columns  of  Various  Types 

Weight  per  ft. 

Cost  per  ft. 

1 

Type            Mix 

per  1000  lbs 

per  1000  lbs 

%of 

carried 

carried 

min'm.  cost 

1-1-2 

1.27  lbs. 

1.58  cents 

100 

24"  dia. 

Add.  1%  steel 

2.7  cents 

Round 

Hooped^ 

1-1 H-3 

1.49 

1.81 

114.6 

Long 

Add.  1%  steel 

2.66 

Steel 

-1% 

1-2-4 

Add.  1%  steel 

1.81 

2.15 
2.61 

136.0 

'1-1-2 

2.04 

1.95 

123.5 

24"  sq. 

Add.  1%  steel 

4.2 

Ties  @ 

12"ctrs. 

1-1H-3 

2.40 

2.21 

140.0 

Long 

Add.  1%  steel 

4.12 

Steel 

-1% 

1-2-4 

Add.  lasted 

2.95 

2.70 
4.05 

171.0 

for  which  the  general  cost  amounted  to  about  $2.50 
per  square  foot  it  was  found  that  the  addition  of  suffici- 
ent steel  to  keep  the  maximum  column  size  down  to 
twenty-four  inches  amounted  to  $20.00  per  square  foot 
of  floor  space  gained. 

Slabs 

For  purposes  of  comparison  a  table  has  been  com- 
piled showing  the  cost  per  square  foot  of  slabs  com- 
posed of  various  concrete  mixes,  see  table  below.  This 
table  is  based  on  a  slab  or  beam  designed  for  a  given 
live  load,  and  as  the  dead  load  increases  with  the  great- 
er depth  of  slab  required  for  the  leaner  mixes  the  total 
bending  moment  increases  correspondingly. 

An  application  may  be  made  of  the  tables  to  find  at 
what  height  above  footings  it  would  pay  to  use  a 
richer  mix  for  the  slab  than  the  normal  1-2-4. 

Consider  a  panel  20  ft.  square,  area  400  sq.  ft.  A 
slab  of  1  -\Yt-Z  mix  would  cost  400  X  1.1  cts.  =  $4.40 
more  than  one  of  the  same  strength  in  a  1-2-4  mix.  but 
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Coat  of  I  Sq.  ft.  of  Slab  Deelftned  for  B.M.  from  I.X.  of  ?M  lb*  p«r  aq.  of  *M9  Iba  on  tlrip  12  '  wide 


Mi< 

Total  B.M. 
LL  +  DL 

/  BM 

i-V 

12RMe 

Wl.  of  .lab 
per  aq.  ft. 

Concrete 
in  cu.  ft 

Steel 
aq.  ina 

Cone. 

+ 
tteel 

Fimah 

■ 
forma 

Total  coat 

in  eta. 
per  aq.  ft 

To  of 
mm.  coat 

1-3-6 

30000 
16500 

7.85  (  +  1") 

110  lbs 

0.74 

f«      4f* 

0.376 
«      27*. 

46500 

-  35.5 

10.2 

45  7 

37 

82.7 

106.2 

1-2H-S 

300C0 
13500 

6.35  (  +  1") 

92  lba 

0.61 
Vj      50,. 

0.425 

43500 

-  30.5 

11.5 

42.0 

37 

79.0 

100.6 

1-2-1 

30000 
12000 

5.27  (  +  1") 

78  Iba 

0.52 
@      54f. 

0.505 
U      27f. 

42000 

-   28 

13.6 

41.6 

37 

786 

100 

\-ia-3 

30000 
10500 

4.65  (  +  1") 

70  lba 

0.47 
@      59«. 

0.56 
«      27* 

40500 

-   27.6 

15.1 

42.7 

37 

79.7 

1007 

1-1-2 

30000 
9600 

4.20  (  +  1") 

65  lbs 

0.433 
m      64r. 

0606 

39500 

•  27.6 

16.3 

439 

37 

809 

103.0 

would  weigh  400  X  8  =  3200  l'bs.  less.     The  saving  in 
column  cost  per  foot  of  height  would  be  1.58  X  3.2  = 

440 

5.06  cts.     So  at  a  column  height  of  =87  ft.  the 

5.06 
saving  in  column  cost  would  balance  the  higher  slab 
cost,  and  at  any  height  above  this  there  would  be  some 
economy  in  using  the  richer  mix  for  the  slab. 

The  curves  of  Figs.  5  and  6  represent  costs  com- 


puted for  what  may  be  considered  an 
average  type  of  building  as  illustrated 
by  Figs.  1  and  2.  These  curves  < 
the  range  of  probable  variations  in 
width  and  number  of  storeys.  They 
are  prepared  from  the  amounts  shown 
Oil  Fig.  1  which,  it  will  be  noted,  arc 
in  two  series.  The  item*  on  Fig.  1- 
enclosed  in  the  rings  represent  the 
square  foot  cost  for  each  tier  when  it 
becomes  the  lowest  storey  of  the  build- 
ing, while  the  unenclosed  items  are 
for  the  tier  when  it  is  an  upper  storey. 
The  method  of  computing  these 
items  was  first  to  work  out  the  actual 
costs  of  an  eight  storey  building. 
Then  for  each  floor  in  turn  the  saving 
in  floor  slab  construction  is  deducted, 
and  the  footing  cost  is  added,  to  arrive 
at  the  unit  cost  when  the  floor  in  qu 
ion  is  considered  at  the  ground  floor.  Thus  to  arrive  at 
the  average  cost  of,  say,  the  wall  pane!  of  a  four  storey 
building,  we  add  together  the  unenclosed  figures  for 
roof,  one,  two  and  three  Btoreys  and  the  enclosed  li^ 
ure  for  the  fourth  or  ground  floor  totalling  $9.79.  Div- 
ide the  sum  by  the  number  of  Storeys,  four,  and  We 
have  the  average  cost  per  square  foot,  equals  $2.45. 

The  wall  panel  has  been  considered  as  extending 
only   to   the   mid-span.      This    L;ives   a   convenient    ar- 
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rangement,  and  then  an  interior  panel  may  be  con- 
sidered a.s  the  area  centered  on  a  single  column,  and 
any  number  of  interior  panels  may  be  added  to  two 
wall  panels  to  produce  the  total  for  any  width  of  build- 
ing. In  the  costs  for  the  wall  panels  are  included  the 
costs  of  the  extra  steel,  in  the  slab  required  for  the 
greater  bending  moment,  the  wall  beam,  the  brick 
spandrel,  and  the  sash. 

The  cost  per  sq.  ft.  of  a  corner  panel,  which  has 
an  area  equal  to  one-half  that  of  an  ordinary  wall  panel 
but  a  wall  length  and  column  cost  equal  to  that  of  a 
wall  panel.will  be  very  nearly  the  same  as  the  sum  of 
the  wall  and  interior  panel  costs  for  the  corresponding 
floor.  Thus  for  a  four  storey  building  the  square  foot 
costs  of  wall  and  interior  panels  taken  from  Fig.  5  are 
$2.45  and  $1.40  respectively.  The  sum  of  these  gives 
us  $3.85  per  sq.  ft.  The  area  of  the  corner  panel  will 
be  10'  x  10'  =  100  sq.  ft.  per  floor,  and  this  item  may 
be  added  to  the  amounts  made  up  from  complete  wall 
and  interior  panels  to  get  the  total  for  the  whole  build- 
ing. 

The  applications  of  these  curves  may  be  made 
clearer  by  consideration  of  a  practical  case. 

An  owner  requires  256,000  sq.  ft.  of  space  for  light 
manufacturing,  for  which  he  wants  one  half  built  at 
present  and  the  remainder  at  some  future  date.  The 
building  has  unobstructed  light  from  both  sides  and 
so  may  be  fairly  wide,  say  80  ft.  Compare  two  pos- 
sible solutions. 

Case  I  —  Building  80  ft.  wide,  400  ft.  long,  four 
stqreys  high,  designed  for  a  future  addition  of  four 
storeys. 

•  Case  II  —  Building  80  ft.  wide,  200  ft.  long,  eight 
storeys  high,  with  provision  for  an  extension  at  one 
end  of  200  ft.  long. 

For  Case  I  we  shall  have  to  go  back  to  the  table 
of  unit  prices  for  the  items  of  parapet  and  the  tempor- 
ary roofing  and  fill.  The  cost  of  the  top  floor  slab 
without  finish,  columns  or  walls,  and  the  items  for 
interior  and  wall  panels  for  the  one,  two,  three  and  four 
tiers,  counting  from  the  top,  will  be  found  on  Fig.  1. 
The  two  cases  may  then  be  tabulated  as  follows : — 


Case  I 


Roofing     560  lin.  ft.  parapet 
560  lin.  ft.   flashing 
:{2000  sq.  ft.  roofing 
32000  sq.   ft.    fill 


@  $2.38       =  .. 

@  .46       =  .. 

@  .16*4  =  •■ 

(ffl  .20       =  .. 


$   1334.00 

258.00 

5280.00 

6400.00 


Tiers  Interior 

Top    : $  0.87J4 

( >ne     1.22*4 

Two    1.24^4 

Three    1.29 

Four    2.02 


$13272.00 

Costs  in    Panels 

Wall 

Corner 

0.97J4 

1.05 

2.13 

3.3554 

2.26^2 

3.51 

2.38 

3.67 

3.25 

5.27 

Totals   : $6.6554             11.00  16.85J4 

X 

Area     22800                  8800  400 

Amount     $151,734.00  $96,800.00  $6,742.00 


Total  for  floors  (everything  below  roofing) 


Total    for   building    

Total   area                 128000  sq.  ft. 
Cost  per  sq.  ft.  = 


255,276.00 

$268,548.00 

$2.10 


Case  II 


for  an  eight  storey  building  80  ft.  wide  to  be  $1.69  per 

sq.  ft. 

Floor  area,  omitting  end  iwall  panels  is 

80X180X8=115,200   sq.   ft.   @   1.69=    (194,688.00 

6  end  wall  panels  give  an  area  of 

10X20X6X8   storeys  =  9600  sq.   ft.   (§    2.48=         23,608.00 
And  4  corner  panels  give 

10X10X4X8  atoreys=3200  sq.  ft.  @   3.90^=        12,496.00 


Total-cost    98.00 

Total  area  128,000sq.ft. 

Cost  per  |sq.  ft.  =   

Thus  it  is  found  that  Case  1  will  cost  30c.  per 
square  foot  or  nearly  17%  more  than  Case  II.  Another 
point  to  be  considered  is  that  the  roofing  on  Case  i 
will  have  to  be  discarded  before  having  given  full 
service  if  the  addition  is  made  in  a  few  years,  while 
in  Case  II  it  will  probably  be  desirable  to  retain  the 
end  wall  as  a  tire  wall  even  when  the  addition  is 
made. 

Effect  of  Live  Load  on  Cost 

Fig.  7  shows  the  effect  of  variation  in  live  load  on 
the  cost  of  a  typical  interior  panel  including  columns 
and  footings,  in  a  four  storey  building.  It  will  be 
noted  that  the  relative  costs  are  given  in  percentages 
referred  to  the  typical  building  shown  in  Figs.  1  and 
2  and  for  which  we  can  get  dollars  and  cents  cost.s 
from  Fig.  6. 

It  is  interesting  to  note  what  a  relatively  small 
increase  in  costs  i>  caused  by  a  large  increase  in  load 
carrying  capacity. 

Effect  of  Variation  in  Panel  Size 

Fig.  8  shows  the  effect  of  variation  in  panel  size  on 
the  cost  for  interior  square  panels  including  columns 
and  footings.  The  percentages  on  this  figure  are 
also  referred  to  the  costs  on  Fig.  6. 

By  the  use  of  Figs.  6,  7  and  8  it  is  possible  to  com- 
pare the  cost  of  any  probable  combination  of  length, 
width,  and  number  of  storeys  for  the  type  of  building 
considered,  and  find  without  great  labour,  the  most 
economical  solution  of  the  problem  of  supplying  an 
owner  with  a  given  amount  of  floor  area.  Or  they 
may  be  applied  to  balance  the  cost  of  various  solutions 
against  other  considerations,  such  as  the  cost  of  land 
available,  the  size  and  usable  area  of  the  lot,  architect- 
ural considerations,  effect  of  width  on  natural  lighting 
and  so  on. 

As  stated  earlier,  the  dollars  and  cents  costs  may 
not  be  of  direct  application  owing  to  the  continuous 
variation  in  material  and  labor  prices,  and  the  eager- 
ness or  otherwise  of  contractors  to  take  on  a  job,  but 
it  is  hoped  that  the  relative  costs  may  be  of  some  use 
to  others  as  they  have  been,  in  a  cruder  form,  to  the 
writer. 


The  city  of  Chatham,  Ont..  will  receive  quotations 
up  to  noon,  Friday,  March  4th,  on  a  1200  gallon  Motor 
Street  Flushing  Unit.  Quotations  should  give  price 
F.O.B.  Chatham,  and  should  state  make  and  weight 
of  chassis,  make  of  actual  flushing  unit,  and  time  of 
delivery  if  an  order  is  placed.  The  lowest  quotation 
or  any  quotation  will  not  necessarily  be  accepted. 


With  the  exception  of  the  end  wall  panels  this  may 
be  taken  directlv  from  Fig.  6  where  we  find  the  cost 


The  King  Edward  Construction  Company,  Ltd.,  formed 
to  carry  out  the  construction  of  the  big  addition  to  the 
King  Edward  Hotel,  has  issued  $850,000  of  8  per  cent,  pre- 
ferred stock  and  $250,000  of  10  per  cent,  common  stock. 
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Town  Planning  Legislation  Urged  at 
First  Ontario  Conference 

Ontario  Town  Planning  and  Housing  Association  Takes  Definite  Shape 

and  Gives  Promise  of  Active  Endeavor 


Tl  I  E  first  Ontario  Town  Planning  and  Housing 
Conference  was  held  at  the  City  Hall,  Toronto, 
on  February  17  and  18,  under  the  auspices  of 
the  Town  Planning  Association  of  Southwest- 
ern Ontario  and  the  Town  planning  and  Housing  As- 
sociation of  Toronto.  The  conference  was  formally 
opened  by  his  Honor  the  Lieutenant  Governor  of  On- 
tario, and  the  delegates  from  all  over  Ontario,  to  the 
number  of  about  300,  were  welcomed  to  the  city  by 
Mayor  Church,  who  referred  to  the  Toronto  Harbor 
Commission's  efforts  along  town  planning  lines.  An 
interesting  collection  of  plans  and  photographs  of 
town  planning  and  housing  schemes  in  effect  or  con- 
templated throughout  Canada  and  the  United  States 
were  on  exhibition  in  one  of  the  corridors. 

A  luncheon,  which  was  presided  over  by  Mrs.  Al- 
derman Hamilton,  of  Toronto,  was  held  in  the  King 
Edward  hotel,  following  the  official  opening  of  the 
conference,  at  which  Archbishop  MacNeil  of  Toronto, 
addressed  the  delegates.  The  speaker  pointed  out 
the  importance  of  a  rapid  and  cheap  transportation 
system  in  helping  to  solve  the  housing  problem. 

At  the  afternoon  session,  Mr.  T.  D.  LeMay,  city 
surveyor  of  Toronto,  read  a  very  interesting  paper, 
which  comprised  a  short  discussion  of  the  statutory 
powers  passed  by  municipalities  in  Ontario,  provid- 
ing for  the  series  of  operations  included  in  the  phrase 
town  planning;  the  shortcomings  of  these  statutory 
powers  and  sonic  suggestions  as  to  remedies. 

Municipalities'  Efforts  in  Town  Planning 

The  other  speaker  at  this  sessii  m  was  Mr.  Thomas 
Adams,  town  planning  advisor  to  the  Commission  of 
Conservation,  Ottawa.  Mr.  Adams  commended  the 
Toronto  Harbor  Commission  for  its  excellent  work 
along  the  lines  of  industrial  development)  but  he  con- 
tended that  while  the  commission  was  carrying  on  its 
good  work,  some  authority  should  have  been  co-oper- 
ating with  a  housing  scheme,  for,  as  he  saw  it,  no  in- 
dustrial expansion  scheme  was  complete  without 
proper  provision  for  the  housing  of  the  workers. 

Then  followed  a  number  of  short  reports  from  vari- 
ous municipalities  throughout  the  province  on  their 
respective  efforts  in  town  planning. 

The  $250,000,000  Housing  Loan 
The  evening  session  on  Thursday  took  the  form  of 
a   public  meeting  in   St.  James   Parish   Hall,  at   which 
Rev.  Canon  Plumptrt  presided.     The  principal  speak- 
ers were   Mr.  John   \Y.   Bruce,  on  "Why  the  Workers 

Desire  Better  Homes,"  and  Mr.  Noulan  Cauchon,  on 

"Economics  of  'Town    Planning."       The  former  gentle 
man's    address   outlined    the    scheme    of    the    National 
Joint  Industrial  Council  of  the  building  industry,  pro- 
viding  for  the   establishment   of  a    Federal    Housing 
Board.     The  scheme  suggested  the  floating  of  a  $250, 
000.000  housing  loan  by  the  Federal  Government,  the 

proceeds  of  which  would  be  used  entirely  for  housing. 
Mrs.   Adam      Ballantyne     presided     at   the    Friday 

morning  session.      Mr.  Thos    Adams  presented  a  paper 


at  this  session  on  "Town  Planning  the  Basic  Solu- 
tion of  the  Housing  Problem."  He  was  followed  by 
Mr.  James  Govan,  Ontario  Provincial  Architect,  who 
described  the  houses  built  in  Ontario  under  Federal 
and  Provincial  loans.  Mr.  W.  S.  B.  Armstrong 
started  a  discussion  on  "How  is  Housing  to  be  Fin- 
anced," which  brought  the  morning  session  to  a  close. 
Rev.  Peter  Bryce  and  Dr.  Hrittain  were  the  speak- 
ers at  the  mid-day  luncheon  on  Friday,  their  subjects 
being  "The  Social  Side  of  Housing"  and  "A  Housing 
Survey"  respectively. 

Legislation  Along  Town  Planning  Lines 

One  of  the  main  objects  of  the  conference  was  to 
further  legislation  along  town  planning  lines.  The 
proposed  City  of  Ottawa  Building  and  Development 
Act,  now  before  the  Ontario  house,  was  explained  to 
the  members  and  the  conference  sent  a  delegation 
on  Friday,  the  17th,  to  interview  Hon.  W.  E.  Kaney, 
Attorney-General,  and  other  government  officials,  re- 
questing that  similar  legislation,  be  made  general 
throughout  Ontario,  not  merely  as  a  private  bill  for 
Ottawa.  A  resolution  presented  suggested  that  a 
•  new  department  of  the  Ontario  Government  be  created 
to  be  presided  over  by  a  Minister  of  Municipal  Affair-, 
one  of  whose  duties  would  be  to  organize  and  develop 
effective  town  and  city  planning  and  housing  through- 
out the  province.  The  requests  of  the  conference 
were  promised  consideration  by  the  government. 

New  Organization 

The  business  session,  also  held  on  Friday  after- 
noon, resulted  in  the  formation  of  a  permanent  or- 
ganization, to  be  known  as  the  Ontario  Town  Plan- 
ning and  Housing  Association.  A  draft  constitution 
was  presented  and  approved  and  it  was  decide. 
recommend  that  the  Executive  Committee  make  ar- 
rangements for  the  next  annual  conference,  which 
will  be  held  in  Hamilton. 

The   council   of   the   new    organization,   as   elected 
at  this  meeting,  is  as  follows: 

President,  Mr.  J.  P.  Hynes,  Toronto;  first  vice- 
president.  Mr.  T.  S.  Morris.  Hamilton;  second  I 
president,  Mr.  T.  I'..  Harley.  London;  third  vice-pres- 
ident. Mr.  \\  .  H.  Breithaupt,  Kitchener;  fourth  \ 
president,  Aid.  E.  I'  Lowe,  Ottawa;  secretary,  Mr. 
W.  S.  B.  Armstrong.  Toronto;  treasurer.  Mr.  Gordon 
Philip.  London:  auditors.  Mr  Frank  Beer  and  Aid. 
Mrs.  1  [ami! ton,  'Toronto. 

The   meeting  came   t..   a   close   on    Friday   evening 
with  a  public  meeting  in  Convocation  Hall.  University 
Of  Toronto.      Mr.      J.    P.    Hynes     occupied   the   chair. 
This   session    was  given   over  entirely  to  the   sub; 
"Planning   for  Greater    Toronto,"  the  following  well 
known    speakers   contributing    papers   and   addre- 
Mr.  J.  B.  O'Brian.  "Transportation;"  Mr.  P..   I 
ins.  -Harbor   Plan-;"  Mr.   11.   P.  Seymour,  "Regional 
Planning."    and    Mr.    Charles    Chamber-.    "Park    De- 
velopment." 

\    feature   of   the    first    conference   of   the   Ontario 
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No.  23 


Canada's  Contractors — H.  T.  Hazelton 


The  subject  of  our  Contractors'  series  this  week,  Mr. 
Herbert  T.  Hazelton,  of  Hazelton  &  Walin,  engineers 
and  builders,  Winnipeg,  Man.,  was  born  in  Cincinnati, 
Ohio,  in  1868.  He  practised  architecture  in  Chicago 
from  1891  to  1905,  seven  years  of  which  time  he  oc- 
cupied the  position  of  assistant  supervising  architect 
of  the  state  of  Illinois  and  Cook  County.  His  work  in 
this  latter  capacity  consisted  in  the  supervision  of  all 
construction  work  in  connection  with  state  or  county 
controlled  charitable,  penal,  reformatory  and  educa- 
tional institutions.  From  1905  to  1910,  he  was  engaged 
in  engineering  and  contracting  work  in  the  central 
states,  being  connected  with  the  erection  of  several 
office  and  industrial  buildings,  and  customs  houses  and 
post  offices  for  the  United  States  Treasury  Department. 

In  1910  Mr.  Hazelton  came  to  Canada,  entering  the 
general  contracting  business  in  Winnipeg,  and  since 
that  time  he  has  constructed  several  of  Western  Can- 
ada's large  structures. 

Mr.  Hazelton  takes  a  very  active  interest  in  the 
different  associations  connected  with  his  industry,  as 
his  offices  with  these  associations  will  indicate.  He  at 
present  occupies,  and  has  occupied  for  the  past  three 
years,  the  office  of  president  of  the  Winnipeg  Builders' 
Exchange,  and  is  also  president  of  the  Employers'  As- 


Mr.    Herbert    T.    Hazelton 

sociation  of   Manitoba.     He  is  also  secretary-treasurer 
of  the  firm  of  Hazelton  &  Walin. 


Town  Planning  and  Housing  Association,  was  the 
prominent  part  that  engineers  took  in  the  program. 
On  the  Conference  Committee  that  arranged  the  con- 
ference, the  following  well  known  Ontario  engineers 
had  a  place:  Messrs.  J.  P.  Hynes,  W.  H.  Breithaupt, 
E.  L.  Cousins,  N.  D.  Wilson  and  H.  L.  Seymour.  En- 
gineers also  took  prominent  part  in  the  program, 
papers  and  addresses  being  rendered  during  the  pro- 
ceedings by  Mr.  T.  D.  LeMay,  J.  McKay  and  Noulan 
Cauchon,  besides  several  of  the  men  mentioned  above. 
As  may  be  expected,  with  so  many  engineers  taking 
such  a  prominent  part,  the  nature  of  the  conference 
was  quite  technical. 

Better  Designs  For  Forms 

(Continued  from  page  214) 

design  of  concrete  structure  that  a  few  extra  cubic 
feet  of  concrete  saved  does  not  balance  the  extra  cost 
of  a  more  involved  piece  of  form  work. 

There  are  on  the  market  many  valuable  types  of 
clamps  and  ties  for  holding  forms  in  place.  The  use  of 
these  devices  must  be  always  considered  and  at  the 
present  high  cost  of  form  labor,  they  will  almost 
always  show  economy  in  their  use. 

As  it  is  the  nature  of  concrete  to  shrink  somewhat 
during  the  setting  action  and  also  as  wooden  forms 
have  a  tendency  to  swell  due  to  the  dampness  escap- 
ing from  the  concrete,  the  engineer  has  to  arrange  for 
wedging  strip  to  enable  the  forms  to  be  drawn.  In 
culverts  of  five  or  six  feet  in  height,  I  have  found  that 
an  allowance  of  a  1  in.  drawing  piece  was  little  enough 
for  the  easy  removal  of  the  forms.  In  other  places 
where  the  roof  and  walls  were  poured  the  same  day 
and  the  centering  was  heavy,  cracks  have  developed 
just  under  the  roof  due  to  the  concrete  shrinking  from 
the  walls  as  the  forms  were  stronger  than  the  setting 


action  of  the  concrete  itself.  Soft  pine  wedges  which 
will  crush  during  the  setting  period  but  which  will 
hold  the  plastic  concrete  will  eliminate  this  danger  if 
placed  under  the  studding  of  the  side  walls.  It  has 
been  my  practice  in  connection  with  forms  which  are 
not  free  to  expand  longitudinally  to  allow  a  drawing 
strip  every  10  or  12  feet  if  I  wish  to  remove  the  forms 
in  sections.  By  this  means  the  forms  are  lifted  off 
easily  and  will  stand  much  longer  service.. 

The  whole  question  of  forms  is  a  building  ques- 
tion and  the  method  used  is  optional  with  the  builder 
as  long  as  they  fulfil  their  purpose  as  first  stated  and 
maintain  the  structure  true  to  line  and  free  from  con- 
struction strains.  There  is  a  tendency  now,  how- 
ever, for  designing  engineers  to  give  more  thought  to 
the  design  of  this  very  important  part  of  concrete  con- 
struction. On  a  standard  type  of  construction  I  con- 
sider that  the  question  of  specifications  for  forms 
should  be  carried  much  further,  as  to  date  it  has 
been  left  largely  to  the  builders.  If  a  specification  is 
set  down  for  the  forming  and  these  specifications  are 
followed  by  the  builder  he  is  certainly  freed  from  re- 
sponsibility after  the  concrete  is  placed,  and  also  a 
careful  study  of  the  forms  for  any  new  structure  in 
the  designing  office  would  have  a  tendency  to  elimin- 
ate a  lot  of  expensive  and  difficult  form  building. 
Years  ago  the  structural  steel  men  found  that  the 
most  efficient  way  to  eliminate  freak  connections  and 
details  from  their  designs  was  to  put  the  designers  for 
a  while  into  the  template  shop  and  let  them  try  to  put 
some  of  their  bright  ideas  into  plates  and  angles. 
The  result  was  an  improvement  all  around,  both  in 
the  designing  room  and  in  the  shop  work.  Similar 
treatment  should  be  applied  to  the  designer  of  con- 
crete structures.  A  season's  work  on  forms  would 
have  a  salutary  effect  on  the  designer  and  would  also 
tend  to  simplify  his  future  designs. 
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Plans  for  an  Eight-Room  Residence 


Designed   by  P.  H.  Finney,  Architect,  Toronto 


THE  accompanying  floor  plans  and  eleva- 
tion are  of  an  eight-room  house  under 
construction  at  the  present  time  in  the 
Beach  district,  Toronto.  The  house  is 
built  on  the  square  plan,  red  tapestry  brick  be- 
ing used  in  the  construction  of  the  walls  to  the 
second  floor,  with  stucco  on  frame  above.  The 
exterior  appearance  of  the  house  is  very  attrac- 
tive, the  simple  square  plan  being  broken  by  the 
sloping  roof,  as  shown  in  the  elevation,  which 
projects  out  at  the  corner  of  the  house,  forming 
a  hood  over  the  side  entrance  way,  yet  the  ulti- 
mate floor  space  is  maintained.  The  wood  case- 
ment windows  also  add  greatly  to  the  beauty  of 
the  exterior.     The  house  is  roofed  with  wooden 


Front    elevation. 

shingles,  stained  dark  green.  There  is  a  small 
square  verandah  at  the  back  entrance,  with  a 
balcony  above,  entering  on  the  sun  room  on  the 
second  floor. 

There  is  a  basement  under  the  entire  ground 
floor,  which  contains  a  large  billiard  room,  sep- 
arated from  the  rest  of  the  basement  by  a  9-inch 
brick  wall,  with  an  entrance  opposite  the  stairs. 
This  room  is  located  just  under  the  living  room, 
shown  on  the  first  floor  plan,  and  is  exactly  the 
same  size.  Entrance  can  also  be  gained  from  the 
outside,  at  the  rear  of  the  house.  There  is  ample 
accommodation  also,  for  heating  equipment,  coal 
bins,  laundry  tubs,  etc. 

A  feature  of  the  main  floor  plan  is  the  easy 
access  which  can  be  had  to  any  of  the  rooms 
from  the  square  hall.  This  floor  contains  a  large 
living  room,  22  ft.  x  12  ft.,  dining  room,  kitchen 
and  breakfast   room,  oak  floors,  and  trim  being 


Ground  floor  plan. 

used  throughout,  with  the  exception  of  the 
kitchen. 

In  this  particular  case,  only  a  small  kitchen 
was  required,  but  it  will  be  readily  seen  that  the 
kitchen  space  could  be  very  easily  enlarged,  if 
necessary,  by  taking  in  some  of  the  roomy  porch 
at  the  back. 

The  three  bedrooms  and  sun  room  on  the 
second  floor  are  laid  with  hardwood  floors  and 
trimmed  with  Georgia  pine.  Tile  will  be  used  in 
the  flooring  of  the  bath  room.  As  will  be  seen 
on  the  plans,  the  bed  rooms  are  all  large,  well 
arranged  and  well  lighted.  The  house  is  steam- 
heated. 

Mr.  P.  H.  Finney.  79  Adelaide  .St.  E.,  Toronto, 
was  the  architect. 


Pint   floor   plan. 
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East  and  West — From  Coast  to  Coast 


The  new  steel  bridge  across  the  Thames  River,  at  Thames- 
ford,  Ont.,  is  nearing  completion,  and  it  is  expected  it  will 
be  open  for  traffic  in  a  very  short  while. 

Members  of  the  different  building  trades,  engaged  on  the 
Grinnell  Foundry  building,  Toronto,  went  out  on  strike  re- 
cently, in  support  of  the  painters'  dispute  with  the  McCaus- 
land  Company  in  that  city. 

A  report  published  recently  of  the  Hamilton  Housing 
Commission's  activities  for  last  year,  shows  195  applications 
for  loans  received  during  the  year,  123  of  which  were  granted, 
the  value  of  these  loans  amounting  to  $487,000. 

The  city  council  of  Ottawa,  by  a  close  vote,  recently  de- 
cided to  grant  to  the  Suburban  Roads  Commission  the  sum 
of  $106,000  for  the  construction  of  suburban  roads  in  the 
Ottawa  district.  This  amount  is  equivalent  to  one  mill  on 
the  civic  assessment. 

The  town  of  Shaunovan,  Sask.,  is  discussing  the  instal- 
lation of  a  sewage  and  water  system.  A  committee  of  four, 
consisting  of  Messrs.  Geo.  Barr  and  R.  M.  Sanburn,  repre- 
senting the  Board  of  Trade,  and  Mayor  Mitchell  and  R.  L. 
Atkin,  have  the  matter  in  hand. 

Construction  of  the  new  school  at  Victoria  and  Ellis 
avenues,  Windsor,  Ont.,  will  be  commenced  immediately. 
This  decision  was  arrived  at,  following  the  recent  ratification 
of  the  Board  of  Education's  proposal  by  the  city  council, 
for  a  loan  of  $475,235  to  carry  out  this  project. 

A  new  industry,  the  Mack  Furnace  Company,  Chatham, 
(  )nt.,  will  shortly  be  on  a  producing  basis.  The  work  of  in- 
stalling machinery  and  equipment  is  fast  nearing  completion 
and  the  production  of  furnaces  of  seven  different  types  will 
soon  be  commenced.  This  firm  is  strictly  Canadian  and  will 
employ  about  250  men  when  in  full  operation. 

It  was  announced  recently  that  a  start  will  be  made  on 
the  extension  to  Teraulay  Street,  Toronto,  about  April  1. 
Nearly  all  the  properties  in  the  way  of  the  proposed  exten- 
sion have  been  purchased  and  it  is  expected  those  remaining 
will  be  in  the  hands  of  thej  city  in  time  to  permit  a  start  to 
be  made  on  the  demolition  of  buildings  by  the  above  date. 

A  bill  was  introduced  into  the  Ontario  Legislature  re- 
cently, creating  the  town  of  Kapuskasing.  The  sum  of  $400,- 
000  will  be  spent  on  the  improvement  of  land  and  construc- 
tion of  houses,  and  another  $100,000  for  sewers,  waterworks 
and  other  local  improvements.  This  money  has  been  loaned 
by  the  government,  municipal  debentures  being  given  in  re- 
turn. The  mayor  of  the  newly-incorporated  town  will  be  Mr 
W.  K.  Kolby. 

At  a  recent  round  table  conference  of  the  water  commis- 
sioners of  the  Niagara  Peninsula  towns  and  cities,  held  at 
St.  Catharines,  it  was  decided  to  have  representatives  of  the 
various  commissions  consult  with  Superintendent  Milne,  of 
St.  Catharines,  regarding  the  cost  of  a  proposed  zone  scheme, 
in  order  to  determine  what  amount  should  be  asked  from  the 
federal  government  in  lieu  of  service  promised  from  the 
Lake  Erie  conduit. 

In  the  annual  report  of  the  Dominion  Department  of 
Public  Works  for  the  year  ending  March  31,  1920,  a  total 
expenditure  of  $20,455,495  is  shown  for  construction,  mainten- 
ance and  operation.  Of  this  amount  approximately  $4,300,- 
000  was  charged  to  war  appropriation.  Some  of  the  expendi- 
tures which  went  to  make  up  the  total  amount  paid  out  were 
as    follows:      Harbor    and    river    work,    $4,320,580;    dredging 


plant,  etc.,  $1,205,485;  slides  and  booms.  (33,358;  road*  ami 
bridges,  $202,887;  public  buildings,  $8,442,124;  telegraphs, 
$885,730;   miscellaneous,  $1,028,185. 

The  design  submitted  by  Mr.  F.  C.  Bodley,  consulting 
engineer  of  Brantford,  Ont.,  for  the  proposed  new  public 
utilities  building  at  the  corner  of  Dickson  and  Wellington 
Streets,  Gait,  Ont.,  has  been  accepted  by  the  Utilities  Com- 
mission. The  plan  shows  a  modern  two-storey  brick  and 
steel  building,  L-shape  in  design.  It  is  expected  construc- 
tion will  be  commenced  early  this  month. 

The  new  Kemptville  Agricultural  School  was  formally 
opened  at  Kemptville  recently.  This  is  the  first  experi- 
ment of  the  province  in  primary  agricultural  training.  The 
school  is  erected  on  a  290  acre  farm  of  the  finest  land  in  the 
province.  The  buildings  completed  to  date  are  a  main  hall, 
a  livestock  and  assembly  hall,  principal's  home  and  splendid 
barns,  and  tenders  will  be  called  for  large  dormitories  within 
the  next  few  weeks.  Twelve  acres  of  the  land  has  been 
planted  in   fruit  trees. 

A  recent  meeting  of  professional  and  business  men  of 
Kitchener,  Gait,  Preston,  Guelph  and  Hespeler,  held  at 
Guelph,  resulted  in  the  formation  of  an  organization  to  lie 
known  as  the  Wellington  &  Waterloo  Good  Roads  Associ- 
ation. The  officers  elected  were:  President,  T.  J.  Hanni- 
gan,  Guelph;  first  vice-president,  Mayor  Greb,  Kitchener, 
second  vice-president,  S.  L.  Clark,  Gait;  secretary-treasurer, 
H.  Westoby,  Guelph;  executive:  H.  Sneyd,  Preston;  L.  E. 
Weaver,  Hespler;  Ex-Reeve  Jansen,  Waterloo  township; 
Reeve  H.  D.  Cameron,  Guelph  township. 


Personal 

Ex-mayor  W.  A.  Hammond,  of  Chatham,  Ont.,  recently 
delivered  a  very  interesting  address  on  "Town  Planning"  to 
the  members  of  the  Great  War  Veterans'  Association  of  that 
city. 

Mr.  S.  R.  Rudd,  of  Arnprior,  Ont.,  and  Mr.  J.  H.  Mc- 
Lean, of  Montreal,  have  formed  a  partnership  under  the  firm 
name  of  The  Arnprior  Lumber  &  Construction  Company, 
and   will   operate   in   Arnprior. 

Dr.  B.  F.  Ruttan,  head  of  the  department  of  chemistry, 
McGill  University,  Montreal,  has  been  appointed  to  succeed 
Dr.  A.  B.  Macallum,  as  administrative  chairman  of  the  coun- 
cil for  scientific  and  industrial  research.  The  appointment 
is  a  temporary  one. 

Mr.  T.  J.  Dillon,  president  and  general  manager  of  the 
Canadian  Foundries  &  Forgings  Co.,  Limited,  Montreal,  re- 
cently resigned.  Mr.  Dillon,  who  has  been  managing  the 
company  for  a  number  of  years,  will  interest  himself  in  the 
manufacturing  of  different  lines  of  steel  products  in  Welland, 
Ont.,  and  the  Niagara  district. 

Senator  Frederic  Nicholls,  vice-president  of  the  Do- 
minion Steel  Corporation,  of  Montreal,  recently  resigned 
from  his  position  on  the  Board  of  Directors  of  the  corpor- 
ation. Senator  Nicholls  states,  by  way  of  explanation  for 
this  action,  that  increasing  duties  in  Toronto  make  it  diffi- 
cult for  him  to  attend  the  meetings  of  the  corporation  at 
Montreal. 


Obituary 

Mr.  Rodney  Madden,  pioneer  builder  of  Brampton,  Ont., 
died  recently  in  that  town  at  the  age  of  69  years.  Deceased 
had  been  a  resident  of  Brampton   for  over  50  years. 

Mr.  John  Bruce  O'Brien,  prominent  citizen  of  Renfrew. 
Ont.,  died  suddenly  a  few  days  ago  in  his  apartment  at  the 
Hotel  Renfrew.  Deceased,  who  was  67  years  of  age,  was 
associated  with  his  brother,  Senator  M.  J.  O'Brien,  up  till 
a   few  years  ago,   in    railroad   construction   work   in    Canada. 
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Frequent  Conferences  of  Road  Officials  Mean 
Better  Highways 

THE  Ontario  Department  of  Public  Highways 
is  certainly  to  be  commended  on  its  policy  of 
holding  each  year  a  conference  on  road  con- 
struction for  county  road  superintendents  and 
engineers.  This  year's  conference,  which  was  held 
last  week,  was  the  seventh  annual  affair  of  tliis  kind 
and  in  point  of  attendance  was  by  far  the  most  suc- 
cessful. The  Contract  Record  recognizes  that  this 
idea  is  so  fundamentally  sound  that  it  has  always  re- 
produced pretty  thoroughly  their  proceedings  and  in 
accordance  with  this  policy  considerable  space  is  giv- 
en  over  in  this  issue  to  the  discussions  and  papers  sub- 
mitted at   last   week's   meeting. 

In  bringing  together  its  road  superintendents  and 
engineers,  the  province  of  Ontario  is  assuring  itself 

of  better  highways  than  were  it  to  allow  the  comities 

to  work  disjointedly  without  any  attempt  at  co-oper- 
ation.    True,  each  county  may  handle  its  road  affairs 


pretty  much  as  it  pleases,  but  there  are  always  prob- 
lenis  and  difficulties  that  can  he  solved  by  getting  to- 
gether in  a  co-operative  way.  An  interchange  of  idea- 
will  always  prove  most  helpful  and  it  is  with  this  idea 
that  the  Highways  Department  of  Ontario  calls  to- 
gether this  conference  annually  before  the  road  build- 
ing season  comment  1 

The  fust  few  conferences  were  handled  entirely  by 
the  Highways  Department  and  the  papers  and  sug- 
gestions which  were  submitted  came  from  engineers 
of  the  department  who  naturally  had  a  broader  view- 
point than  the  local  superintendents  and  engineers. 
However,  the  conference  idea  has  so  developed  of  late 
that  the  county  staffs  now  monopolize  the  program  al- 
most entirely.  Any  papers  that  are  presented  are. 
therefore,  practical  outlines  of  problems  and  their 
solutions  as  the}-  appeal  to  the  man  right  on  the  job. 
By  keeping  the  number  of  papers  to  a  minimum  the 
greater  part  of  the  time  is  made  available  for  a  free  dis- 
cussion of  the  matters  brought  up.  It  is  safe  to  say 
that,  as  a  result,  the  county  superintendents  and  engi- 
neers return  to  their  respective  municipalities  with  a 
clearer  idea  of  practical  mad  building  methods  and 
a  better  insight  into  the  difficulties  of  other  men  in 
the  same  pursuit  Indeed,  no  more  effective  method 
of  developing  a  co-ordinated,  highly  developed  road 
system  throughout  the  province  occur-  to  us  than  this 
practical  annual  gel  together  for  the  engineer-  of  the 
various  counties. 

The  Influence  of  the  Ontario  Good  Roads 
Association 


THE  Ontario  Good  Roads  Association,  which 
also  convened  last  week,  serves  a  different  pur- 
pose from  that  of  the  Conference  on  Road 
Construction.  The  latter  is  a  school  of  prac- 
tical instruction  for  road  builders,  but  the  former  is 
an  educative  organization,  fostering  the  good  roads 
spirit  among  the  people  at  large.  That  is,  it  is  attempt- 
ing to  create  a  demand  for  improved  highways  without 
attempting  particularly  t<  >  specify  how  these  highways 
shall  be  constructed.  It  is  true,  of  course,  that  on 
the  programmes  of  the  Ontario  Good  Roads  Ass 
ation's  meetings  there  are  frequently  papers  descrip- 
tive of  practical  methods  of  construction,  but  these  arc 
intended  to  educate  the  layman  rather  than  lay  down 
any  set  construction  procedure.  As  the  association  in- 
cludes in  its  membership  a  very  large  proportion  of 
people  who  are  good  roads  enthusiasts  without  in 
sarily  being  technical  experts,  it  is  obvious  that  the 
proceedings  are  more  largely  legislative  and  of  a  pro- 
paganda character. 

The  Ontario  (iood  Roads  Association  lias  a  long 
and  notable  history.  First  organized  in  the  year  If 
it  has  consistently  and  methodically  advocated  the 
good  roads  movement,  and  no  doubt  a  large  part  of 
the  credit  for  Ontario's  present  splendid  road  policy 
is  due  to  the  Ontario  Good  Roads  Association  and  its 
efforts  through  the  past  twenty  -se\  en  years.  Many- 
commendable  pieces  of  legislation  now  on  the  statute 
books  of  Ontario  were  first  broached  by  members 
that  organization  and  the  close  co-operation  which 
has  always  existed  between  it  and  the  Provincial 
Highways  Department  is  evidenced  by  the  many  re- 
forms in  the  administration  of  the  highway  legislation 
of  the  province.  The  association  has  fortunately  had 
the  satisfaction  of  seeing  its  aim-  generally  realized. 
perhaps  in  larger  measure  than  it  anticipated.     At  any 
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Canada's  Engineers — /.  G.  Cameron 


At  last  week's  conference  on  road  construction  for 
the  county  road  superintendents  and  engineers  of  On- 
tario, there  came  together,  for  a  three  days'  discussion 
of  road  problems,  the  various  county  road  engineers  and 
superintendents  of  the  province.  This  conference  is 
held  under  the  auspices  of  the  Ontario  Department  of 
Public  Highways  and  serves  the  extremely  useful  pur- 
pose of  bringing  together  the  men  who  are  responsible 
for  the  roads  of  the  various  counties  to  secure  an  ex- 
change of  opinion  and  a  discussion  of  their  difficulties. 
In  this  way  a  better  grade  of  workmanship  on  the  high- 
ways of  the  province  of  Ontario  is  assured  and  the 
engineers  and  superintendents,  knowing  the  problems 
in  other  localities,  are  prepared  to  co-operate  with  a 
view  to  making  one  unified  and  standardized  system  of 
rural  roads. 

It  is  difficult  to  pick  out  any  one  county  in  Ontario 
that  shows  itself  more  actively  interested  in  road  build- 
ing than  another.  However,  the  united  counties  of 
Stormont,  Dundas  and  Glengarry  have  always  been  in 
the  forefront  in  this  respect  and  within  recent  years 
have  carried  out  many  hundreds  of  thousands  of  dol- 
lars' worth  of  high-class  road  work.  To-day,  these 
counties  can  lay  claim  to  a  very  efficient  development 
and  there  is  every  prospect  that  they  will  continue 
to  actively  engage  in  enlarging  this  system  until  it 
covers  the  entire  area  of  these  three  counties. 

Much  of  the  credit  for  the  excellent  progress  that 
has  been  made  in  Stormont,  Dundas  and  Glengarry  is 
due  to  their  highway  engineer,  Mr.  J.  G.  Cameron, 
B.Sc,  A.M.E.I.C,  who,  although  still  young,  is  recog- 
nized as  one  of  the  leaders  in  county  highway  engi- 
neering of  the  province.  Mr.  Cameron  was  born  in 
Finch,  Ont.,  in  1890,  and  was  educated  at  Cornwall, 
Ont.,    High    School,   and    later   at    Queen's    University, 


Kingston,  from  which  he  graduated  in  civil  engineering 
in  1914  with  the  degree  of  Bachelor  of  Science  (B.Sc.) 
During  the  summers  of  1911,  1912  and  1913,  he  was  em- 
ployed in  drainage  work  and  after  his  graduation  he 
was  actively  engaged  as  a  contractor  in  the  construc- 
tion of  municipal  drains,  concrete  culverts  and  bridges. 


Mr.    J.    G.    Cameron 

In  January,  1917,  he  was  appointed  to  his  present  posi- 
tion of  superintendent  and  engineer  in  charge  of  the 
county  road  system  for  the  united  counties  of  Stor- 
mont, Dundas  and  Glengarry.  Mr.  Cameron  became 
an  associate  member  of  the  Engineering  Institute  of 
Canada  in  1917. 


rate,  the  programme  of  the  Qntari6  Government  at 
the  present  time  is  in  no  small  degree  due  to  the  ef- 
forts of  the  pioneers  in  the  good  roads  movement,  who, 
as  members  of  the  Ontario  (iood  Roads  Associate  >n, 
worked  strenuously  for  the  good  of  the  road  cause. 
Had  they  not  striven  so  faithfully  in  the  early  days, 
it  is  doubtful  whether  Ontario  could  boast  sp  com- 
plete and  satisfactory  a  programme  as  it  has  to-day. 


One  Industry  Every  Ten  Days  is  Record  of 
Toronto's  Industrial  Department 

Since  the  organization  of  the  department  in  Feb- 
ruary, 1919,  the  record  of  tangible  accomplishment  is 
eqUal  to  one  new  industry  established  in  Toronto 
every  ten  days.  These  industries  occupy  more  than 
1,200,000  square  feet  of  floor  space  for  manufacturing 
and  inside  storage  purposes,  and  if  the  buildings  were 
all  of  one-storey  construction,  they  would  completely 
cover  the  area  bounded  by  Yonge,  York,  King  and 
Richmond  streets,  measuring  one-quarter  mile  by  one- 
sixth  mile. 

I  luring  1919  thirty-five  new  industries  came  to 
Ton  into,  of  which  twenty-one  were  representative 
American  industries,  two  British  and  twelve  Canadian 
concerns. 

During  1920  twenty-nine  industries  were  located  in 


the  city,  of  which  twenty-one  were  American,  two 
British  and  six  Canadian. 

Approximately  seventy-five  British,  Canadian  and 
American  firms  are  at  the  present  time  actively  inves- 
tigating the  industrial  possibilities  of  Toronto  as  pre- 
sented by  the  department,  and  we  have  at  all  times 
several  properties  under  option.  These  options  are 
given  only  on  the  basis  of  deposit  forfeit  should  they 
be  not  exercised. 

The  following  figures,  compiled  from  tables  sup- 
plied by  the  Dominion  Bureau  of  Statistics,  Ottawa, 
indicate  that  from  a  production  standpoint  Toronto  is 
in  a  very  favorable  position.  The  amount  of  capital 
required  to  employ  each  industrial  worker  in  Toronto 
is  $3,698.00;  the  wages  paid  per  industrial  worker  an- 
nually is  $990.00.  and  to  produce  one  dollar's  worth  of 
manufactured  goods  requires  77  cents  of  capital. 

Owing  to  the  cost  of  building  materials,  the  con- 
struction of  new  buildings  for  industrial  purposes  has 
been  more  or  less  limited,  and  our  experience  has  been 
that  the  vast  majority  of  industries  seeking  establish- 
ment in  Canada  have  been  on  the  basis  of  securing 
light  loft-type  manufacturing  space.  In  many  cases 
we  have  been  advised  by  incoming  industries  that  it 
was  their  intention  to  establish  branch  plants  as  soon 
as  the  cost  of  construction  became  normal. — E.  L. 
Cousins.  Industrial  Commissioner,  Toronto. 
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Panoramic  view  of  hydro-electric  plant  at   Weedon,    P.    Q..    under   construction. 

Hydro-Electric  Plant  at  Weedon,  P.Q., 
For  City  of  Sherbrooke 


THE  City  of  Sherbrooke  is  building'  a  third  hydro-elec- 
tric plant  at  Weedon,  P.Q.,  on  the  St.  Francis  River, 
which  will  develop  1000  h.p.  and  deliver  energy  at 
50,000  volts  to  Sherbrooke  along  a  transmission  line 
28  miles  long.  The  city  has  at  present  in  operation  a  plant 
at  Rock  Forest,  which,  with  another  at  Sherbrooke,  develops 
8000  h.p.  With  two  additional  plants  under  consideration, 
the  total  power  available  for  the  city  of  Sherbrooke  in  the 
near  future  will  amount  to  20,000  h.p. 

In  1917  the  city  of  Sherbrooke  bought  the  site  of  the 
Weedon  dam  from  the  Two  Miles  Falls  Water  Power  Com- 
pany, which  then  operated  a  plant  of  1260  h.p.  The  dam  was 
of  timber  crib  construction.  At  the  beginning  of  1920  the 
city  passed  a  by-law  providing  for  the  building  of  a  dam, 
tail-race  and  electricity-generating  station  on  this  site,  the 
COS)  being  estimated  as  follows:  dam,  $147,000;  generating- 
station  and  tail-race,  $38,000;  electrical  machinery,  $53,000. 
This  sum  was  to  be  obtained  from  the  sale  of  municipal  bonds. 

The  Dam 
The  dam  is  a  monolithic  structure,  of  reinforced  concrete, 
about  375  feet  long.    The  piers  are  about  40  feet  high,  12  feet 


in  length  at  the  top,  42  feet  in  length  at  the  base,  and  5  feet 
thick,  except  at  the  flood  gate,  where  they  are  six  feet  thick. 
The  piers  arc  provided  with  grooves,  formed  by  a  steel  chan- 
nel and  plate  section  imbedded  in  the  concrete,  to  receive  the 
stop-logs  of  B.  C.  fir,  12  inches  square.  The  tops  of  the 
piers  arc  held  together  by  concrete  arches,  which  support  a 
track  on  which  is  carried  the  lifting  mechanism  for  the  gates. 
There  are  slots  in  the  arches  between  the  piers  to  allow  of 
the  placing  and  removal  of  the  stop-logs.  The  reinforcing 
steel  in  the  piers  and  arches  is  so  placed  that  temperature 
stresses  are  also  cared   for. 

The  Power-house 

The  new  power-house  is  of  reinforced  concrete  and  con- 
tains two  1500  kv.a.  water-wheel  type,  Westinghouse  gener- 
ators, three-phase,  60  cycles,  2300  volts,  225  r.p.m.  and  di- 
rectly coupled  to  two  2000  h.p.  Boving  Hydraulic  Co.  tur- 
bines of  a  guaranteed  efficiency  of  88.5  per  cent. 

As  the  three  plants  at  Rock  Forest.  Weedon  and  Sher- 
brooke, are  in  parallel,  a  motor-generator  exciter  set  will  be 
used  instead  of  a  small  exciter  wheel.  In  this  way  as  much 
of  the  river  water  as  it  is  possible  to  utilize  will  be  used  in 
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Plan    and   elevation   of   new  dam  and   power   house  developing  power  for  the  city  of  Sherbrooke.  P.  Q. 
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Sectional  view  through  pow- 
er house  of  Weedon  hydro- 
electric plant  which  will  de- 
velop 4000  h.p.  in  two  gen- 
erating units. 


the  a.  c.  generator  wheels,  giving  an  efficiency  of  85  to  88.5 
per  cent.,  so  that  no  loss  of  efficiency  is  incurred,  and,  more- 
over, there  is  a  saving  in  power.  However,  provision  is  made 
for  the  installation  of  a  water-wheel  exciter  should  this  plant 
be  operated  separately  from  the  others.  The  turbines  are 
controlled  by  two  of  the  latest  type  Lombard  governors. 

The  1,000  kv.a.  2300  volts,  three-phase,  60  cycle  unit  will 
be  left  in  the  old  power  house,  as  it  can  be  used  during  nearly 
six  months  of  the  year.  It  will  also  serve  as  an  emergency 
unit  should  one  of  the  two  units  in  the  new  power-house  be 
damaged  in   any   way. 

The  forebay  is  protected  by  racks  made- in  two  sections 
for  cleaning  purposes.  An  intake  is  provided  with  a  view 
to  the  future  development  of  the  Two  Miles  Falls  plant 
below  the  Weedon  dam,  for  should  it  be  decided  that  to 
operate  this  second  plant,  under  a  90-foot  head,  a  flume  0000 
feet  long,  from  the  Weedon  plant  to  Two  Miles  Falls,  would 
have  to  be  built. 

The  tail-race  is  excavated  in  rock,  and  will  be  25  feet 
wide  and  500  feet  long. 

Construction 

A  camp  to  accommodate  some  120  men  was  constructed 
at  the  site,  which  is  3  miles  from  Weedon  railway  station. 
Work  on  the  dam  was  begun  on  June  7th,  1920,  when  a  con- 
crete wall,  extending  from  the  old  timber  dam  to  an  island 
about  80  feet  below,  was  built  in  order  to  divert  the  water 
from  the  left  half  of  the  river,  while  concrete  cofferdams  were 
being  constructed  and  so  placed  as  to  be  later  incorporated 
in  the  dam  itself.  As  a  result  one  pump  sufficed  to  take 
care  of  the  water. 

It  was  found  that  the  rock  which  forms  the  bed  of  the 
left  half  of  the  river  consisted  of  horizontal  layers  four  to 
five  feet  thick,  and  there  were  voids  two  or  three  inches  thick 
between  these  layers  which  allowed  the  passage  of  water. 
After  boring  to  a  depth  of  about  12  feet  below  the  surface 
of  the  rock,  it  was  decided  that  excavation  would  be  too 
costly.  The  problem  was  effectively  dealt  with  by  drilling  a 
series  of  holes  about  \l/2  inches  in  diameter,  at  intervals  of 
three  feet,  and  by  means  of  compressed  air  cement  grout 
was   forced  down  into  the  interstices. 

The  swelling  of  the  River  Salmon,  which  flows  into  the 


St.   Francis  just  above  the  Weedon  dam,  had  to  be  provided 
for,   and   no   trouble   was   experienced. 

Concrete  pouring  was  carried  on  night  and  day,  and 
an  occasional  temperature  of  ten  degrees  below  zero  has 
not  hindered  the  progress  of  the  work,  the  materials  being 
steam-heated   and    carefully   protected   after   placing. 
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Cross-sectional   views  of   dam. 

The  dam  and  power-station  were  designed  by  Mr.  C.  J. 
Desbailiets,  formerly  manager  and  chief  engineer  of  the 
Corporation  of  Sherbrooke,  the  contractors  being  the  Foun- 
dation Company,  Limited.  The  resident  engineer  for  the  city 
of  Sherbrooke  is  Mr.  A.  Crepeau. 

This  power-station  is  expected  to  lie  in  operation  by  the 
end   of  April. 


Mr.  William  Keith,  reeve  of  Newmarket.  Out.,  has 
been  appointed  chairman  of  the  Toronto  and  York  Roads 
(  Ommission.  Mr.  Keith  has  been  on  the  commission  for 
the  past  five  years,  and,  at  last  month's  session  of  the 
county  council  he  was  re-elected  to  the  commission  for  an- 
other five-year  term.  Other  officers  elected  were:  Vice- 
chairman,  Hon.  Geo.  S.  Henry;  secretary,  Mr.  R.  W.  Phil- 
lips; treasurer,  Mr.  D.  J.  Macdonald.  Mr.  E.  A.  James 
was   retained  as   consulting  engineer. 


A  petition  was  presented  at  the  opening  of  the  session 
at  Ottawa,  by  the  Mayo  Valley  Railway,  Ltd.,  for  a  franchise 
to  construct  a  railway  line  to  serve  the  recently  discovered 
oil   fields  in  the  Yukon  territory. 
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The  Small  Water  Power  Offers 
Wide   Scope   for  the  Engineer 

Same  Opportunity  for  Skill  and  Ingenuity  as  in  the  Larger  Develop- 
ments—Engineers Fail  to  take  Advantage  of  the 
Demand  for  Small  Installations 

By  J.  B.  HOLDCROFT 
Consulting  Engineer,   Victoria,   B.   C,  before   Victoria   Branch,  E.I.C. 


THE  small  water  powers — by  which  is  meant 
powers  of  from  1000  horse-power  down — form 
a  very  considerable  percentage,  both  in  num- 
bers and  volume,  of  the  total  water  power 
available,  speaking  particularly  of  the  province  of 
British  Columbia.  The  result  is  that  these  offer  per- 
haps the  largest  field  of  endeavor  for  the  practicing 
engineer — only  a  comparatively  few  specially  favored 
engineers  can  hope  to  make  for  themselves  names  and 
careers  in  connection  with  the  larger  powers.  It  is  a 
fact,  however,  that  the  same  opportunity  for  engi- 
neering skill  and  efficiency  exists  in  the  small  powers 
as  in  the  greatest  and  an  engineer  confined  by  cir- 
cumstances to  dealing  with  these  smaller  problems 
will  find  a  surprising  field  for  ingenuity  and  obtain  a 
breadth  of  experience  as  unexpected  as  it  is  gratifying. 
The  public  attitude  towards  the  small  power  de- 
velopment is  rather  peculiar.  A  very  curious  light  is 
shed  upon  the  situation  by  the  enquiries  constantly 
received  through  the  mail  by  engineers  working  in 
this  specialty.  Each  knows  that  he  has  sufficient 
water  and  head  to  develop  the  power  he  needs — all 
he  wants  to  know  is,  what  the  waterwheel  will  cost. 
and  a  comparative  price  on  a  turbine. 

\  darkly  cynical  eye  is  cast  upon  all  such  enquiries 
now.  Time  was  when  the  writer  would  Spend  a  lot 
of  time  in  carefully  working  out  the  real  requirements 
when  there  came  in  such  a  request  asr  "Please  tell  me 
the  price  of  a  turbine  and  generator  to  develop  15 
k.w.  1  want  to  light  my  house,  barn  and  chicken 
houses,  and  to  run  a  saw  and  churn,  etc..  etc.  I  have 
water  laid  to  my  house  with  70  lbs.  pressure,  through 
a  half-inch  pipe."  This  is  an  actual  case,  and  by  no 
means  an  isolated  one. 

Ignorance  of  the  Public  on  Water  Power  Matters 
One  could  multiply  such  instances  almost  Indefin- 
itely, but  sufficient  has  been  brought  to  light  to  ex- 
emplify the  fact  that  there  exists  in  the  public  mind 
such  an  ignorance  of  the  basic  principles  underlying 
Waterpower  development,  combined  with  a  hazy  out- 
line of  thi'  method  of  their  application,  that  they  fail 
to  realize   the  existence  of  a   problem  at   all. 

The  question  is  further  complicated  by  the  ac- 
tivities of  the  know-it-all  amateurs.  These  valiant 
souls  truly  rush  in  where  angels  (in  this  case,  engi- 
neers!) tread  with  much  circumspection,  and  the\ 
dispense  free  advice  the  blind  leading  the  blind,  for 
the  sake  of  the  sale  of  a  bit  of  pipe,  usually  the  wrong 
size,  and  a  waterwheel. 

Such  contrivances  as  hydraulic  grade  lines,  and 
the  other  technical  methods,  facts  and  formulae  which 
are  not  included  in  the  Pelton  Waterwheel  Company's 
catalogue  are  unknown  to  these  gentlemen,  who  are 


divided  roughly  into  three  classes :  first,  the  quite 
irresponsible  kind  neighbor  who  "knows  all  about 
Pelton  wheels"  and  explains  the  whole  thing  to  his 
friend  who  wants  power;  second,  the  man  who  is 
frankly  a  salesman  and  nothing  more,  who  acquires 
a  certain  technical  patter  from  catalogues  and  so-called 
"sales-plans,"  and  third,  the  crank  who  has  discovered 
a  hitherto  unknown  principle  in  hydraulics,  and  who 
has  proved  all  hydraulic  engineers,  both  past  and  pre- 
sent, to  be  fundamentally  in  error  in  their  designs. 
The  latter  class  really  does  a  good  deal  of  harm,  and 
all  of  them  are,  right  up  to  the  present,  causing  great 
waste  both  in  money  and  efficiency. 

The  Usefulness  of  the  Small  Water  Power 
As  showing  what  a  wide  field  of  usefulness,  even 
in  these  days  of  doing  things  in  a  large  way,  the  small 
power  has,  it  may  be  pointed  out  that  the  small  lum- 
ber mill  or  shingle  mill  may  require  anything  from  a 
minimum  of  25  h.p.  to  about  100  h.p. — 75  h.p.  will  run 
a  mill  with  40  M  daily  capacity.  The  smaller  mines 
and  prospects  require  more,  as  a  rule,  as  they  not  only 
want  lighting  for  camp  and  mine,  but  must  run  com- 
pressors for  the  drills,  and  will  develop  from  250  h.p. 
up  to  perhaps  1000  h.p. 

The  small  towns  and  municipalities  can  do  a  great 
deal  with  from  100  h.p.  to  500  h.p.  As  an  instance,  a 
plant  may  be  cited  which  was  recently  erected  under 
the  writer's  charge,  developing  235  h.p.,  lighting 
streets  and  homes  and  running  all  machinery  at  ter- 
minal railway  shops,  and  with  still  more  power  avail- 
able for  several  mills  or  smaller  industries  when  re- 
quired. And  lastly,  among  the  more  ordinary  iih- 
for  small  powers,  is  that  offered  by  the  farm  and 
country  house,  which  would,  as  a  rule,  be  well  served 
by  a  development  of  10  or  15  h.p. 

Engineers  Not  Alive  to  Possibilities 
In  all  this,  with  the  exception  of  the  small  town 
work,  we  have  a  field  of  engineering  which  has  hardly 
yet  been  touched  by  the  really  professional  engineers. 
The  work  of  designing  the  plants  required  for  the 
other  uses  is  either  left  entirely  to  guess  work,  or  is 
in  the  hands  of  the  machinery  dealers,  who  are  not 
very  often  trained  engineers,  or  if  so.  are  chiefly 
mechanical  engineers  with  but  little  care  for  hydraulic 
power  they  would  rather  sell  a  steam  engine,  or  bet- 
ter, a   Diesel  or  semi-Diesel  oil  engine. 

It  will  take  a  great  deal  of  effort  and  educational 
work  on  the  part  of  the  profession  to  regain  the  place 
in  industry  that  has  been  lost,  speaking  from  a  coun- 
try-wide point  of  view,  for  time  was  when  all  the  work 
was  really  in  the  engineer's  hands.  In  this  province 
perhaps  it  amounts  to  pushing  into  an  entirely  new 
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field  and  proving  to  the  satisfaction  of  business  man- 
agements that  hydraulic  plants  designed  and  built  by 
engineers  are  more  economical  and  more  valuable 
than  those  run  up  by  millwrights  with  their  rule-of- 
thumb  methods  or  without  any  method  whatever. 

But  the  effort  is  worth  while,  not  alone  because  of 
the  extent  of  the  field  of  work,  but  because  of  the  pres- 
tige to  be  gained  for  the  profession,  and  the  satisfac- 
tion to  be  gained  in  seeing  work  done  right  instead 
of  haphazardly. 

Plants  Fundamentally  Wrong 
It  is  astonishing  to  view  the  actual  results  of 
work  done  under  the  conditions  now  so  largely  ob- 
taining. In  the  writer's  practice  alone,  cases  are 
continually  being  brought  to  notice,  of  plants  funda- 
mentally wrong  in  one  or  more  important  character- 
istics. Sometimes  the  penstock  is  too  small,  some- 
times uneconomically  large,  or  the  waterwheel  is 
poorly  designed  and  installed,  or  the  transmission  gear 
all  at  sixes  and  sevens — and  all  for  lack  of  the  simplest 
application  of  true  engineering  principles. 

Sometimes  the  error  is  still  more  fundamental  as 
in  the  case  of  a  plant  recently  examined  on  the  main- 
land of  British  Columbia.  In  this  case,  as  far  as  could 
be  ascertained,  the  general  design,  though  crude 
was  not  bad.  The  plant,  however,  was  silent  and  the 
owner  a  most  despondent  figure  sitting  on  a  nail-keg 
wondering  what  to  do  next.  There  was  no  water.  On 
someone's  advice,  the  location  had  been  chosen  on  a 
mountain  creek  with  intermittent  flow  and  practically 
without  watershed.  Plenty  of  water  as  long  as  the 
snow  still  hung  on  the  mountain  side,  but  at  the  first 
touch  of  dry  weather,  the  creek,  too,  was  dry,  abso- 
lutely so. 

It  must  be  said,  however,  that  to  a  certain  extent 
all  this  is  undoubtedly  accepted  and  recognized  by 
business  executives.  They  frankly  admit  the  inef- 
ficient development,  and  contend  that  they  can  better 
afford  this  inefficiency  than  they  can  the  cost  of  engi- 
neering service  and  the  type  of  construction  they  ex- 
pect technical  men  will  inevitably  force  upon  them. 
This  condition  is  largely  the  fault  of  the  engineer, 
who  is  apt  to  have  the  vices  of  his  virtues.  With  the 
modern  tendency  to  extreme  specialization,  there  is  a 
temptation  to  induce  heavy  engineering  costs,  requir- 
ing a  civil  engineer  for  this,  a  mechanical  engineer  for 
the  other,  and  so  on,  each  in  his  specialty  wanting  the 
very  best  and  forgetting  the  interests  and.  desires  of 
the  man  who  is  responsible  for  a  profit  on  the  whole 
outlay — in  a  word,  looking  at  only  one  facet  of  a  many- 
sided  question  and  failing  in  an  intelligent  grasp  of 
the  whole. 

True  engineering  insight  will  not  fail  to  require  a 
profit  on  any  work  undertaken — which  opens  up  a 
large  question  which  must  not  be  followed'  further 
here.  The  great  thing  is  to  get  a  real  all-round  grasp 
of  what  constitutes  the  best  for  any  problem,  and  the 
best  is  rarely  the  most  expensive.  If  the  profession 
once  gets  a  reputation  for  this  sort  of  grasp  of  a  situ- 
ation among  those  who  have  charge  of  the  spending 
of  money  there  will  be  no  lack  of  response  on  their 
part. 

Small  Plants  Require  Same  Ingenuity  as  Large  Ones 
Almost  to  commence  with,  it  was  said  that  the 
same  opportunities  for  engineering  skill  and  judg- 
ment occur  in  the  small  waterpower  developments  as 
in  those  of  the  largest  size,  and  this  is  here  repeated 
without  any  qualification  whatever.    From  this  stand- 


point, they  are  only  small  in  one  sense,  and  that  is 
the  factor  of  dollars  and  cents — from  this  point  of  view 
a  minor  consideration. 

The  same  hydraulic  laws  apply,  the  same  careful 
design  is  required,  in  spite  of  the  common  idea  to  the 
contrary,  and  the  same  materials  enter  into  the  vari- 
ous structures.  The  parts  of  the  plant  are  the  same 
also,  sometimes,  of  course,  with  the  absence  of  certain 
refinements  on  account  of  financial  limitations.  But 
even  in  such  cases,  the  opportunity  for  good  and  work- 
manlike engineering  practice  is  as  great,  in  devising 
means  to  accomplish  the  required  ends  within  the  im- 
posed limitation  both  of  first  cost  and  operating  staff. 
For  one  of  the  outstanding  requirements  of  the  small 
power  plant  is  that  it  shall  function  satisfactorily,  day 
in  and  day  out,  with  the  absolute  minimum  of 
attention. 

The  Dam  for  a  Small  Development 

Starting  at  the  head  works,  the  first  consideration 
is  usually  the  dam.  Questions  of  storage  usually 
do  not  arise  in  connection  with  these  developments, 
although  the  writer  recently  had  to  do  with  one  in 
which  the  value  of  the  whole  turned  upon  the  careful 
storage  of  the  water  from  a  very  small  watershed. 
But,  speaking  generally,  the  work  starts  with  the 
selection  of  a  site  for  a  dam  which  permits  the  forma- 
tion of  a  still-water  pool  of  reasonable  size,  and  offers 
a  good  foundation  and  anchorage  for  the  structure. 
The  choice  of  materials  is  usually  limited  by  difficul- 
ties of  transportation,  also  by  the  character  of  the 
streams  which  arc  nearly  always  very  swift  mountain 
creeks. 

Under  these  circumstances  a  timber  dam  is  usually 
adopted,  several  forms  of  which  are  available.  The 
simplest  is  the  box-crib  rock-filled  dam,  consisting 
simply  of  a  series  of  crib  cells — a  single  row  for  a  dam 
up  to  about  6  or  8  feet  high  and  two  or  more  row 
the  height  increases.  These  cells  are  filled  with  earth 
and  rock  obtained  nearby,  and  are  made  watertight 
by  calking  the  points  of  the  upstream  face.  The  dam 
structure  is  usually  sunk  two  or  more  feet  into  the 
bed  of  the  stream  and  the  joint  there  made  as  tight  as 
possible  by  back  filling  against  the  completed  struc- 
ture with  finely  graded  material.  Where  the  stream- 
bed  is  composed  of  very  porous  gravel  it  would  be 
necessary  to  go  much  deeper  into  it.  and  very  much 
extend  the  slope  of  fine  material  on  the  upstream  side. 

Another  form  of  timber  dam  sometimes  used, 
which  first  came  under  the  writer's  observation  in  the 
Rocky  Mountains,  is  what  is  called  a  log-wall  dam. 
which  consists  of  a  wall  of  single  hewn  logs  built  up 
one  over  the  other  with  the  joints  caulked,  drifted  to- 
gether, and  braced  from  the  centre  to  log  hold-fasts 
on  the  banks  down-stream.  Where  the  length  is  too 
great  for  such  bracing  the  dam  is  supported  by  a  bank 
of  earth  down-stream,  and  a  wide  shallow  flume  at 
one  end  acts  as  a  spillway  and  protects  the  bank  from 
erosion. 

A  third  type  which  is  very  useful  where  torrential 
streams  are  to  be  controlled  is  the  stop-log  dam.  In 
this  a  concrete  base  is  built  down  to  bed  rock,  or  at 
any  rate  well  into  hard-pan.  with  piers  rising  at  inter- 
vals of  10  feet  or  so  from  a  sill  to  the  full  height  of  the 
dam.  The  piers  are  constructed  of  concrete,  and  the 
remaining  spaces  are  filled  after  the  piers  are  com- 
pleted with  squared  logs,  usually  12  in.  x  12  in.  in 
section.  These  dams  are  adaptable  to  almost  any  re- 
quirements where  the  height  is  moderate  and  range 
from  the  very  simplest,  where  the  logs  once  installed 
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are  stationary,  to  dams  with  elaborate  gear  for  raising 
and  lowering  the  logs  as  required  to  control  the  river. 

Demand  for  a   Self-cleaning   Screen 
The  intake  is  usually  a  part  of  the  structure  of  tin- 

dam    and    contains    a    gate    and    screens    as    essentials. 

On  these  developments  the  screens  usually  give  more 
trouble  than  any  other  single  appliance  owing  to  the 
immense  quantities  of  dead  leaves  and  pine  needle- 
carried  in  the  water  at  certain  season-  of  the  year. 
The  writer  has  had  large  cylindrical  screens  SO  com- 
pletely covered  in  this  way  as  to  create  a  vacuum  in 
the  pipe-line  and  crush  the  screen  like  an  eggshell.  At 
times  when  the  water  is  carrying  these  quantities  of 
matte/,  about  the  only  cure  is  constant  cleaning,  which 
means  a  man  on  watch  almost  continually  during  high 
water.  An  excellent  opening  exists  here  for  the  pro- 
duction of  a  simple  and  comparatively  inexpensive 
self-cleaning  screen. 

The  forebay  may  take  orte  of  several  forms  but  is 
frequently  simply  a  large  tank  or  pressure  box  built 
of  planks.  This  will  contain  a  second  screen  and  gate 
and  is.  of  course,  the  real  head  of  tin-  penstock.  De- 
pending on  the  nature  of  the  ground  it  may  hi-  quite 
near  the  dam  or  even  form  part  of  its  general  Struc 
ture,  but  where  a  length  of  Hume  or  pipe  is  required 
to  run  practically  level  for  some  distance  to  clear  a 
canyon,  it  will,  of  course,  be  located  at  the  end  of  this 
level  section  to  avoid  breaking  the  hydraulic  gradient. 
From  this  point  the  penstock  proper  begins  gener- 
ally at  this  time  and  in  this  province,  of  wood  stave 
pipe. 

Advantages  of  Wood  Stave  Pipe 

Wood  stave  pipe  has  not  only  the  advantage  of 

cheapness,  although  the  price  of  it  compares  SO  very 
favorably  with  other  materials  as  to  ensure  its  fre- 
quent adoption  had  it  little  else  in  its  favor,  but  it  has 
in  addition,  where  properly  laid  and  cared  for,  a  fairly 
long  life — under  good  conditions  as  much  as  20  years 
— and  it  has  the  further  advantage  of  a  lower  friction 
loss  than  riveted  steel  or  cast  iron  pipe,  "n"  in  Kut- 
ter's  formula  being  safely  taken  as  .009  for  it.  On  the 
same  line,  a  still  further  advantage  is  that  the  friction 
does  not  increase  with  age,  the  gradual  growth  of  a 
thin  coat  of  vegetable  slime  on  the  wood  apparently 
acting  as  a  lubricant  instead  of  retarding  the  How.  It 
can  be  practically  used  to  heads  of  about  450  feet. 
static. 

The  remaining  parts  of  the  plant  considered  purely 

as  a  water-power,  consist  of  the  water-motor  itself, 
with  its  attachments  and  accessories,  and  the  tail-race. 
The  latter  as  a  rule  has  few  points  of  special  interest, 
but  a  good  deal  of  interest  centers  round  the  various 
types  of  waterwheel   used. 

Everyone  knows  the  two  great  family  groups  into 
which  waterwheels  are  divided  the  turbine  or  reac- 
tion wheel,  ill  which  the  entire  wheel  is  submerged 
and  acted  upon  throughout  its  circumference  by  the 
flowing  water,  and  the  impulse  wheel,  frequently  call- 
ed the  Pelton  wheel  after  one  ^i  the  most  prominent 
of  its  inventors  and  manufacturers.  The  types,  how- 
ever, overlap  each  other  somewhat  in  their  various 
developments  and  it  is  sometimes  a  question  whether 
a  particular  wheel  should  be  classed  as  a  turbine  or 
as  a  watervv  heel,  to  use  the  common  designations.     The 

fields  of  usefulness  of  the  two  general  types  also  over- 
lap to  some  extent.  Speaking  of  the  small  plant,  the 
turbine  may  be  said  to  be  useful  for  heads  of  from  5 
feet  to  100  feet,  while  the  impulse  wheel  may  be  em- 
ployed, although  not  very  efficiently,  on  heads  as  low 


a-  20  or  25  feet.      The  free  jet  of  the  impulse  wheel  is. 

however,  most  efficiently  applied  under  heads  of  100 
feet  or  over  and  has  been  used  under  as  much  a-  2000 

feet   head. 

Fakirs  in  the  Waterwheel  Business 

The   type  of   men   engaged   in   the   manufacture 
waterwheels    i-.    to    say    the    least,    surprising.      One 
would  think   that   trained  engineer  would   long 
have   realized   an   opportunity    here    of   building   up   a 
business  and   reputation    in    British   America  compar- 
able  with  that  of  the    I'cltoii   Company   in  the  St; 
Usually    the    position    taken    by    most    local    manufac- 
turer- is  one  of  great  superiority.    They  have  nearly 
always  discovered   some   law    of  hydraulic   power  that 
is  hidden  from  the  unfortunate  trained  engineer.    Al- 
ways they   promise   very  much  higher  efficiency  than 
any  of  the  standard  makers  or  engineers  consider  pqs- 
sible.     Some  of  them  frankly  advertise  their  product 
a-  "the  100  per  cent,  efficiency  wheel,"  with  the  idea 
of  thus  appealing,  over  the  heads  of  those  who  pro 
to  know,  to  the  waterwheel  buying  public. 

.    It  is  rather  amusing,  though,  to  find  well  thumbed 
copies  of  the  Pelton  Company's  catalogue  in  the  offices 

of  these  gentlemen,  and  discover  that  .all  their  infor- 
mation is  obtained  from  these  published  tables.  Of 
course  if  the  power  given  appears  too  low  in  their 
judgment,  they  have  no  hesitation  in  adding  a  little 
"out  of  their  heads."  so  to  speak,  and  they  can  usually 
"save  money"  by  recommending  pipe  sizes  consider- 
ably smaller  than  those  recommended  in  their  refer- 
ence book,  this  because  their  waterwheel  is  so  "un- 
usually efficient,"  of  course!  Unfortunately  for  them. 
however,  the  I'cltoii  catalogue  remains  very  vague 
on  the  subjects  of  nozzles  and  stream  diameter-,  which 
forms  a  serious  Btumbling  block  in  the  way  of  the 
hopeful  would-be  scienti 

Has  the  Day  of  Originality  Passed? 

Anions;  us  as  engineers  there  i-  a  tendency  to  ■ 
pect  a  great  deal  to  be  done  for  US  that  our  fathers  in 
tin-  profession  had  to  do  for  themselves.  We  expect. 
when  we  go  on  a  new  work  to  have  little  to  do  be- 
yond surveys,  genera)  design  of  the  plant  and  super- 
vision of  construction.  We  write  to  one  firm  for  de- 
tailed plans  of  waterwheel  equipment,  to  another  for 
switch  board  layout;  another  will  furnish  us  with 
generating  equipment,  even  giving  recommendations 
as  to  type  an<l  supplying  foundation  plans.  *  >f  course, 
a  certain  amount  of  standardization  i-  good  and  re- 
duces cost.-,  but  it  undoubtedly  doe-  not  develop  such 
an  all-round  and  capable  type  of  engineer  as  was  in 
the  field  a  hundred  years  ago,  I  >ur  works  an 
course,  larger  in  size— what  we  are  here  calling  small 
plants  would  have  been  immense  to  men  who  habitu- 
ally built  plants  of  from  5  to  12  horsepower,  and 
efficiently  utilized  heads  of  water  of  from  2  to  20  feet. 

Hut  it  is  a  mistake  to  imagine  that  the  day  of  orig- 
inal work  is  gone,  particularly  in  the  West  win  • 
much  development  remains  to  be  done.  A-  a  case  in 
point  work  can  be  instanced  upon  which  the  writer's 
linn  was  recently  engaged,  requiring  the  installation 
of  a  waterwheel.  The  first  intention  was  to  install  a 
75  horsepower  wheel  of  24  in.  diameter  and  prices 
were  obtained  on  a  Pelton  wheel  of  good  quality,  sup- 
plied with  needle  valve,  pedestal  hearings  and  fly- 
wheel. The  cost,  including  duty  and  exchange, 
amounted  to  about  $3,900.00,  the  price  in  the  States 
being  about  $2.200.(X).  Later  it  was  decided  t<>  u 
larger  wheel  of  30  in.  diameter,  of  120  h.p.  and  me- 
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chanically  suitable  for  a  500  h.p.  development,  with 
shaft,  bearings,  fly-wheel,  etc.,  all  proportionately 
heavier.  This  wheel  is  being  built  in  Vancouver  to 
original  designs.  It  is  being  provided  with  pedestal 
bearings,  needle  valve  and  deflecting  gear,  and  is  being 
built  in  a  thoroughly  substantial  and  first-class  man- 
ner at  a  cost  complete  of  about  $1,800,  thus  giving  50 
per  cent,  more  power  for  an  expenditure  less  than  half 
the  cost  of  importing  the  smaller  wheel,  or  between 
$300  and  $400  better  in  price,  even  making  no  allow- 


ance  for  duty  and   the   difference   in    the   rate  of  ex- 
change. 

There  are  plenty  of  gi » id  -hops  in  the  West  ready 
and  anxious  to  turn  out  almost  anything  required  in 
engineering  lines  and  the  instance  just  quoted  will  to 
some  extent  explode  the  fallacy  that  we  cannot  meet 
American  competition.  We  can,  if  we  will,  but  it 
means  that  we  engineers  who  have  the  matter  in  our 
hands  must  get  to  our  drawing  tables  and  do  more 
producing  ourselves  and  expect  less  done  for  us. 


Motor  Trucks  Give  Cheapest 
Haulage  on  Road  Construction 

Experience  of  Brant  County,  Ont.,  Proves  That  Money  is  Saved 

by  Installing  Mechanical  Equipment  for  Handling 

and  Transporting  Stone  and  Gravel 


By  A.  M.  JACKSON 
Engineer  of  Brant  County,  Ont. 
Paper   read   before    Conference   of   County    Road    Superinte&dctita   and    Enginei 


ON  ordinary  county  systems  where  each  season 
some  gravel,  some  macadam,  and  some  hard 
surfaced  roads  are  constructed,  while  others 
of  each  type  are  maintained,  the  amount  paid 
in  wages  bulks  much  larger  than  all  other  items  of 
cost.  This  would  probably  average  from  75  per  cent, 
to  80  per  cent,  of  the  total  expenditure  for  both  con- 
struction and  maintenance,  and  the  greater  propor- 
tion of  this  would  be  for  team  time.  This  item  of 
teaming  then,  would  be  the  most  obvious  one  to  look 
into  in  an  endeavor  to  effect  economies. 

Motor  Truck  Haulage  is  Cheaper 

1  believe  the  motor  truck  has  now  demonstrated 
that  it  is  cheaper,  quicker,  and  capable  of  far  longer 
hauls  than  the  team.  As  a  basis  of  comparison,  take 
a  2-mile  haul  by  truck  and  by  team.  A  3-ton  truck 
at  27  cents  per  ton-mile  should  average  15  trips  per 
day  of  10  hours  and  carrying  3  tons  each  trip,  the 
cost  of  haulage  would  be  15  trips  x  3  tons  x  2  miles 
x  27c.  or  $24.30  for  45  tons,  i.e.,  54c.  per  ton  delivered. 
An  ordinary  team  hauling  \y2  yards,  say  2  tons,  should 
average  5  trips  per  day  of  10  hours,  i.e.,  it  should  haul 
10  tons.  Assuming  the  team  hire  as  $8.00  per  day, 
the  cost  would  be  80  cents  per  ton  delivered.  The 
saving  by  truck  haul  is  thus  26  cents  per  ton. 

Take  the  same  vehicle  operating  on  a  5-mile  haul. 
The  truck  should  make  6  trips  per  day  of  10  hours. 
The  cost  would  be  6  trips  x  3  tons  x  5  miles  x  27c, 
or  $24.30  for  18  tons  or  $1.35  per  ton  delivered.  The 
team  will  average  on  the  same  haul  2  trips  per  day 
and  will  cost  $8.00  for  4  tons,  or  $2.00  per  ton  deliv- 
ered. The  saving  by  truck  haul  in  this  case  is  65c. 
per  ton. 

For  the  purpose  of  the  above  comparison,  I  have 
taken  truck  hauling  at  the  rate  of  27  cents  per  ton- 
mile,  which  price  was  obtained  in  the  season  of  1920. 
and  $8.00  per  day  as  the  cost  of  teams,  and  60  and  20 
miles  per  day  as  fair  averages  for  the  two  types  of 
vehicles,  respectively.     It  will  thus  be  seen  that  con- 


siderable  economy     can     be     effected   by   the   use  of 

trucks  on  comparatively  short  hauls  and  that  this 
economy  is  still  more  marked  as  the  length  of  haul 
increases.  It  is  also  obvious  that  a  point  will  be 
reached  in.  the  length  of  haul  at  which,  while  the 
truck  will  still  be  economical,  team  haul  will  become 
prohibitive,  and  that  beyond  this  point  only  truck 
haulage  can  be  considered. 

Mechanical  Loading  is  Presupposed 
At  this  point,  it  would  only  be  fair  to  the  team  to 
say  that  the  above  results  cannot  be  obtained  with 
a  truck  unless  it  is  quickly  loaded  by  some  mechanical 
means,  while  the  teamster  can  load  his  wagon  with  a 
shovel  and  still  not  lessen  the  above  output.  My  own 
experience,  however,  has  been  that  there  are  seldom 
more  teams  available  in  any  section  than  can  handle 
the  grading  where  ordinary  construction  is  in  pro- 
cess, and  so  no  hardship  is  placed  on  the  team  own- 
ers when  they  can  be  kept  busy  on  grading,  while  it 
is  a  considerable  relief  to  have  all  material  hauling 
done  by  trucks. 

In  connection  with  truck  hauling,  the  question 
arises  as  to  whether  it  is  more  economical  to  own  or 
to  hire  trucks  for  delivery  of  materials,  and  it  is 
necessary  to  point  out  that  trucks  cannot  be  hired 
on  a  ton-mile  basis,  nor  if  owned  by  a  county  can 
they  be  economically  operated,  unless  equipment  is 
available  for  loading  them  rapidly.  During  1920 
the  opportunity  presented  itself  of  comparing  the 
results  obtained  by  hauling  by  contract,  and  by  oper- 
ating county-owned  trucks.  The  contract  price  was 
27  cents  per  ton-mile,  though  I  believe  30  cents  was 
a  more  general  figure  throughout  the  province  on 
road  construction. 

The  method  of  arriving  at  truck  operating  costs 
is  a  little  complicated  and  results  might  differ  con- 
siderably if  figured  by  different  persons,  even  though 
they  were  to  commence  with  the  same  data.  For  this 
reason,  I  have  set  down  the  figures  here,  so  that  my 
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readers  might  lie  in  a  position  to  judge  for  themselves 
whether  these  favored  unduly  the  equipment  or  not. 

Cost  of  Haulage 

The  costs  are  divided  into  two  main  heads:  "fixed 
i  harges"  and  "variable  charges."  Under  the  head  of 
"fixed  charges"  are  included  interest  on  investment 
less  the  cost  of  tires,  annual  depreciation,  insurance, 
Jicense,  and  yearly  overhaul.  The  "variable  charges" 
cover  gasoline,  oil,  grease,  tires,  and  drivers'  wages. 

In  the  following  example,  the  truck  was  a  three-ton 
truck  and  it  was  operated  with  a  trailer,  the  com- 
bined pay  load  being  9  tons.  The  figures  given  be 
low  are  taken  from  the  actual  returns  to  the  High- 
ways J  )epartment  for  the  cost  of  equipment  and  re- 
pairs, and  from  the  two  weekly  reports,  accompanied 


The  variable  charges  were : 

Gasoline    

oil  and  grease     

Tires   for  truck,   5,000   miles,  cost  $252.00 

Tires  on  trailer  figured  at  4   times   the  life  of 

truck   tires  of  same  cost    

Driver    

Variable  charges  pet  day   


t.s: 
S.M 

19.83 


Total    cost   per   day    $ 

Average  ton  miles  per  day  over  entire  season  188 

Cost    per   ton   mile 35.47/188  =  18.8c,  say 

The  net  result  then  is  an  operating  cost  of  nine- 
teen cents  per  ton-mile. 

'I'he  ton  mileage  attained  in  a  full  season's  work 
might  reasonably  be  taken  at  40,000,  BO  that  it  will 
be  Been  that  the  saving  in  dollars  and  cents  is  rep- 
resented  by  40,(XJ0   times   the   difference   between   the 


The  county  of   Brant,   One.    makes  extensive   use  of  mechanical   plant  for   handling  and   transporting  road  building  materials  at  a  big  saving  in   time 
and   money.      The   illustrations   show   some   of   the  loading   bins  and  motor  equipment.     The  picture  in  the  lower  right  hand  corner  illustrates 

a   stock   pile   in   readiness   for   this   year's   concrete   work. 


by   vouchers,   of 
consumption  : 

body 


the  drivers,   for  gas,   oil   and  grease 


Truck    and 
Trailer    . . 


Total    investment    

Average  amount  of  interest  per  annum  at  7% 
for    .">    years    figuring    on    80%    depreciation 

each    year,    on    truck    without    tires    

Vverage  amount  of  interest  per  annum  at  7'. 
for  ,s  years  figuring  on  12 '.■'";  depreciation 
each    year,    on    trailer    without    tires    

Depreciation,  80 '  .  ol  18,110.96  less  $252.  (being 
is!     of    tires)    = 

Depreciation,    i 2',%    of    (8,610.00    less    I 

(being    cost    of    tires)    =;    

License     

Annual    overhaul     


["otal  of  fixed  charges 

No.   Of  da\  s   operated    

Fixed    charges   per   day    . . 


$  8,110.95 
2,610.00 

$10,720.95 

$   330.08 

100.5T 

1,871.79 

320.2.-. 

LOO 

801.11 

-.30.80 

160 

$   15.82 

contract  rate  and  the  above  figure,  or  in  round  figures. 
$3,200.00. 

Cost  of  Handling  Gravel 
With  regard  to  the  mechanical  handling  of  gravel 
in  pits  when  a  crusher  is  used.  1  woud  say  that  for  an 
output  of  100  tons  per  day.  the  following  figures  could 
be  taken :  One  acre  of  gravel  with  a  10  ft.  face  would 
produce  approximately  20,000  tons.  If  such  an  acre 
IS  taken  as  costing  $500,  this  would  represent  2  j  cents 
per  ton.      The  daily  cost  of  operation  would  be: 

Coal  oil  tractor,  and  operator  $11.00  per  day 

I  teams  with  slip  scrapers 16.00  per  day 

I  men   filling  and  emptying   S.00  per  day 

Fuel,  83.80,  oil  and  .crease.  $1.20 5.00  per  day- 
Total   840.00  per  day 

or  on  a  100  ton  basis  per  day,  40  cents  per  ton,  making 
the  total  cost  of  gravel  421..  cents  per  ton. 

In  one  pit.  a  bonus  of  40  cents  per  ton  was  paid 
00  all  over  100  tons  produced  per  day,  and  some  two- 
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weekly  periods  averaged  as  high  as  120  tons  per  day.  all  our  supply  of  stone  in  such  cars  and  below  is  an 

VI  en  the  I  uck    u-er?on  short  hauls,  this  output  kept  exact  statement  of  the  cost  ol  unloading  the  Stone  at 

wnentnc  trucks  ^  un]oader      Last  vear   tll(.  cosJ  was  ai„„u  4  cents 

TfoS  that  the  above  was  the  limit  of  the  9  in.  per  ton;  this  year,  7  cents.     The  difference  is  due  to 

x  16  i       aw  crusher  used  with  the  l/4  in.  jaw  opening  the  fact  that  tins  year  the  unloader  was  Utr  her  from 

and  Sat  when    the    material    was    sticky    after    rain,  the   work  on  the  road.  SO  that  less  of  the  operato,  S 

Unction  dropped  as  much  as  50%.     The  methods  time  could  he  used  for  purposes  other  than  unloading 

used  in   -ravel   pits   and   in  handling  crushed   stone  There  were  also  slight  increases  in  the  cost  ol    fuel 

from  car*,  are  shown  in  the  illustrations.     They  in-  and  wages 

dicate  the  importance  of  rapidy  loading  the  trucks,  The  following  is  the  operating  data: 

encate   me   niipu.i           _.„■•»    /<      ™ntPHal   from  the  *«?8  tons  of  stone  unloaded;  65  gallons  of  coal  oil  burned; 

and  the  difficulties  of  getting  the  material  trom  tne  ^  ^  lubricating  oil  used; 

face  into  the  jaws  of  a  crusher  economically.     Uener-  No  of  days  oporator  worked  81 

ally  speakin"-  two  methods  of  getting  the  gravel  from  \\ages.  si  .lays  x  *4.:.n    :    5,633  tons=    6.4  cents  for  wages 

the  face   into  the  crusher  were  used.     In   the   larger  65  gallons  x  30c.  -  5,683  tons  =    0.4  cents  for  fuel 

pit  with  a  face  of  28  feet,  running  probably  30%  stone  W>  gallons  x  $1,46   -:-   5,633  ton.  =_M  cents  for  o„ 

that    would  be  broken   by  a    V/a    in.  jaw   opening,   a  70  centg 
standard    18   ft.    conveyor   to    the    crusher   was   used.  -phis   unloader   never    worked    to    full    capacity   on 
The  conveyor  discharged  on  a  plate  with  \x/2  in.  holes  account  of  limited  means  of  delivery  for  the  stone  and 
in  it,  set  a't  about  30%  slope.     In  dry  weather,  good  ijniju.<l    funds    SO    that    had    the    operator's    time    been 
separation  was  obtained  here  as  the  material  passed  ruuv  occupied  unloading,  more  tons  would  have  been 
over  the  plate,  large  sizes  to  the  crusher,  fines  to  the  handled  for  the  same  amount  of  wage-, 
elevator.     A  grizzly   set  almost   level   and  jigged   by 
a  cam  motion  would  give  much  better  results,  how- 
ever in  all  weathers  Foreign    Firms    Establish     in 

The  elevator  used  was  30  feet,  filling  into  a  M  ton  ■-   v*»  w   b 

bin  with  centre  discharge  through  four  12  in.  x  12  in.  FoTOntO 

openings  in  the  bottom.     The  bottom  discharge  gives. 

I  consider,  better     results     than     the  side  discharge  The  Field  of  Activities  Covered  by  the  De- 
as  the  load  is  deposited  in  the  centre  of  the  truck  partment  of  Industries  of  Toronto— Help- 
and  needs  no  spreading,  although   the  bin  must  be  fu,  Assistance  to  Industrial  Prospects 
of  sufficient  height  to  allow  trucks  to  pass  clear  un-  By  £    L    COUSINS 
derneath,  necessitating  a  longer  elevator.     When  an  industrial  Commissioner.  Toronto 
elevator  is  used  for  depositing  crusher  run  gravel  in  r_^]|1,    fieW   of   .u.livitil.,   covered   by    the    Depart- 
a  bin.  the  material  forms  itself  into  a  cone  and  the  ]m,m  q£  tndustries  of  Toronto  include:     Locat- 
coarser  particles  roll  down   to  the  bottom  leaving  a  J_      .       suurct,  (f           .     f(ir  faw  n)atcria]s  nsed  bv 
central  cone  of     fines.     In     drawing     from     the  bin.  manufacturers  already  established  here, 
whether   of   the   bottom   or   side    discharge   type,   the  finding  means  of  using  or  disposing  of  waste  or 
loads   vary   somewhat,   some  being  composed  largely  1)V          lucN  produced   bv  certain   manufacturing  pro- 
of fines,  some  largely  of  coarser  materials.     L   found  CgSgeg 

that  the  use  of  a  grader  to  spread  the  crushed  pro-  Furnishing    information    regarding    probable  mar- 
duct  on  the  road  partially  overcame  this  defect,  but  k(^  ^  ](].l)(jUl.ts 

I  feel  that  an  entirely  satisfactory  solution  of  the  prob-  Suggesting  ways  and  means,  ami  providing  intro- 

lem  is  yet  to  be  found.  ductions,  so  that  growing  and  profitable  manufactur- 

These  conditions  apply  only  in  the  case  of  crusher  ;ng  businesses  might  be  enabled   to  obtain  capital  to 

run  gravel.     Pits  which  will  give  results  warranting  establish  and  carry  on  business 

the  segregation  of  the  material  into  sizes  and  the  con-  Assisting    new    concerns    in    purchasing    property 

struction  of  a  road  in  a  similar  manner  to  a  macadam  ffom  th(.  d       ;m(1  an-((,.(li       ]u.,     tl)  havc.  ccrtain  dty 

road  arc,  I  believe,  few  and  far  between,  though  there  fa    w  w.  anu;n(lcd    tlim.)iv  pTev^ting  the  loss  of  such 

must  be  many  pits    throughout     the     province  which  industry 

would  give  good  results  crusher  run   or  with   a   pro-  _,    '  '           ,                           .                 ,                      , 

portion  of  sand  extracted.  rhrough  the  medium  of  our  real  estate  and  prop 

The  other  method  used  was  to  sink  the  crusher  crt-v  "sfciigs.  enabling  manufacturers  who  are  cramped 

and  build  a  platform  over  it,  with  a  pocket  about  2  for  sPacc  to  make  advantageous  changes, 

ft.    square    above    the   jaws.     With    this    method,    all  Acting  as  a  bureau  of  general  industrial  informa- 

material,  fine  as  well  as  coarse,  will  pass  through  the  tion  for  banks,  citizens  and  universities, 

crusher — a  distinct  disadvantage.     I  found,  however,  Preparing  articles,  descriptive  of  Toronto's  indus- 

that  2  teams  could  with  scrapers  keep  a  pile  3  feet  trial  advantages,  for  publication  in   British  and  Am- 

high  above  the  crusher  jaws  and  that  a  9  in.  x  16  in.  erican  papers  and  magazines. 

crusher  \%.  in.  jaw  opening  would  produce  about  80  The  entertainment  of  prominent  out-of-town  visit- 
tons  per  day  of  10  hours.  orS;  showing  them  the  city  and  conducting  them  over 
Unloading  Railway  Cars  tne  various  portions  of  the  harbor  development  work. 
One  word  further  with  regard  to  the  mechanical  Conducting   industrial    prospects    to   the   available 
handling  of  material  from  railway  cars.     I  am  of  the  properties. 

opinion  that  no  more  economical  way  of  handling  Collecting  statistical  information  relating  to  im- 
material has  yet  been  devised  than  by  gravitation  ports,  exports,  customs  duties,  freight  rates,  sources 
from  the  bottom  of  the  cars  into  an  elevator  which  of  raw  material,  quantities  available,  transportation, 
conveys  the  material  to  a  bin.  This  has  the  disad-  facilities,  laws  relating  to  companies'  incorporation 
vantage  of  being  limited  to  the  use  of  hopper  bottom  and  operations,  business  and  commercial  taxes  and 
cars.     Last  season,  we  had  no  difficulty  in  securing  the  furnishing  of  same  to  prospective  new  industries. 
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Practical  Conference  of  Ontario 
Road  Superintendents 

County  Officials,  Meeting  Under  Auspices  of  Ontario  Highways 

Department,  Exchange  Experiences  and   Discuss 

Their  Problems  and  Difficulties 


THE  Conference  on  Road  Construction  for  the 
(Ounty  Road  Superintendents  and  Engineers 
of  Ontario,  held  on  February  28,  March  1  and 
2,  at  the  Ontario  Veterinary  College,  Toronto, 
was  the  seventh  annual  meeting  of  this  kind  since  its 
institution  by  the  Ontario  Highways  Department 
and  was  the  most  successful  from  every  point  of  view, 
Nearly  100  county  officials  were  registered  and  the 
proceedings  of  the  convention  were  outstandingly  in- 
structive and  enlightening. 

This  annual  conference  was  inaugurated  by  the 
Ontario  Highways  Department  seven  years  ago  with 
tlie  object  of  bringing  the  road  officials  of  the  prov- 
ince together  to  discuss  their  work  and  problems. 
By  such  mutual  co-operation  it  was  felt  that  a  better 
class  of  highways  would  he  developed  throughout  the 
province  and  greater  interest  would  he  taken  by  the 
local  superintendents  in  their  task  of  building  up  an 
efficient  county  road  system. 

Mr.  W.  A.  McLean,  Deputy  Minister  of,  Highways 
of  Ontario,  who  opened  the  Conference,  emphasized 
tin-  value  that  such  a  gathering  had  in  building  up  a 
road  system  second  to  none  on  the  continent.  The 
province,  lu-  said,  had  gone  into  road  building  on  its 
own  account  and  had  formulated  an  admirable  system 
of  inter-urban  highways  that  would  be  an  immense 
credit  to  the  entire  province.  However,  the  county 
and  township  roads  were  still  at  the  basis  of  the  pro- 
vincial system  and  being  feeders  of  the  provincial 
highways  were  even  more  important  than  the  latter. 
The  county  superintendents  and  engineers  had  a  bit; 
responsibility,  declared  Mr.  McLean,  and  it  was  es- 
sential that  they  should  get  together  annually  at  the 
beginning  of  the  road  building  season  to  discuss  their 
\  ari'  ms  problems. 

Drainage  Related  to  Highways 
Inasmuch  as  drainage  plays  an  important  part 
in  highway  construction,  the  paper  on  "Drainage 
Laws  as  Related  to  Highways,"  by  W.  G.  McGeorge, 
county  engineer  of  Rent,  was  very  timely.  This  paper 
is  printed  elsewhere  in  this  issue.  Another  paper  of 
intense  interest  was  "Bridges  and  Culverts"  by  Arthur 
Sedgwick,  assistant  engineer,  Ontario  Highways  De- 
partment. In  this  paper,  which  is  re  printed  on  an- 
other page,  Mr.  Sedgwick  intimated  that  bridges  as 

constructed    nowadays    are    more    than    ample    for    the 

requirements  of  traffic  and  that  it  is  expensive  to  be 
considering  future  developments  too  much  and  plan- 
ning bridges  to  take  care  of  a  virtually  fictitious  traffic 
lion.  !•'.  C.  BiggS,  .Minister  of  Public  Works  and 
Highways,  who  addressed  the  conference  during  the 
first  day's  session  confined  his  remarks  largely   to  the 

development  of  the  provincial  system  in  Ontario.     He 

declared    that,    at    the    present    time,    it    would    be    im- 


possible to  further  the  present  programme,  but  he  em- 
phasized  that   the   scheme   as    now    laid   out    would    be 

carried  out  in  a  thorough  manner.     Mr.  Biggs  urged 

the  superintendents  to  institute  maintenance  work  as 
he  felt  that  only  by  concentrated  maintenance  work 
could  roads  be  made  most  effective. 

Seven  Millions  Spent  by  Counties  Last  Year 

The  minister  said  that  last  year  the  counties  spent 
$7,000,000  on  their  road-:  of  this  amount  the  govern- 
ment paid  back  $3,300,000.  During  the  past  eighteen 
years  the  counties  had  spent  SI 7,000,000  of  which 
So, 500,000  had  been  returned  by  the  province.  The 
fact  that  the  counties  in  one  single  year  were  spend- 
ing $7,000,000  of  their  own  free  will  as  against  $17.- 
000,000  in  eighteen  years  showed  the  favor  with  which 
good  roads  were  looked  upon,  was  Mr.  Biggs'  com- 
ment on  these  figures. 

Judging  by  the  interest  taken  in  the  paper  by 
Major  A.  M.  Jackson,  county  engineer  of  Brant,  most 
of  the  superintendents  and  engineers  in  <  intario  are 
alive  to  the  possibilities  of  the  motor  truck  and  mech- 
anical equipment  in  highway  work.  Major  Jacks 
paper,  which  was  entitled  "The  Transportation  and 
Mechanical  Handling  of  Materials"  is  printed  in  this 
issue.  In  the  discussion  that  took  place  following  the 
presentation  of  the  paper  a  number  of  superintendents 
including  Mr.  F.  A.  Seneeal.  of  Prescott  and  Russell 
counties,  and  Mr.  frank  I'ineo.  of  Elgin  county, 
affirmed  Major  Jackson's  opinion  of  the  efficiency  of 
truck  operation.  Mr.  Seneeal  bad  found  that  on  his 
basis  of  calculation,  transportation  of  material  by 
truck  had  cost  20  cents  a  yard  mile  as  against  30  cents 
by  team.  Mr.  Pineo  had  found  that  truck-  enabled 
remote  sections  of  his  county  to  be  reached  and  sup- 
plied with  gravel.  A  discussion  as  to  the  use  .if  trail- 
ers also  took  place.  Mr.  John  McCaJlum  of  l.ambton 
county  also  pointed  out  that  trucks  have  offset  poor 
rail  haulage  and  bad  labor  conditions. 

Standardized  Road  Accounts 
At  the  morning  session  on  March  1st.  Mr.  K.  \\ 
McKay.  County  Clerk  of  Elgin,  presented  an  exhaust- 
ive address  on  "Road  Accounting."  Mr.  McKay  is 
chairman  of  a  committee  appointed  to  formulate 
standard  forms  of  cost  accounting,  with  a  view  to  hav- 
ing superintendents  keep  their  records  on  the  same 
basis.  Mr.  McKay  outlined  the  fundamental  features 
of  any  satisfactory  road  accounting  system  as  "sim- 
plicity, ease  of  understanding  and  ease  of  application." 
Under  existing  arrangements  the  individuality 
county  treasurers  and  superintendents  produced  a 
variety  of  schemes  of  keeping  records  but.  in  his  opin- 
ion, much  benefit  would  result  from  their  standard- 
ization. The  forms  which  Mr.  McKay's  committee 
had    adopted    were    these:    travelling    expense    form; 
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order  form;  weekly  report  of  construction  foreman; 
weekly  report  of  maintenance  foreman ;  weekly  report 
of  gravel  pit  or  quarry  foreman;  weekly  report  of 
bridge  or  culvert  foreman;  pay  list;  general  expense 
sheet;  distribution  of  accounts  sheet;  construction  ac- 
count (for  each  road) ;  maintenance  account  (for  each 
road)-  special  grants  to  towns  and  villages;  daily  pit 
or  quarry  record;  record  of  operating  pit  or  quarry; 
motor  truck  operating  record;  truck  driver's  report; 
inventory  of  stock. 

In  discussing  these  forms  many  of  the  superin- 
tendents and  engineers  felt  that  they  were  too 
complicated  and  involved  too  much  effort  on  the  part 
of  the  road  official.  As  one  superintendent  remarked : 
"The  road  superintendent's  duty  is  to  build  roads,  not 
be  a  book  keeper."  However,  Mr.  McKay  emphas- 
ized the  value  which  a  proper  cost  keeping  system 
would  have,  and  advocated  a  proper  clerical  staff 
working  under  the  direction  of  the  road  superintend- 
ent, to  handle  the  forms. 

Not  Considered  Complicated 

Mr.  McLean,  Deputy  Minister  of  Highways,  was 
not  convinced  that  the  system  outlined  by  Mr.  Mc- 
Kay was  complicated.  He  stated  that  it  would  in- 
terfere with  the  existing  systems,  but  that  in  time 
proper  co-ordination  would  be  obtained.  In  answer 
to  the  protest  that  too  much  work  was  being  thrust 
on  the  superintendent,  he  made  it  clear  that  the  sup- 
erintendent should  be  in  charge  of  all  road  work, 
shoulder  responsibility  for  its  success,  and  have  all 
information  under  his  thumb. 

At  the  suggestion  of  Mr.  J.  R.  McNeillie,  county 
treasurer  of  Victoria,  and  a  member  of  the  committee, 
the  committee  was  not  discharged  so  that  the  critic- 
ism that  had  come  up  could  be  thoroughly  analyzed. 

Stone  and  Gravel  Roads 

At  the  afternoon  session  of  March  1st  a  short 
paper  by  Wm.  Watters,  county  road  superintendent 
of  Lanark,  on  the  "Maintenance  of  Stone  and  Gravel 
Roads"  brought  forth  much  discussion  as  to  the 
methods  of  handling  this  type  of  highway  which  is, 
of  course,  the  most  frequent  type  met  with.  Outlin- 
ing the  county  of  Lanark's  procedure,  Mr.  Watters 
said: 

"Owing  to  increasing  motor  traffic,  the  mainten- 
ance of  stone  and  gravel  roads  is  one  of  the  most  im- 
portant problems  with  which  road  engineers  and 
county  superintendents  have  to  deal.  The  plan  which 
we  have  adopted  in  the  county  of  Lanark  is  to  have 
one  overseer  or  foreman  in  charge  of  a  section,  com- 
prising from  four  to  six  miles  of  road,  and  in  ad- 
dition travelling  patrols,  each  consisting  of  two 
men  and  one  team,  with  necessary  equipment — grader 
plow  and  wagon.  This  plan  has  produced  good  results 
especially  when  the  patrol  gang  has  been  supplied 
with  an  abundance  of  road  material,  laid  down  at 
intervals  along  the  road.  It  is  of  little  avail  to  or- 
ganize patrol  gangs  and  expect  results,  if  we  do  not 
first  provide  material  for  their  use,  and  one  of  the  most 
important  matters  is  to  get  stocks  of  broken  stone  and 
gravel  piled  up  along  the  road. 

"As  soon  as  the  first  frost  has  gone  out  in  the 
spring,  start  your  graders  at  getting  off  the  shoulders 
first  turning  them  out  and  then  reversing.  Give  your 
road  a  sufficient  crown  to  throw  off  the  water  and  it 
will  stay  in  good  shape  during  most  of  the  season. 
The  county  of  Lanark  has  very  little  gravel  suitable 
for  road  building,  but  there  are  all  kinds  of  rock  from 


soft  limestones  to  hard  granites  and  extensive  use  is 

made  of  these   for  surfacing. 

Cost  of  Maintenance 

"We  have  spent  more  for  maintenance  in  1919  and 
1920  than  we  did  for  10  years  previously,  the  change 
showing  conclusively  how  important  maintenance  is 
in  our  opinion.  During  1920  we  re-surfaced  16  mdes 
of  road  with  broken  stone  on  old  macadam  and  4  miles 
with  gravel,  at  an  average  cost  for  the  stone  road  ol 
$2,416  per  mile  and  for  the  gravel  road,  $800  per  mile. 
It  is  my  opinion  that  on  our  leading  or  provincial 
county  roads,  we  must  change  our  method  of  construc- 
tion, SO  that  the  need  of  maintenance  will  be  deferred 
much  longer  than  it  is  at  the  present  time.  In  order 
to  do  so,  i  repeat,  in  the  words  of  a  leading  good  roads 
enthusiast,  'build  the  maintenance  into  your  roads.' 
This  means  get  Your  drainage  right,  your  grade  right 
and  your  foundation  right  and  you  will  find  that  the 
maintenance  of  such  a  road  is  much  more  economical 
than  that  of  a  road  hastily  and  poorly  constructed.  In 
Lanark,  we  have  been  following  this  method  and  it  is 
our  intention  to  extend  the  patrol  system  just  as  soon 
as  we  can  get  sufficient  crushed  stone  and  gravel  laid 
down  in  stock  piles  at  intervals  along  the  system. 
We  shall  also  supply  our  patrol  gangs  with  motor 
trucks  to   facilitate  repairs." 

In  the  discussion  which  followed  Mr.  Watters'  re- 
marks, Mr.  Frank  Pmeo  of  Elgin  county  contended 
that  maintenance  was  the  hardest  problem  that  the 
superintendent  was  up  against  and  that  each  county 
had  to  meet  its  own  conditions.  In  his  county  the 
patrol  system  was  in  vogue,  each  patrol  having  charge 
of  the  maintenance  of  a  small  section.  Ninety  drags 
had  been  purchased  with  which  to  carry  out  this  work. 

In  Welland  county  the  patrol  system  had  not- been 
a  success,  according  to  Mr.  W.  W.  Brookfield,  owing 
to  the  intense  motor  traffic  in  that  part  of  the  pro- 
vince. He  suggested  the  piling  up  of  stone  in  the  sum- 
mer and  filling  up  of  holes  and  ruts  in  the  fall  or  dur- 
ing the  wet  weather.  It  was  his  experience  that  the 
only  wav  to  make  repairs  was  to  use  a  roller  as  in 
new  construction.  He  expected  to  reduce  mainten- 
ance by  the  use  of  tar  penetration  surfaces. 

Beautification  of  Highways 

At  the  morning  session  on  March  2,  Mr.  H.  J. 
Moore,  forester  of  the  Department  of  Public  High- 
ways of  Ontario,  gave  an  extensive  address  on  tree 
planting  and  trimming.  He  outlined  a  plan  of  the 
Highways  Department  for  the  beautification  of  the 
provincial  highways  by  the  planting  of  trees  along 
the  roads,  the  maintenance  of  clean  ditches,  the  re- 
moval of  weeds,  etc.  Mr.  Moore  tried  to  show  how 
the  beautification  of  roads  created  inspiration  and 
tended  to  elevate  and  uplift  the  people  residing  along 
the  roads  and  those  using  them  for  travel.  He  had 
found  that  love  of  the  beautiful  had  been  fostered  as 
a  result  of  good  scenery  and  that  in  addition  property 
values  had  much  increased.  In  outlining  a  campaign 
for  the  beautification  of  the  highways,  Mr.  Moore  ad- 
vocated the  formation  of  local  organizations  creating 
a  competitive  spirit  among  the  different  municipali- 
ties. Mr.  Moore  gave  some  practical  information  re- 
garding the  planting  of  trees  along  the  highways, 
first  of  all  touching  on  the  importance  of  selecting 
trees  suited  for  the  locations  in  which  they  were  to  be 
placed.  He  also  pointed  out  the  proper  procedure  in 
selecting  and  taking  up  the  saplings,  replanting,  stak- 
ing and  pruning  them.     He  showed  that  it  was   not 


March  9,  1921 


THE    CONTRACT    RECORD 


239 


always  necessary  to  gel  nursery  stock  but  that  many 
woods  along  the  side  of  the  road  would  yield  excellent 
saplings  for  roadside  planting.  The  winter  protection 
of  newly-planted  saplings  was  the  big  problem,  and 

the  speaker  proved  the  fallacy  of  the  popular  belief 
that  manure  should  be.  placed  in  contact  with  newly- 
planted  trees. 

Following   Mr.   Moore's   remarks   there    was   some 
extended   discussion  of  bituminous  construction,   Mr. 


Allan  K.  Hay,  engineer  to  the  Ottawa  Suburban  Roads 
Commission,  outlining  his  experiences  with  this  type 
of  work.  Mr.  Peter  Robertson,  county  road  superin- 
tendent, Lincoln,  and  Mr.  W.  A.  McLean  also  pre- 
sented some  ideas  along  these  lin 

The  final  session  of  the  conference  was  merged 
with  the  meeting  of  the  Ontario  Good  Roads  Associ- 
ation, a  complete  report  of  which  appears  elsewhere 
in  this  issue. 


The  Why  of  Increased  Bridge 

Building  Costs 

Changes  in  Loading  Requirements  Have  Meant  More  Expensive  Structures 

—Often  Cheaper  to  Build  for  Present  Needs  and  Count  on  Replacing 

Should  Future  Traffic  Development  Demand 

By  ARTHUR  SEDGWICK 

Assistant  Engineer,   Ontario  Highways   Department 

Paper   read    -it    Conference    of    County    Koad    Superintendent!   and    Engineer!   of   Ontario. 


BRIDGE  building  costs  have  increased  enorm- 
ously during  the  last  decade.  The  records  of 
the  Ontario  Highways  Department  show  that 
the  average  cost  of  steel  bridges  has  risen  from 
$1.65  per  square  foot  in  1910,  to  $5.00  in  1920.  This 
astounding  rise  in  costs  provides  food  for  some 
thought.  Like  all  other  commodities  much  of  this  in- 
crease is  due  to  depreciated  currency  values,  but  there 
were  other  factors  at  work  which  cannot  escape  notice. 
Highway  bridges  erected  in  this  province  previous 
to  1908  were  built  to  carry  a  nominal  load  of  from  four 
to  six  tons.  In  those  days,  however,  money  was  com- 
paratively scarce,  and  a  low  first  cost  was  deemed 
the  first  essential,  so  far  at  least  as  the  superstructure 
was  concerned.  The  bridge  contractor  also  acted  as 
engineer,  and  the  lowest  tender  generally  secured  the 
contract.  The  longer  spans  were  of  the  loose  pin-con- 
nected ricketty  type,  and  the  general  result  was  the 
cheap  and  loosely  put  together  structures  familiar  to 
all  of  us.  Compared  with  the  wooden  structures  they 
replaced,  these  iron  bridges  were  wonderful  structures 
in  the  eyes  of  the  taxpayers,  who  thought  they  had 
something  that  would  last  forever. 

Changes  in  Loading 

These  old  types  served  their  purpose  for  a  longer 
or  shorter  period  of  time,  but  with  the  growth  and 
prosperity  of  the  country,  changes  in  practice  became 
necessary.  Rising  timber  costs  made  it  burdensome 
to  maintain  the  light  three-inch  wooden  floors  on 
these  structures,  and  it  rapidly  became  standard  prac- 
tice to  specify  concrete  floors  on  all  new  structures. 
This  seemed  an  important  advance  and  there  soon 
arose  a  demand  for  the  replacement  with  concrete  of 
the  wooden  floors  of  the  earlier  types.  Engineers' 
investigations  usually  showed  that  this  was  impos- 
sible. This  raised  dismay  in  the  mind  of  the  average 
municipal  representative,  who  naturally  was  sus- 
picious of  a  structure  too  weak  to  carry  a  permanent 
floor.     About  this  time,  too,  the  wind-blower  and  self- 


feeder  grain  separators  came  into  vogue,  requiring 
much  heavier  traction  engines  to  operate  them.  Fail- 
ures of  wooden  truss  bridges  under  these  loads  oc- 
curred quite  frequently.  A  little  later  the  road  roller 
made  its  appearance  on  the  country  roads.  The  earl- 
ier road  rollers  were  rated  at  sixteen  tons  dead  weight, 
whereas  the  modern  roller  does  not  exceed  ten  or 
twelve  tons. 

With  these  changes  in  loads  coming  so  rapidly,  it 
is  not  surprising  that  it  soon  became  standard  prac- 
tice to  provide  for  15-ton  concentrated  loads  on  con- 
crete floors.  These  sudden  and  drastic  changes  in 
practice  gave  rise  to  sharp  advances  in  demands  on 
(the  public  purse,  and  consequently  to  higher  tax  rates. 
It  is  not  surprising,  therefore,  to  find  municipal  coun- 
cils, while  demanding  the  best,  really  encouraging  the 
cheapest  in  their  efforts  to  keep  down  to  what  had 
hitherto  seemed  reasonable  prices. 

Pin-connected  Structures  Discarded 
About  this  time  highway  engineers  had  adopted 
railroad  engineering  practice,  which  had  recognized 
that  the  necessity  for  replacement  of  the  early  built 
pin-connected  structures  was  not  due  to  their  inability 
to  carry  loads  in  excess  of  those  for  which  they  were 
designed,  but  to  their  being  literally  shaken  to  pieces, 
owing  to  the  insufficiency  of  the  lateral  bracing  and 
general  looseness  and  weakness  of  all  details.  In  con- 
formity, therefore,  with  railroad  practice,  the  pin-con- 
nected type  was  discontinued  in  all  new  highway 
structures,  and  this,  together  with  the  proper  attention 
given  to  bracing  and  floor  connections,  has  resulted  in 
much  superior  and  more  durable  results. 

In  1911  new  up-to-date  specifications  were  intro- 
duced by  the  Ontario  Highways  Dept..  demanding  de- 
tails of  construction  equal  to  the  best  railroad  practice. 
At  the  same  time  legislation  was  introduced  requiring 
all  bridges  to  be  built  to  these  specifications.  This  has 
resulted  in  plans  for  several  hundred  bridges  being 
submitted  to  the  department  for  review  and  approval. 
The  earlier  plans  submitted  showed  that  while  the 
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main  members  were  generally  sufficient  for  the  in- 
creased loadings,  the  connection  details  and  painting, 
which  are  so  important,  were  often  trimmed  to  the  ut- 
most in  conformity  with  previous  practice.  The  ef- 
forts of  the  department  have  been  largely  successful 
in  discouraging  these  defects,  especially  with  the 
larger  bridge  companies,  but  as  only  a  fraction  of  the 
plans  for  new  work  come  before  us,  it  cannot  be  de- 
nied that  numerous  bridges  are  annually  erected,  the 
permanency  of  which  is  out  of  all  proportion  to  the 
price  paid,  which  is  usually  only  little  less  than  that 
tendered  by  the  more  reputable  companies  for  a  struc- 
ture conforming  in  all  respects  to  the'  "General  Plans 
and  Specifications." 

Two  Factors  Increasing  Costs 
We  have  two  separate  forces  at  work  which  have 
resulted  in  increased  costs  to  a  very  noticeable  de- 
gree. On  the  one  hand,  we  have  the  general  public 
profiting  by  past  experience,  demanding  provision  for 
theoretical  loads  which  tf)ey  believe  will  not  more 
than  take  care  of  every  day  loads  in  actual  existence 
on  the  roads,  and  on  the  other,  we  have  the  profes- 
sional engineer  accepting  these  theoretical  loads  as 
actual  facts,  and  insisting  that  the  contractors  actually 
provide  for  them.  With  the  high  price  of  steel  per 
pound,  this  becomes  a  problem  worth  considering.  So 
far  as  it  can  be  considered  here,  it  should  be  remem- 
bered that  the  loads  specified  to-day  if  actually  in  ex- 
istence on  the  roads  are  of  exceedingly  rare  occur- 
rence. It  has  become  standard  practice  to  specify  at 
least  a  fifteen-tun  load  for  everything  but  the  least 
important  highways.  As  said  before,  fifteen-ton  road 
rollers  are  no  longer  made ;  the  modern  roller  is 
classed  at  ten  tons,  and  does  not  exceed  twelve  tons. 
We  need  not  expect  any  increase  in  the  weight  of 
threshing  outfits  and  a  ten-ton  loading  is  ample  to 
meet  requirements  in  that  respect. 

A  point  that  seems  to  be  forgotten  is  that  while 
our  specifications  require  construction  quite  on  a  par 
with  the  best  railroad  practice,  the  conditions  of  ser- 
vice are  entirely  different.  Railroad  bridges  hourly 
receive  loads  equal  to  or  greater  than  the  maximum 
for  which  they  were  designed,  while  the  ordinary  high- 
way bridge  under  present  conditions  receives  a  full 
load  only  at  very  rare  intervals,  while  the  vast  ma- 
jority of  our  class  A  bridges  have  never  been  sub- 
jected to  their  specified  loading,  and  numbers  of  them 
probably  never  will.  It  should  not  be  forgotten  that 
if  these  bridges  were  faithfully  constructed  to  the 
specifications  they  could  safely  stand  without  injury 
occasional  loads  of  double  their  normal  capacity,  or  a 
thirty-ton  concentrated,  load.  This  fact  will  provide 
for  the  rare  occasions  we  may  expect  to  happen  some 
time  in  the  future  on  our  more  important  roads  when 
two  fifteen  loads  may  pass  each  other  in  opposite  di- 
rections. The  writer  would  also  like  to  correct  the 
popular  notion  that  a  fifteen-ton  bridge  means  that 
you  can  only  put  one  fifteen  load  on  it  at  one  time. 
As  a  matter  of  fact  such  bridges  are  designed  for  a 
uniform  load  of  100  pounds  per  square  foot  over  the 
whole  bridge.  This,  in  effect,  would  take  care  of  as 
many  ten-ton  loads  as  it  would  be  possible  to  string 
on  the  bridge  in  a  single  line.  From  the  above  facts 
it  will  be  seen  that  we  have  been  more  than  providing 
for  the  maximum  needs  on  any  given  road. 

We  must,  however,  admit  that  it  has  not  been  the 
custom  to  give  our  highway  bridges  the  same  degree 
of  attention  as  regards  repairs  and  painting  as  the 
railroads  do.    This  has  been  an  extremely  hard  matter 


to  get  county  councils  to  take  up.  We  have  been  jus- 
tified, therefore,  in  making  allowance  for  this  fact  by 
giving  a  liberal  additional  factor  of  safety.  Paints  and 
painting  at  present  come  high,  but  not  more  so  than 
the  present  price  of  steel,  so  that  in  the  public  interest 
it  is  our  duty  to  pies-  this  matter  home  before  each 
succeeding  council. 

Unwise  to  Consider  Future  Needs  Too  Much 
From  experience  gained  in  the  past,  public  and 
professional  opinion  has  intimated  that  we  must 
make  a  very  liberal  allowance  in  load  specifications 
in  order  to  provide  for  greater  future  needs.  We 
know  that  a  properly  designed  and  built  bridge,  ade- 
quately maintained,  may  last  fifty  years.  From  ob- 
servations on  the  growth  of  motor  truck  industry  men 
talk  glibly  of  the  heavy  loads  that  will  be  carried  be- 
fore another  generation  passes,  liven  granted  that 
this  is  correct,  we  should  not  lose  sight  of  the  fact  that 
with  money  on  public  debentures  bringing  six  and 
seven  per  cent.,  the  cost  of  a  bridge  will  double  itself 
with  compound  interest  in  less  than  fifteen  years.  It 
would  therefore  be  cheaper  to  build  for  present  needs, 
and  test  down  when  necessary,  than  to  make  burden- 
some expenditures  for  extra  steel  that  perhaps  may 
be  needed  in  the  future,  but  in  the  meantime  will  be 
exposed  to  rust  and  decay. 

However,  we  are  waking  up  to  the  fact  that  there 
is  a  practical  limit  to  the  loads  our  roads  can  stand, 
or  for  which  it  will  be  practicable  to  provide  in  the 
future.  At  present  these  loads  are  less  than  the 
rapacity  of  a  good  class  "A"  bridge,  and  it  should  be 
noted  that  on  the  besi  road  in  the  province  the  loads 
have  been  restricted  by  law  to  twelve  tons.  The  same 
restriction  is  at  least  implied  in  our  regulations  con-' 
cerning  provincial  county  roads.  It  is  the  writer's 
opinion  that  if  we  have  to  tear  down  any  of  our  mod- 
ern bridges  in  the  future,  it  will  not  be  due  to  the 
weight  of  the  loads  carried,  but  rather  to  the  density 
it n (1  rapidity  of  future  traffic,  and  it  is  in  this  respect 
that  future  needs  must  be  provided  for  more  fully  than 
has  been  done  during  the  past.  To  sum  up  this  part 
of  the  subject,  we  believe  that  with  the  assistance  of 
this  department  and  expert  supervision  from  local  en- 
gineers, municipalities,  both  large  and  small,  will  get 
more  for  their  money  by  building  properly  ten  and  fif- 
teen-ton bridges,  than  by  ordering  blindly  so-called 
fifteen  and  twenty-ton  bridges,  and  depending  only 
on  the  honesty  and  ability  of  the  contractor. 

Half  Bridge  Cost  Due  to  Its  Own  Weight 

It  was  previously  mentioned  that  the  introduction 
of  concrete  floors  resulted  in  a  much  higher  initial 
cost  of  the  bridge,  owing  to  the  excessive  weight  of 
the  concrete.  This  method  of  construction  was  intro- 
duced when  fourteen  feet  was  still  the  standard  width 
of  roadway.  With  roadways  running  up  to  twenty 
and  twenty-four  feet  in  width,  the  increase  in  cost  of 
this  type  over  the  wooden  floor  type,  while  relatively 
the  same,  is  vastly  greater  when  measured  in  dollars 
and  cents.  The  increase  in  cost  is  due  to  the  extra 
weight  of  steel  required  to  sustain  the  weight  of  con- 
,  crete.  We,  therefore,  have  the  condition  which  engi- 
neers have,  of  course,  always  recognized,  that  more 
than  half  the  cost  of  the  bridge  is  due  to  the  weight 
of  the  bridge  itself,  by  far  the  greater  portion  of  which 
is  due  to  the  concrete  floor. 

With  steel  at  the  price  it  is  to-day  and  is  .likely  to 
be  for  some  time,  this  condition  results  in  quite  huge 
sums  being  spent  for  steel  which  really  performs  no 
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useful  purpose.  The  major  part,  if  not  all,  of  this  steel 
must  be  imported  from  the  United  States.  Surely 
then  there  is  room  for  endeavor  and  research  which 
will  he  something  to  eliminate  waste  and  keep  this 
money  at  home.  We  cannot  revert  to  the  old  un- 
treated plank  floor,  and  the  use  of  ereosoted  wood 
block  on  ereosoted  plank  is  too  expensive  except  for 
the  larger  spans  and  wider  roadways.  We  must  look 
from  a  material  light  and  strong  as  wood,  and  cheap 
and  durable  as  concrete. 

Standard  Designs 

In  preparing  standard  plans  lor  the  guidance  <>i 
municipal  engineers,  the  department  thought  it  was 
providing  a  standard  amply  heavy  enough  to  meet 
the  most  unfavorable  condition.  At  the  time  there 
was  considerable  criticism  that  the  standards  were  too 
heavy  and  costly,  but  we  find  an  occasional  engineer 
exceeding  the  department's  standard  and  adding  large 
quantities  of  steel  to  the  standard  gravity  section.  We 
have  no  hesitancy  in  saying  that  this  is  a  waste, of 
public  money.  In  many  cases,  however,  there  is  a 
tendency  towards  providing  somewhat  lighter  struc- 
tures than  the  standards  would  call  for,  and  where 
good  materials  and  workmanship  are  usually  provided 
under  experienced  supervision,  we  should  find  no 
fault  therein.  In  any  case,  however,  where  there  is 
any  material  reduction  from  the  standard  abutment 
plans,  provision  should  be  made  for  reinforcing  the 
corners  as  it  is  usually  here  that  light  walls  first  show 
signs  of  failure. 

Small  concrete  culverts,  while  individually  less 
important,  in  the  aggregate  annually  run  into  large 
stuns.  Anything  we  can  save,  therefore,  by  economi- 
cal design  and  construction  is  of  first  rate  importance. 
From  numerous  observations  we  can  say  that  the  ma- 
jority of  failures  in  this  class  of  structure  are  clue  to 
poor  and  shallow  footings  rather  than  too  thin  walls. 
Where  reasonably  good  workmanship  has  been  pro- 
vided, failures  in  these  structures  do  not  take  place 
abruptly,  and  consequently  there  is  no  loss  of  lift  or 
limb.  , 

These  small  structures  should  be  classed  as  a  part 
of  the  road  construction  itself.  No  sane  engineer 
could  expect  to  build  any  extensive  mileage  of  pave- 
ment in  such  manner  as  t<>  preclude  the  possibility  of 
any  small  portion  failing.  The  cost  of  such  a  pave- 
ment would  be  prohibitive.  Why  then  should  we  add 
twenty  to  twenty-five  per  cent,  to  the  legitimate  cost 
of  all  these  small  and  simple  structures  to  avoid  the 
possibility  of  perhaps  two  to  five  per  cent,  of  them 
failing,  due  to  abnormally  severe  conditions  beyond 
our  power  to  foresee? 

Municipal  and  government  engineers  usually  find, 
however,  that  they  are  rarely  censored  on  account  of 
the  high  cost  of  such  structures,  since  the  public  have 
no  expert  knowledge  of  these  matters,  but  should  one 
out  of  twenty  of  these  fail  they  know  that  their  pro- 
fessional reputation  would  be  sadly  impaired,  even 
though  in  the  aggregate  they  had  saved  the  munici- 
pality a  considerable  amount  of  money.  Knowing, 
therefore,  that  in  building  these  small  structures  the 
poorest  quality  only  of  workmanship  and  supervision 
is  available,  engineers  to  protect  themselves,  annually 
throw  away  large  sums  of  public  money.  These  con- 
ditions will  not  be  improved  without  the  aid  of  well 
organized  professional  effort  to  devolve  .standards 
scientifically  correct,  and  recognized  as  such  b\  re- 
putable contractors. 

These   improvements   come   about   slowly,   but   if 


we  can  adopt  standards  scientifically  and  economically 
correct,  it  will  of  necessity  result  in  a  much  finer  and 
more  durable  quality  of  workmanship,  to  which  the 
public  are  quite  entitled  considering  the  prices  now 
paid  for  this  class  of  work. 

Economics   of   Bridge  and 
Culvert  Building 

Discussion  on  Above  Paper  by  W.  J.  Moore 

I  think  that  the  subject  of  economics  in  all  engi- 
neering projects  is  the  one  which  probably  recei 
more  attention  than  any  other.  An  engineer  in  de- 
signing a  structure  is  naturally  anxious  to  provide 
the  best  for  the  money  available  and  his  employers, 
whether  they  be  the  public  or  private  parties,  certainly 
expect  nothing  less.  In  some  cases,  too.  monetary 
considerations  absolutely  influence  the  design,  as 
where  there  is  only  a  specified  sum  available  for  a  cer- 
tain  work. 

In  designing  bridges  and  culverts,  the  starting 
point  in  all  calculations  is  the  load  to  be  carried;  this 
to  be  considered  under  the  heads  of  live  load  and  dead 
load,  uniform  load  and  moving  load  and  impact,  and 
in  this  connection,  I  believe  that  a  moving  load  of 
15  tons  should  be  provided  for.  The  modern  tendency 
seems  to  be  towards  expansion.  In  railway  work. 
the  weight  of  locomotives  and  trains  lias  increased 
enormously  and  there  are  no  indications  that  they 
have  become  stationary.  Likewise,  in  highway  work; 
as  the  highways  become  improved  and  trucking  be- 
comes more  general,  the  weights  to  which  our  bridges 
and  road  bed  will  be  subjected  will  also  increase. 

We  are  all  familiar  with  cases  of  the  failure  of 
engineering  works  through  improper  assumptions  of 
the  duties  they  would  be  called  upon  to  perform. 
Sewers  designed  for  a  certain  flow  become  congested 
in  a  few  years  by  increased  duties  due  to  unforeseen 
expansion.  Pavements  are  suddenly  subjected  to 
heavy  traffic  and  fail  under  it.  and  so  on  ad  infinitum. 
We  know  also  that  our  grades,  bridges  and  culverts 
are  the  only  parts  of  a  highway  that  can  in  any  way 
be  called  permanent.  Therefore,  it  seems  to  me  that 
extra  money  spent  on  making  a  bridge  strong  enough 
to  carry  loads  somewhat  heavier  than  those  carried 
at  present  will  be  well  spent. 

After  the  loads  have  been  determined  upon,  the 
economics  of  bridge  construction  is  then  affected  by 
the  proper  proportioning  of  the  different  parts,  viz.. 
foundation,  substructure  and  superstructure.  Money 
-pent  on  a  proper  examination  of  the  site,  especially 
as  regards  foundations,  is  money  well  spent.  In  many 
cases,  money  has  been  saved  at  first  by  taking  a  chance 
on  a  foundation,  and  afterwards  the  bridge  has  proved 
a  failure. 

Another  way  that  money  can  be  saved  or  wasted 
is  in  determining  the  height  of  the  bridge.  There  is 
not  much  use  in  raising  a  bridge  and  grading  up  ap- 
proaches to  make  a  level  grade,  provided  high  water 
does  not  make  it  imperative,  when  there  are  grades 
of  5  per  cent,  or  more  on  the  highway  a  short  distance 
away.  Then  again,  bridges  should  look  well.  They 
should  fit  the  site,  and  some  money  spent  for  decor- 
ative effect   will  please  the  public. 

In  conclusion.  I  believe  that  true  economy  consists 
in  providing  for  slightly  greater  loads  than  arc  at  pre- 
sent   in    use.    safe   design,   some   consideration   of   the 
aesthetic  side  and  always  proper  inspection  to  insure 
!  workmanship. 
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Ontario  Good  Roads  Association 
Holds  Convention 


Report  of  Big  Gathering  of  Advocates  of  Better  Highways 
Province's  Huge  Task  Outlined— Open  Forum  For 
Discussion  of  Questions  of  Current  Interest 


-The 


THE  Nineteenth  Annual  Meeting  of  the  Ontario 
Good  Roads  Association  was  held  at  the  On- 
tario Veterinary  College,  Toronto,  on  March 
2,  3  and  4,  with  a  record  attendance  on  hand. 
Speeches  of  welcome  were  given  by  His  Honor  Mr. 
Lionel  Clark,  Lieutenant-Governer  of  Ontario;  W. 
A.  McLean,  Deputy  Minister  of  Highways,  and  Con- 
troller Maguire,  representing  the  city  of  Toronto.  His 
Honor,  the  Lieutenant-Governer,  in  welcoming  the 
delegates,  said:  "It  is  a  very  pleasant  duty  to  extend 
to  you  the  welcome  of  the  government  on  the  occasion 
of  this,  your  annual  gathering.  I  claim  to  be  agood 
roads  man  myself,  by  reason  of  my  several  years'  con- 
nection with  the  Toronto  and  York  County  Highway 
Commission.  I  don't  believe  that,  in  a  country  like 
ours,  any  work  is  of  more  importance  than  the  work 
you  are  doing.  When  I  look  back,  I  cannot  help  but 
think  that  we  have  given  too  much  thought  in  the 
past  to  the  'development  of  our  railways  and  not 
enough  to  the  development  of  our  roads.  The  neces- 
sity for  good  roads  has  become  more  important  dur- 
ing the  past  few  years,  due  to  the  large  increase  in 
motor  traffic  and  we  are  only  beginning  to  realize 
the  possibilities  of  mechanically  driven  vehicles.  Your 
work  in  the  past  has  borne  splendid  fruit  and,  when 
you  see  the  government  taking  the  interest  they  are 
and  co-operating  with  you  in  the  work  of  developing 
this  good  roads  system  for  the  province,  no  doubt  you 
feel  satisfied  with  the  results  of  your  labor."  In  clos- 
ing Mr.  Clark  advocated  the  development  of  the  out- 
lying districts,  instead  of  spending  such  large  sums 
of  money  in  the  cities. 

Controller  Maguire,  who  welcomed  the  delegates 
on  behalf  of  the  city  of  Toronto,  expressed  his  appre- 
ciation of  the  action  of  the  association  in  selecting 
Toronto  as  the  place  for  their  1921  convention.  He 
pointed  out  the  work  the  city  of  Toronto  has  been  do- 
ing along  the  lines  of  good  roads  development,  stating 
that  since  1914,  Toronto,  in  connection  with  the  To- 
ronto and  York  Highway  Commission,  had  expended 
the  sum  of  $554,257  in  the  construction  of  highways 
and  $70,457  on  maintenance.  Outside  of  this  the  city 
had  contributed  $304,000  towards  the  cost  of  the  To- 
ronto-Hamilton  highway. 

Roads  to  Cope  With  Motor  Traffic 
Mr.  McLean  expressed  his  pleasure  at  having  the 
opportunity  of  discussing  the  good  roads  question 
with  so  many  representatives  from  all  parts  of  the 
province.  "It  seems  to  me,"  he  said,  "that  this  ques- 
tion of  good  roads  is  one  of  renewed  and  added  in- 
terest each  year.  It  is  becoming  more  apparent  to 
everybody  that  good  roads  are  as  essential  to  the 
prosperity  of  the  country  as  good  railways,  good 
houses,  good  schools,  or  any  other  of  these  social 
amenities  which  belong  to  our  present  civilization." 
He  pointed  out  that  the  highways  must  be  developed 


to  keep  pace  with  the  increase  in  motor  driven  traffic, 
and  stated  that,  in  his  personal  opinion,  when  the 
history  of  this  period  is  read,  it  will  be  found  that 
historians  place  as  one  of  the  outstanding  features  of 
the  age  the  introduction  of  automobile  and  motor 
truck   transportation. 

Following  the  reading  of  a  brief  report  of  the 
Executive  by  the  secretary  of  the  association,  Hon. 
Geo.  S.  Henry,  the  appointment  of  the  nominating 
committee  and  the  resolutions  committee  took  place, 
the  latter  to  deal  with  resolutions  handed  in  during  the 
convention.  The  appointment  of  the  nominating 
committee,  which  consists  of  ten  members,  as  specified 
in  the  constitution,  five  of  which  are  appointed  by  the 
executive  and  five  by  the  members,  resulted  in  the  fol- 
lowing members  being  elected:  Messrs.  Wheelock, 
Sanderson,  I'ugsley,  Squire  and  Kennedy,  by  the 
executive,  and  Eddy,  Jamieson,  Bowen,  Ryckman  and 
Mallory  by  the  members.  The  resolutions  committee 
consisted  of  Mr.  K.  W.  McKay,  chairman,  and  the 
wardens  of  the  various  counties  present  at  the  con- 
vention, all  of  which  were  appointed  by  the  executive. 
Vast  Progress  Has  Been  Made 

The  president,  Mr.  Lucius  E.  Allen,  then  read  his 
annual  address.  In  his  opening  remarks.  Mr.  Allen 
stated  that  the  development  of  a  good  roads  system  to 
serve  an  area  as  vast  as  the  province  of  Ontario  can- 
not be  accomplished  in  a  few  years'  time,  but  is  rather 
a  matter  of  education,  of  evolution  and  gradual  gTi  iwth. 
It  is  a  self-evident  fact,  however,  he  claimed,  that  pro- 
gress has  been  made,  and,  with  the  knowledge  and 
experience  that  is  being  gained,  more  rapid  progress 
may  be  looked  for  in  the  future.  He  thought  the  time 
had  arrived  when  Ontario  should  turn  its  money  to 
the  development  of  a  system  of  roads  to  reach  every 
corner  of  the  province  and  stated  it  was  a  proven  fact 
that  the  products  of  the  farm  could  be  more  cheaply 
and  efficiently  handled  over  distances  from  50  to  150 
miles,  by  highways  than  by  any  other  means  and  will 
give  service  to  a  larger  number  of  people.  The  Fed- 
eral and  Provincial  Governments  had  realized  the  im- 
portance of  establishing  such  a  system  and  were 
lending  their  co-operation  and  financial  support.  "As 
members  of  this  association,"  said  Mr.  Allen,  "we 
should  feel  proud  of  this  fact  and  should  lend  our  indi- 
vidual effort  to  seeing  that  this  work  is  carried  out  as 
efficiently  as  possible." 

He  expressed  gratification  at  the  growing  tendency 
among  road  builders  to  adopt  more  efficient  methods 
in  the  construction  of  their  roads,  and  offered  several 
suggestions  as  to  the  preparation  of  foundation,  pro- 
per patrol  system  to  adopt,  etc.  Another  point  em- 
phasized was  the  importance  of  acquiring  as  much  in- 
formation as  possible  on  the  subject  of  road  building, 
the  speaker  here  referring  to  the  efforts  of  the  associ- 
ation along  this  line  in  sending  representatives  to  the 


March  9,   1924 


THE    CONTRACT    RECORD 


243 


last  conference  at  Winnipeg  of  the  Canadian  Good 
Roads  Association,  to  the  Michigan  Pikes'  tour 
through  Ontario  and  Michigan  last  summer,  and  to 
other  good  roads  meetings  throughout  the  province 
during  the  past  year. 

Making  a  Success  of  Concrete  Roads 

Mr.  John  Baird,  of  the  Sarnia  Suburban  Roads 
Commission,  on  suggestion  of  the  president,  then  ad- 
dressed the  members  on  the  subject  of  "Concrete  Road 
I  (instruction,"  outlining  each  step  in  the  process  of 
this  type  of  road  construction,  from  the  installation 
of  a  proper  drainage  system  to  the  putting  on  of  the 
surface  coat.  Mr.  Baird  was  very  emphatic  about  the 
importance  of  proper  drainage,  pointing  out  that  on 
this  factor,  to  a  very  large  extent,  depended  the  life 
of  the  road.  Among  other  points  advocated  by  the 
speaker  were  a  close  inspection  of  materials ;  pave- 
ment thickness  of  not  less  than  6  in.  at  the  side  and 
8  in.  in  the  centre;  bituminous  bonds  at  intervals  of 
not  less  than  50  ft.  along  the  road ;  the  use  of  screened 
gravel  in  the  aggregate;  sparing  use  of  water  in  the 
mixture ;  the  use  of  %  to  y2  yd.  mixers  in  preference 
to  the  larger  batch ;  the  protection  of  the  new  road 
surface  during  the  hot  summer  months,  by  use  of 
canvas,  sand  or  straw  protection  coat ;  the  widening 
and  elevation  at  outer  radius  of  curves  in  the  road  for 
the  easy  passing  of  automobiles;  and  the  prevention 
of  traffic  use  of  a  new  road  for  a  period  of  from  two 
to  three  weeks  after  the  completion  of  construction. 

Mr.  John  F.  Millen  then  read  a  paper  on  "Concrete 
Road  Construction."  This  paper  was  on  the  pro- 
gramme of  the  conference  of  county  road  superin- 
tendents meeting,  but  as  the  final  session  of  this  latter 
convention  was  held  on  the  same  afternoon  as  the 
opening  session  of  the  Good  Roads  convention,  and  in 
the  same  hall,  the  two  meetings  combined  into  one. 
Mr.  Milieu's  paper  will  appear  in  next  week's  issue. 
Concrete  Maintenance  Less  Than  Macadam 

Mr.  S.  A.  Cummiford.  chief  engineer  Toronto  & 
Hamilton  Highway  Commission,  who  took  part  in 
the  discussion  following  Mr.  Millen's  paper,  quoted 
maintenance  figures  from  the  annual  report  of  the  To- 
ronto-Hamilton Commission  in  refutation  of  certain 
newspaper  items  which  have  appeared  at  different 
times  stating  that  the  upkeep  cost  of  concrete  roads 
is  three  limes  that  of  macadamized  roads.  He  quoted 
the  average  cost  of  maintenance  per  mile  of  the  two 
different  types  of  road  since  1916.  These  figures  were 
as  follows.  1916,  concrete  $40.14,  macadam  $1,116.17; 
1917,  concrete  $59.13,  macadam  $1,867.23;  1918.  con- 
crete $60.99,  macadam  $5,721.75;  1919,  concrete, 
$47.96,  macadam  $6,243.25 ;  1920,  concrete  $70.30,  ma- 
cadam $3,398.01.  Another  statement  made  recently  in 
the  press,  which  Mr.  Cummiford  took  exception  to, 
was  to  the  effect  that  "the  Toronto-Hamilton  highway 
had  shown  that  concrete  was  not  a  suitable  type  of 
road  construction  in  this  climate."  "In  this  regard," 
he  said,  "I  do  not  think  there  is  need  for  any  discus- 
sion on  this  point.  The  road  is  there  and  you  have 
seen  it.  In  Ontario  and  Quebec  there  are  3,500,000 
sq.  yds.  of  concrete  roads  and  they  are  continuing  to 
be  laid."  Mr.  Van  ScbyOC  also  took  part  in  this  dis 
Cussion  on  concrete  road  construction,  his  short  ad- 
dress being  mainly  along  the  line  of  machinery  to  be 
used. 

First  Roads  Too  Narrow 

Mr.  Henry,  in  response  to  a  request  from  Mr.  Bur- 
gpyne,  gave  a  brief  outline  of  the  activities  oi  the 
Toronto  and  York  Highway  Commission  during  the 
past    10  years,     The   commission    in    its   earlv   davs, 


stated  the  speaker,  was  more  interested  in  obtaining 
the  greatest  mileage  of  roads  possible  with  the  funds 
at  their  disposal  than  in  the  quality  of  the  road  built. 
The  roads  were  narrow  and  for  the  most  part,  of  the 
uaterbound  macadam  type  and  cost  from  $8,000  to 
$9,000  per  mile  to  construct.  An  oil  or  tar  binder 
was  used  in  the  maintenance  of  these  roads.  During 
the  last  two  or  three  years  the  commission  has  been 
widening  and  re-surfacing  these  roads  with  a  3  in. 
concrete  surface  coat  at  a  cost  of  about  $20,000  per 
mile. 

Professor  Lang,  of  Toronto  University,  who  has 
had  charge  of  the  government  tests  for  the  determina- 
tion of  proper  lighting  of  motor  vehicles,  addressed 
the  members  briefly  on  this  subject.  He  was  high  in 
the  praise  of  the  prismatic  type  of  lens  and  explained 
the  adjustment  of  the  illumination  system  so  that  a 
diffused  horizontal  beam  might  be  attained  which 
would  illuminate  the  entire  width  of  the  road  ahead, 
yet  low  enough  so  that  it  would  not  shine  in  the  eyes 
of  oncoming  motorists.  The  complaint  had  been  re- 
ceived, added  the  speaker,  from  certain  motorists 
that  they  could  not  get  all  the  light  they  wanted,  but 
he  assured  the  members  they  could  get  all  the  light 
they  needed,  if  they  were  safe  drivers. 

Complete  Scheme  is  Becoming  Evident 
The  morning  session  of  Thursday,  March  3,  open- 
ed with  an  address  by  Mr.  W.  A.  McLean,  deputy 
minister  of  highways  for  the  province  of  Ontario. 
Mr.  McLean  spoke  as  follows:  "I  have  been  officially 
connected  with  the  highways  of  Ontario  for  the 
25  years  and  the  work  has  been  one  of  great  pleasure. 
At  the  outset  I  saw  it  was  a  field  of  splendid  oppor- 
tunities to  do  good  in  this  province  and  it  appealed  to 
me  from  that  standpoint,  and  from  that  standpoint  I 
have  adhered  to  the  work.  In  every  undertaking 
we  are  obliged  to  spend  some  time  working  in  the 
dark.  In  the  excavating  or  in  the  driving  of  the  pile 
there  is  not  much  to  inspire  us,  perhaps,  and  it  is  only 
when  we  see  the  completed  structure  that  we  feel  the 
reward  of  our  efforts.  I  feel  that  the  time  is  coming 
when  we  can  see  something  of  the  real  structure  to 
which  we  have  been  aiming  and  the  period  of  good 
roads  in  Ontario  is  at  our  door.  We  have  created  a 
splendid  organization  for  this  work,  the  foundation  of 
which  is  composed  of  the  municipal  organizations  of 
the  province,  and  we  arc  amply  able  to  take  care  of 
this  work  in  every  respect. 

"We  have  township  road  systems,  county  road 
systems  and  our  provincial  highway  system— a  divi- 
sion of  work  which  is  in  every  way  satisfactory  and 
which  will  facilitate,  to  a  great  extent,  the  develop- 
ment of  our  undertaking.  So  long  as  all  the  roads 
of  Ontario  were  in  the  hands  of  the  numerous  muni- 
cipal departments  only,  our  efforts  were  fundamen- 
tally weak  and  we  could  not  have  overcome  the  task 
which  we  have  to  face.  The  townships  had  too  manv 
r.  ..ids  to  look  after  and  were  unable  to  devote  special 
attention  to  a  systematic  development.  The  result 
was  that  when  one  road  was  improved,  in  one  section, 
the  people  in  another  section  said:  'Don't  spend  any 
more  on  that  road  until  you  have  put  our  road  in  an 
equally  good  condition.'  Consequently  before  all  the 
roads  were  repaired,  the  first  were  out  of  repair  again. 
Under  the  present  system,  each  of  US  is  enabled  to  go 
ahead  and  accomplish  something,  maintain  wdiat  we 
construct  and  ultimately  reach  a  completed  svstem 
of  highways. 

"Some  have  said  the  task  is  still  t.v>  heavy  in  manv 
respects,  the  townships  having  45.000  miles  of  roads 
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to  look  after,  the  counties  10,000  miles  and  the  pro- 
vince 1,800  miles.  But  there  is  another  way  to  look 
at  it.  Each  township  council  has  only  from  100  to  200 
miles  of  road  to  look  after,  each  county  about  250 
miles,  and  the  Department  of  Highways  1,800  miles 
as  its  share.  Those  of  you  who  are  looking  after  your 
100  or  200  miles,  know  how  many  people  there  are  to 
satisfy  on  each  of  these  miles  and  know  what  a  prob- 
lem it  is  to  satisfy  them  all,  then  perhaps  you  will 
understand  the  great  problem  I  have  with  1,800  miles 
of  road  situated  in  the  most  populous  parts  of  Ontario. 
I  don't  think  the  task  is  too  great.  We  have  had  some 
criticism  during  the  past  year  or  so,  but  we  don't  ever 
expect  to  please  everybody.  The  fact  that  we  have 
not  had  more  criticism  satisfies  me  that  what  we  are 
doing,  on  the  whole,  is  satisfactory  to  the  public. 
Our  money  is  being  put  into  the  most  essential  feat- 
ures of  construction  and  we  will,  in  a  short  time,  give 
a  service  to  Ontario  that,  I  am  satisfied,  the  oppon- 
ents of  the  1,800  mile  system  have  not  conceived  or 
dreamed  of." 

Will  Join  Almost  Every  Town 
Mr.  McLean  then  went  into  detail  regarding  what 
had  been  accomplished  in  different  parts  of  the  pro- 
vince by  the  Ontario  Highways  Department  and  pro- 
mised that  by  the  end  of  this  year  a  complete  road 
would  be  ready  for  traffic  from  York  county  to  the 
Quebec  boundary.  The  1,800  mile  system  under  con- 
struction, said  the  speaker,  is  based  on  the  main  high- 
ways originally  laid  out  by  the  early  pioneers  of  <  >n 
tario  and  will  touch  practically  every  city  in  the  pro- 
vince ;  in  fact  there  will  be  few  towns  of  over  3,000 
population  that  will  not  be  served.  "I  can  say,  truly," 
he  stated,  "that  90  per  cent,  of  the  urban  population 
of  Ontario  will  be  joined  up  by  this  system."  The 
county  road  system  will  enter  almost  every,  urban 
municipality  in  Ontario,  which  means  that  a  complete 
scheme  of  market  roads  is  outlined  for  early  improve- 
ment. 

Type  of  Construction 

In  speaking  of  the  type  of  construction  to  be  used, 
Mr.  McLean  advocated  careful  consideration  of  the 
service  the  road  will  be  called  upon  to  give,  provid- 
ing for  the  increase  in  traffic  which  will  result  by 
reason  of  the  road's  improvement.  There  comes  a 
stage  when  the  cost  of  upkeep  of  a  gravel  or  macadam 
road  makes  this  type  an  extremely  expensive  road 
and  under  these  circumstances  we  should  put  on  a 
more  expensive  top,  because  it  is  extravagant  to  spend 
large  sums  of  money  annually  to  put  this  road  in  re- 
pair when  the  type  of  construction  is  not  adequate  to 
stand  up  under  the  existing  traffic.  "Of  course,"  he 
added,  "there  is  really  no  permanent  road  surface. 
The  only  thing  permanent  about  it  is  the  permanent 
necessity  of  keeping  it  in  repair."  He  then  empha- 
sized the  need  for  a  thorough  system  of  maintenance 
as  a  matter  of  efficiency  and  economy.  "Keep  your 
roads  in  repair,"  he  said,  "even  if  they  are  only  earth 
roads,  for  an  earth  road  can  give  as  good  service 
where  the  traffic  is  light  as  an  expensive  road  can 
under  heavy  traffic  conditions." 

Must  Not  Be  Afraid  of  the  Cost 

In  closing,  Mr.  McLean  referred  to  the  road  sys- 
tem of  France,  which  he  described  as  "one  of  the  fin- 
est schemes  of  engineering  skill  I  have  seen  any  place 
m  the  world."  He  was  of  the  opinion  that  with  the 
organization  that  exists  in  Ontario  at  the  present  time 
which  is  along  the  same  lines  as  that  of  France  the 
result  of  Ontario's  efforts  would  be  a  system  of  roads 


superior  even  to  France's.  "We  must  not  be  afraid 
of  the  cost,"  he  said,  "if  the  country  is  worth  occupy- 
ing, it  is  worth  good  roads.  We  are  here  and  expect 
to  stay  here  and  we  must  have  good  roads."  He 
closed  by  assuring  the  delegates  that  their  respective 
road  organizations  would  receive  the  hearty  co-oper- 
ation of  the  Ontario  Department  of  Highways  and 
asked  for  their  help  to  accomplish  the  construction  of 
the  system  the)'  had  in  mind. 

Plea  for  the  Indian 

Following  Mr.  McLean's  interesting  address,  Chief 
Cornelius  of  the  Oneida  Reserve,  brought  to  the  at- 
tention of  the  delegates  the  conditions  which  exist  in 
regard  to  road  building  through  the  Indian  reserves. 
At  the  present  time  there  are  no  government  funds 
available  for  road  construction  in  these  districts,  a  situ- 
ation which  the  speaker  the  night  was  decidedly  unfair 
to  the  Indian,  and  for  which  he  asked  the  support  of 
the  conference  to  rectify.  Chief  Cornelius  called  on 
Mr,  Abraham,  of  the  Department  of  Indian  Affairs 
who,  in  a  very  brief  manner,  put  the  situation  fairly 
before  the  convention.  He  said:  "I  believe  the  In- 
dian people  deserve  recognition  in  this  connection. 
They  contribute  in  the  same  proportion  to  the  funds 
of  the  country  as  do  all  other  citizens  and  they  should 
therefore  have  a  share  in  the  road  grants.  We  are 
not  asking  for  any  favors,  hut  for  British  justice."  The 
other  representative  of  tin-  Indians  was  Chief  .M 
of  the  Six  Nations  Reserve,  Brantford.  He  was  of 
the. opinion  that  if  this  convention  saw  fit  to  give  its 
support  to  their  request  of  the  government,  |they 
would  assist  the  cause  very  considerably  which  would 
result  ultimately  in  helping  the  Indian  to  give  better 
service  to  the  country. 

The  president  concurred  with  the  speakers  and 
believed  their  plea  would  be  successsful.  The  matter 
was  put  in  the  form  of  a  resolution  and  submitted  to 
the    resolutions   committee. 

Roads  Are  Ontario's  Greatest  Asset 
The   Hon.    Mr.   F.   C.    Biggs,   Minister   of    Public 
Works  and  Highways  of  Ontario,  addressed  the  mem- 
bers at  the  afternoon  session.     He  said  in  part : 

"In  Ontario  to-day  the  roads  are,  in  my  way  of 
thinking,  the  greatest  asset  we  have.  No  other  public 
ownership  proposition  that  confronts  the  people  of 
Ontario  to-day  is  greater  than  good  roads."  Hon. 
Mr.  Biggs  confined  his  remarks  for  the  greater  part 
to  the  development  in  Ontario  of  the  good  roads  sys- 
tem from  a  provincial  standpoint.  Referring  to  the 
programme  mapped  out  by  the  U.  F.  O.  government, 
he  declared  that  for  the  present  it  would  be  impossible 
to  add  any  more  links  without  throwing  out  of  balance 
the  present  designations  of  the  provincial  system. 
The  government  had  declared  that  the  existing 
system  should  be  carried  out  in  detail  without  inter- 
ruption before  taking  into  the  fold  the  county  road 
systems,,  surveys  of  which  would  be  made  and  each 
assessed  in  proportion  to  the  demands  of  the  respec- 
tive counties. 

Drawing  comparisons,  he  stated  that  during  the 
past  eighteen  years  under  the  county  roads  system 
the  sum  of  $17,000,000  had  been  spent,  of  which 
amount  the  province  had  paid  back  $6,500,000.  "Last 
year,"  he  added,  "the  counties  spent  $7,000,000,  of 
which  amount  the  government  paid  back  $3,300,000. 
Some  people  say  the  province  is  confronted  with  a  big 
budget.  The  government  is  not  to  be  blamed  alto- 
gether for  all  of  the  big  budget,  this  expenditure  on 
good  roads  is  made  at  the  free  will  of  the  counties  of 
Ontario.     If  $17,000,000  is  expended  during  a  period 
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covering  eighteen  years,  and  $7,000,000  in  one  year, 
the  answer  is  that  somebody  must  be  in  favor  of  good 
roads." 

Upkeep  of  Roads 

Hon.  Mr.  Biggs  declared  that  one  of  the  great 

weaknesses  in  the  county  system  was  the  maintenance 
mit.  The  maintenance  had  reached  proportions 
which  had  prompted  the  government  to  appoint  addi- 
tional superintendents,  who  will  enter  upon  their  du- 
ties with  instructions  to  demand  that  the  standard  of 
maintenance  of  the  county  roads  be  raised  to  a  higher 
level.  The  minister  stated  that  the  government  had 
mil  appointed  these  men  to  act  in  a  critical  sense; 
their  mission  is  to  assist  and  give  advice.  "As  a  word 
of  warning,  I  would  suggest  that  it  might  be  wise  to 
cut  nut  the  back  fence  talk  with  neighbors  and  tell  us 
direct  what  your  troubles  are,"  concluded  Mr.  Biggs. 
"If  you  have  any  complaints  to  make  let  us  know  and 
1  will  guarantee  that  an  honest  investigation  will  be 
made.  Our  aim  is  to  give  you  satisfaction  and  find  a 
remedy  for  your  troubles." 

Paper  on  Cost  Forms  for  Highway  Work 

Hon.  Mr.  Frank  Rogers,  who  was  to  address  the 
convention  on  the  subject,  "Michigan  State  High- 
ways," was  unable  to  attend.  The  only  other  item  on 
the  afternoon's  programme  was  an  illustrated  address 
by  Mr.  K.  W.  McKay,  of  St.  Thomas,  on  "Organiz- 
ation for  Road  Improvement,"  with  special  reference 
in  the  superintendent's  office,  forms  and  accounts. 
The  address  was  along  the  same  lines  as  that  deliv- 
ered at  the  conference  of  Road  Superintendents  of  On- 
tario, held  just  previous  to  this  convention.  Lantern 
slides  of  the  different  forms  as  drawn  up  by  a  special 
committee  appointed  last  year,  of  which  Mr.  McKay 
was  the  chairman,  were  shown  and  the  details  and  use 
of  these  forms  for  the  efficient  and  economical  oper- 
ation of  highway  departments  were  explained  by  the 
speaker. 

A  delightful  feature  of  the  convention,  not  men- 
tioned on  the  programme,  was  the  dinner  at  the  King 
Edward  Hotel  on  Thursday  evening.  Besides  prac- 
tically the  entire  membership  of  the  association,  there 
were  present  at  the  dinner  several  representatives  of 
the  provincial  and  civic  governments.  Among  these 
latter  were  Hon.  G.  Howard  Ferguson,  leader  of  the 
Conservative  party;  Mr.  Hartley  Dewart,  leader  of 
the  Liberal  opposition ;  Major  Tolmie,  M.P.P. ;  Hon. 
F.  C.  Biggs,  Minister  of  Public  Works,  and  Controller 
J.  J.  Gibbons,  of  the  Toronto  Board  of  Control. 

The  toast  to  Ontario  was  proposed  by  Mr.  H.  H. 
Dewart,  M.P.P.,  and  responded  to  by  Hon.  (i.  How- 
ard Ferguson  and  Hon.  F.  C.  Biggs.  Mr.  Higgs  stated 
that  the  province  had  the  day  before  received  a  cheque 
from  the  Dominion  Government  for  $203,000,  being 
the  first  payment  to  Ontario  under  the  Federal  Aid 
Act.  W.  K.  Cornelius,  Chief  of  the  Oneidas,  pro- 
posed the  toast  to  Canada,  and  stated  that  he  accepted 
the  privilege  to  do  so  as  a  compliment  to  himself  and 
to  his  race.  The  toast  was  responded  to  by  Major 
Tolmie.  The  toast  to  Toronto  was  proposed  by  John 
Elliott,  Belleville,  and  responded  to  by  Controller 
Gibbons.  Mr.  Senecal,  representing  the  Eastern  On- 
tario Good  Roads  Association,  proposed  the  toast  to 

"Kindred  Associations."     This  was  responded  to  hv  S. 
1..  Squire  and  the  Hon.  George  S.  Henry.      \   toast  to 

the   Ontario   Motor    League    was    proposed    by    A. 

Rankin. 

Open  Forum 

The  first   item  on  the  programme  of  the  final  >c> 
sion  on    Friday   morning,   was  an   open   forum   for  the 


discussion  of  several  interesting  questions  in  connec- 
tion with  road  building.  The  tir-t  question  was  that  of 
restricting  the  Use  of  highways  during  early  spring. 
Many  of  the  members  agreed  that  the  passage  of 
heavy   tractoi  over  the  roads  in   the  spring  of 

the  year  should  be  prohibited,  as  the  roads  at  that 
particular  time  are  not  in  a  condition  to  carry  such 
traffic.  A  good  deal  of  discussion  took  place  on  the 
question  of  whether  all  standing  vehicles  should  carry 
lights  at  night.  Some  were  of  the  opinion  that  it 
would  be  putting  a  hardship  upon  people  to  enforce 
the  carrying  of  lamps  upon  all  vehicles,  arguing  that 
these  vehicles  could  be  easily  distinguished  by  an  ap- 
proaching motorist  by  his  own  lights.  Another  mem- 
ber thought  the  law  which  is  in  force  in  some  Euro- 
pean countries,  making  it  compulsory  for  all  vehicles, 
even  bicycles,  to  cany  a  light  at  night,  should  be  put 
into  force  in  Ontario. 

There  was  very  little  discussion  on  the  question  of 
the  necessity  for  patrolmen  cm  highways,  thi-  matter 
having  been  endorsed  again  and  again  throughout 
the  meeting.  On  the  question  of  labor  costs  for  I 
the  consensu-  of  opinion  seemed  to  be  that  in  view  of 
the  fact  that  general  li\  ing  expenses  are  coming  down, 
labor  should  be  available  at  lower  rates  than  last  year. 
Other  question-  dealt  with  were:  What  road  widths 
are  necessary;  selection,  care  and  use  of  mad  ma- 
chinery: and  taking  care  of  traffic  during  construc- 
tion. Mr.  K.  W.  Mckav  occupied  the  chair  during 
the  above  discussion. 

California's  Experience 

The  president  read  a  telegram  from  Mr.  A.  \Y. 
Campbell,  who  was  down  on  the  programme  for  a 
talk  on  "County  Problems,"  expressing  his  regrets  at 
being  unable  to  come  to  the  convention.  Mr.  Allen, 
however,  had  secured  a  very  able  substitute  in  the 
person  of  Dr.  R.  A.  Peers,  of  California,  who  spoke 
briefly  on  his  state's  good  mads.  Dr.  Peers,  who  wa- 
born  in  Canada,  came  all  the  wav  from  California  to  at- 
tend the  convention.  Several  years  ago,  he  said,  the 
plan  was  conceived  of  building  two  high  grade  roads 
from  the  Mexican  to  the  Oregon  line.  A  $15,000,000 
bond  issue  was  floated,  which,  at  that  time  it  was 
thought  would  be  sufficient  to  carry  out  this  work. 
They  had  not  gone  far.  however,  when  it  was  realized 
that  this  sum  would  be  entirely  inadequate  to  con- 
struct the  type  of  highways  desired  for  this  distance. 
Subsequent  bond  issues  brought  the  total  expenditure 
on  their  system  to  the  present  to  $73,000,000,  which 
figure  would  be  increased  to  $90,000,000  before  they 
were  through.  He  stated  they  had  just  such  an  organ- 
ization as  the  (  fiitario  Good  Roads  Association,  which 
was  known  as  the  California  State  Automobile  .' 
ciation,  and  he  felt  sure  that  the  Ontario  Association 
would  accomplish  what  the  California  Association  had 
in  the  way  of  road  construction.  i 

The  chairman  of  the  Resolutions  Committee  was 
then  called  on  for  his  report  and  presented  the  follow- 
ing resolutions,  which  were  all  carried,  with  very 
little   discussion   in   any   case. 

1.  To  petition  the  Provincial  Government  to  de- 
lete that  clause  in  the  Municipal  Act  which  forbids 
the  placing  of  gravel  or  stone  on  roads  during  the 
winter  months. 

-'.  The  alteration  of  the  civil  liability  clause,  to 
disallow  any  claims  for  damages  on  a  highway  which 
is  kept  in  a  reasonable  state  of  repair. 

3.  The  inclusion  of  roads  running  through  Indian 
reserves  in  those  to  be  assisted  by  government  funds. 

4.  The  Creation  of  a  special  d  make  it  pos- 
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sible  to  secure  greater  financial  assistance  for  roads  derson,  Oxford  Station;  YY.  11.  Pugsley,  Richmond 
in  mining  districts  of  the  province.  Hill;  J.  E.  Jamieson,  Singhampton;  T.  L.  Kennedy, 
5.  The  provision  of  legislation  to  secure  financial  M.P.P.,  Dixie;  J.  Rose,  Niagara;  S.  L.  Squire,  Tor- 
assistance  in  the  building  of  bridges  on  county  high-  onto;  Major  John  Hanna,  Lennox  and  Addington,  and 
ways.  C.  R.  Wheelock,  Orangeville. 

A  resolution   handed  in  by  representatives   from  Mr.  T.  J.  Mahoney,  of  Hamilton,  the  newly-elected 

Frontenac   county,   claimed   that   in   their   particular  president,'  addressed   the   members   briefly,   thanking 

case,  at  least,  the  small  municipalities  were  finding  them  for  the  honor  they  had  conferred  upon  him  in 

it  difficult  to  finance  their  share  of  the  cost  of  the  pro-  entrusting  him  with  the  highest  position  in  their  asso- 

vincial   highway,   owing  to  geographical    location    in  ciation.    He  suggested  that  one  of  the  aims  of  the  as- 

sparsely  settled  districts,  and  asked  that  the  province  sociation    should    be    to    increase    its    membership    to 

assume  the  entire  cost  of  the  highway.     This  resolu-  incorporate  every  single  good  road  enthusiast  in  On- 

tion  was  taken  exception  to,  however,  although  the  tario,  so  that  the  fullest  benefit  could  be  derived  from 

dissenters  acknowledged  that  the  municipalities  men-  the  road  policy.     In  closing,  Mr.  Mahony  hoped  that 

tioned  were  the  victims  of  circumstances.     It  was  fin-  ne  WOuld  be  able  to  relinquish  office  at  the  end  of  next 

ally  decided  to  leave  this  resolution  over  for  further  year  under  as  favorable  conditions  as  Mr.  Allen  had 

consideration.  this  year. 

New  Officers  A  motion  that  an  honorarium  of  $50  be  paid  the 
Mr.  S.  L.  Squire  then  read  the  report  of  the  Nomi-  secretary  for  his  services  during  the  year  met  with 
nating  Committee,  which  was  adopted  unanimously  the  hearty  approval  of  all  the  delegates.  Mr.  McKay 
by  the  members.  This  report  contained  the  names  of  proposed  a  vote  of  thanks  to  the  retiring  president  for 
the  following  new  officers:  his  excellent  leadership,  which  motion  was  also  en- 
President,  T.  J.  Mahoney,  Hamilton;  vice-presid-  thusiastically  received  by  the  members.  Mr.  Allen, 
cuts.  W.  H.  Brown,  Chesley,  and  John  Currie,  Strath-  in  replying,  stated  that  they  had  completed  the  most 
roy;  secretary-treasurer,  Hon.  George  S.  Henry,  M.  enjoyable  and  beneficial  convention  in  the  history  of 
l\  ['. ;  directors,  F.  A.  Senecal,  Plantagenet ;  J.  A.  San-  the  association. 

Labor  Wages  in  Montreal  Drop 

Ten  Per  Gent. 

THE    members   of   the    Montreal    Builders'    Ex-  as  to  the  number  of  hours  to  constitute  a  day's  or  a 

change  at  a  general  meeting  on  February  28th,  week's  work. 
revised  the  schedule  of  wages  for  the  present  Mr.  J.  P.  Anglin  reported  on  the  negotiations  for 

season.     The  question  has  been  discussed  by  a  continuance  of  the  carriage  of  freight  by  the  Tram- 

the  General  Contractors'  Association  and  a  committee  ways  Company,  and   said  there  was  no  reason   why 

of  the  Exchange,  and  a  report  was  presented  by  Mr.  this  traffic  should  be  discontinued. 
Douglas  Bremner.     The  average  cut  in  wages  is  a  Mr.  Stewart  brought  up  the  question  of  what  he 

little  over  10  per  cent.,  and  it  is  hoped  that  this  re-  described  as  unfair  conditions  in  forms  of  tender  for 

duction  will  stimulate  construction,  by  reason  of  the  building.    He  referred  to  one  recent  case  where  it  was 

lower  cost.  specified  that  the  contractor  should  furnish  a  bond 

The  following  is  the  schedule  of  maximum  prices  to  complete  the  contract,  should  agree  to  a  hold-back 

a°reed  upon:  OI  25  per  cent.,  and  also  to  certain  penalty  clauses. 

Unskilled  labor    40c  an  hour  A  brief  discussion  followed,  in  the  course  of  which 

Carpenters  65c  an  hour  an  °Pinion  was  expressed  to  the  effect  that  contract- 
Bricklayers  90c  an  hour  ors  should  refuse  to  tender  on  such  terms.  Mr.  D.  K. 
Plasterers  75c  an  hour  Church  (who  presided)  stated  that  a  uniform  con- 
Painters  60c  an  hour  tract  form  was  now  being  considered  by  the  Provin- 
Cement  finishers '".'.".'.'.'.'.'.'.'.'. '.     60c  an  hour  cial  Architects'  Association  and  the  Engineering  In- 

Masons    60c   to  85c  an  hour  stitute  of  Canada.     Mr.  J.  Quinlan  pointed  out  that  in 

Stone  Cutters  75c  an  hour  some  instances  contractors  were  in  a  position  to  par- 
Planer  Men                                       60c  an  hour  tially  finance  a  job,  and  there  was  no  reason  to  object 

These   orices  are  effective   it   once    with    the   ex  t0  this-     The  ProPrietors>  however,  should  be  given 

-PJ;  n  n(P^°  \  «    ettfctrve  at  once,  with  the  ex-  tQ  understand  that  in  such  cases  th       would  {or 

ception  of  the  stone  cutters  and  planer  men,  whose  «.u:„ A  .«„       „  1 a       nr     t?       1      -b <i 

„fc      .„  K0„„ma  „«„„♦•  -nit       1  «.     tu  tms  an(*  tne  necessary  bonds.     Mr.  Douglas  Bremner 

rates  will  become  effective  on  May  1st.     The  reason  ^mn^i,^j    +u„<.   4.1, „  «> •  t  u  ■    a   u     j 

for  this  is  that  there  are  agreements  until  that  date  ™™ tWP   win  ,1   ProPne.tor.s  ,who  Hrfh     V        T 

with  the  men  affected.  Z        th?se  ™h°  also  required  large  hold-backs      In 

»,     t-i       ,      t,  "is  opinion  the  final  payment  should  be  made  20  days 

Mr.  Douglas  Bremner  explained  that  last  year  the  after  the  completion  of  the  job.     Those  contractors 

General   Contractors    Association  instituted  a  policy  who  allowed  more  than  30  days  to  pass  without  re- 

of  maximum  rates   any  contractor  being  at  liberty  to  ceiving  payment  and  did  not  take  a  lien  on  the  build- 

S£i  tlJ Z    J'      £  aT  "Tu      TkC  ,a^reement  be"  ing  imperilled  their  own  money  and  also  that  of  the 

tween  the  members  had  not  been  broken  in  any  in-  sub-contractors.     He  strongly  urged  the  importance 

stance  and  it  had  been  decided  to  continue  the  policy.  of  putting  a  lien  on  the  building  In  such  cases.     Mr. 

It    was    decided    that    each    individual    employer  D.  K.  Church  declared  that  a  hold-back  of  25  per  cent, 

should   make   his   own   arrangements   with   the   men  was  too  large;  15  per  cent,  was  sufficient. 
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Intricacies  of  the  Drainage  Laws 

Uncertainty  as  to  Their  Relation  to  Highway  Development- 
Paper  Read  at  Road  Superintendents'  Conference 


By  W.  G.  McGEORGE 
Engineer   of   Kent   County,   Ont. 


towns 
towns 


HKil  [WAYS  may  be  classified  into  three  classes 
depending  on  the  corporations  hy  which  they 
are  owned  or  controlled.  These  classes  are 
township  roads  (including  the  streets  of 
and  villages  since  under  the  drainage  laws 
and  villages  are  treated  in  the  same  way  as 
townships),  county  roads  (including  county  provin- 
cial roads)  and  provincial  highways,  the  latter  being 
controlled  by  the  Crown  as  represented  by  the  pro- 
vince. 

Under  the  Municipal  Drainage  Act  the  construc- 
tion of  drains  is  initiated  by  petition  and  the  act  pro- 
vides that  the  township  council  may,  by  resolution, 
authorize  the  reeve  to  sign  a  petition  at  the  time  of 
the  reading  of  the  report.  While  not  specifically  em- 
powered to  do  so  in  the  act,  it  seems  only  logical  t<> 
hold  that  the  county  and  province  in  their  capacities 
as  owners  have  the  right  to  sign  the  petition,  hut 
there  is  doubt  as  to  who  should  exercise  this  right. 
Following  the  precedent  of  the  township  council  it 
seems  that  the  proper  procedure  would  be  for  the 
county  council  to  authorize  the  warden  to  sign  the 
petition.  It  is  doubtful  who  should  sign  on  behalf 
of  the  province. 

Who  Should  Act  for  Province? 

If  a  municipal  drain  is  out  of  repair  or  inefficient 
the  township  is  required  to  put  the  drain  into  efficient 
condition  and  is  liable  for  damagi  if  it  neglects  to  act. 
The  county  and  the  province  as  owners  have  the  same 
rights  as  any  other  owners  and  can  enforce  their  rights 
in  the  same  way,  but  again  the  question  arises  as  to 
who  is  authorized  to  give  the  necessary  notices,  etc. 
In  the  case  of  the  county,  the  county  council  can 
authorize  the  sending  of  notices  requiring  repairs, 
etc.,  but  it  is  doubtful  who  should  act  for  the  province. 

Under  the  provisions  of  Section  78  of  the  Muni- 
cipal Drainage  Act,  a  township  council  may  procure  a 
report  and  proceed  to  repair  or  improve  any  drain 
without  a  petition  provided  that  the  municipality  has 
contributed  to  the  construction  of  the  drain  or  pro- 
vided the  drain  lias  been  constructed  by  statute  labor. 
Ihe  township  council  may  act  under  this  section  on 
its  own  initiative  or  at  the  request  of  any  owner  but, 
of  course,  cannot  be  compelled  to  do  so.  It  is  prob- 
able, however,  that  most  township  councils  would  act 
under  this  section  at  the  request  of  the  county  or  pro- 
vince, but  again  the  question  arises  as  to  who  should 
make  the  request  on  behalf  of  the  county  or  province. 
This  section  of  the  Act  has  been  used  extensively  in 
order  to  provide  improved  drainage  for  township  roads 
and  no  doubt  would  be  useful  for  county  and  provin- 
cial  roads. 

Work  on  Provincial  Highways 

In  crossing  a  highway  with  a  drain,  the  engineer 
must    provide    for    the    construction    of    the    necessary 
bridge    or    culvert    and    must   apportion   the   cost   be- 
tween  the   drainage   area   and  the  municipality   con 
trolling   the   highway.     This  is   quite  clear  as   regards 


township  and  county   roads,   but   when   dealing  with 
provincial  highways  the  question  arises  as  to  whether 
or  not  the  Crown  can  be  assessed  without  its  con 
In  fact,  it  is  doubtful,  if  any  work  is  permissible  On  the 
provincial      highway     or    an  ent    permissible 

without  the  consent  of  the  Crown.  Then  arises  the 
important  question  as  to  who  is  the  proper  per- mi 
from  whom  to  get  consent  for  doing  work  on  pro- 
vincial highways  or  for  assessing  the  provincial  high- 
ways. It  might  be  proper  to  point  out  in  this  com 
lion  that  under  the  provision  of  the  Highways  Act 
the  consent  of  the  municipality  controlling  the  road 
is  necessary  before  any  excavated  material  may  In- 
placed  on  the  roadway. 

It  seems  clear  that  the  township,  county  and  pro- 
vince as  owners  are  entitled  to  the  same  allowances 
for  private  ditches  or  award  ditches  which  are  incor- 
porated into  the  drainage  works  as  any  other  owners 
and  have  the  same  rights  of  appeal  in  regard  to  such 
allowance. 

Count)  mads  and  township  roads  are  liable  for 
assessments  for  drainage  works  and  by  consent  the 
provincial  highways  are  also  lie     As  owners, 

the  county  and  the  province  are  entitled  to  the  same 
notices  m  regard  to  the  filing  of  reports,  amount 
assessment-,   etc.,   and   should   be   served    with   CO 
ol    by-laws,   etc.,   in    the   same   way   as  other  owi 
and   have   the   same  rights  of  appeal   to   the   court  of 
revision  and  county  judge,  as  the  township  and  other 
owners.     As  indicated  above,  however,  it  i>  not  clear 
in  the  case  of  the  county  and  province  just  who  should 
receive  the  notices,  by-laws,  etc.    As  the  county  is  only 
an   owner  under  the  provisions  of  the  Drainage  Act. 
and   no:   a   municipality,  it  follows  that  an   initiating 
municipality  is  not  bound  to  serve  copies  of  th< 
ports,  plans,  etc.,  on  the  county  as  it  i>  bound  to  do 
in    the   case   of  other   townships.      Similarly   there   is 
nothing  in   the   Act  regarding  the  serving  of  rep 
etc..  on  the  province  for  the  provincial  highways. 

Difficulties  Should  Be  Cleared  Up 
It   seems   to   follow   that   the   township,   the   County 
and  the  province  as  owners  have  the  same  rights  anil 

privileges  under  the  Drainage  Act  as  any  other  own- 
ers, but  that  the  province  does  not  have 'the  same  lia- 
bilities as  other  owners  except  by  its  own  consent. 
it  is  only  fair  to  add  that  there  is  no  indication  that 
the  province  is  desirous  of  avoiding  any  of  its  liabili- 
ties but  if  possible,  some  effort  should  be  made  to 
clear  up  the  difficulty  a>  to  who  is  to  act  for  the  pro- 
vince in  matters  pertaining  to  drainage  in  which  pro- 
vincial highways  are  affected,  and  also  so  as  to  make 
it  clear  as  to  who  should  act  for  the  county. 

Turning  to  the  Ditches  and  Watercourses  Act  we 

find  that  the  township  and  county  are  treated  as  own- 
ers with  the  i-auic  rights  as  other  owners.     In  the 
oi  the  township,  the  reeve.  whe<i  empowered  by  r 
lution  of  the  council,  may  initiate  proceedings  under 
the    Ditches    and    Watercourses    Act.   and    under   the 
provisions  of  the  highway  improvement  act.  the  conn- 
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ly  road  superintendent  may  act  similarly  on  behalf 
of  the  county.  The  province,  as  owner,  no  doubt  has 
similar  rights,  but  no  one  has  been  designated  to  act 
for  the  province. 

Under  the  Ditches  and  Watercourses  Act  the  town- 
ship and  county  are  to  be  treated  in  exactly  the  same 
way  as  other  owners  and  have  the  same  rights  of  ap- 
peal. No  doubt  the  province  is  in  the  same  position, 
but  again  who  is  to  represent  the  Crown,  and  on 
whom  should  notices  be  served?  If  possible  this 
should  be  cleared  up. 

Placing  of  Excavated  Material 
Another  question  which  has  arisen  in  connection 
with  this  Act  is  in  regard  to  the  placing  of  excavated 
material  on  highways.  This  placing  of  material,  as 
has  been  indicated  above,  is  prohibited  except  by  con- 
sent of  the  municipality  or  body  controlling  the  road. 
There  are  many  awards  in  existence  which  were  made 
before  this  provision  came  into  effect,  and  which  re- 
quired the  earth  to  be  placed  on  the  highways.  What 
is  the  status  of  these  awards?  It  seems  clear  that 
the  earth  cannot  be  placed  on  the  adjoining  lands 
without  the  consent  of  the  owners  and  therefore,  the 


only   alternative   seems   to   be   the   reconsideration   of 
the  award  and  the  making  of  a  new  award. 

In  connection  with  the  draining  of  the  highways, 
the  question  of  bridging  road  ditches  very  frequently 
arises.  Under  the  Municipal  Drainage  Act  ao 
bridges  are  provided  as  part  of  the  drainage  work. 
Under  the  Ditches  and  Watercourses  Act  the  defini- 
tion of  ditch  includes  the  work  or  material  necessary 
for  bridges  and  culverts,  etc.  The  question  arises. 
however,  very  frequently  in  connection  with  the  small 
gutter  or  ditch  which  is  constructed  for  road  purposes 
(inly.  While  perhaps  there  is  no  legal  foundation  for 
this,  yet  it  seems  only  reasonable  to  say  that  where 
the  gutter  or  ditch  is  constructed  for  road  purposes 
only,  it  should  not  place  the  responsibility  for  access 
bridges  on  the  body  controlling  the  road.  This  is  one 
of  the  matters  which  possibly  could  be  cleared  up  in 
connection  with  the  highway  law. 

In  dealing  with  these  questions  the  writer  has- at- 
tempted to  merely  touch  upon  some  of  the  problems 
which  arise  in  the  drainage  of  the  highways,  and  in 
connection  with  the  draining  of  lands  where  highways 
are  affected,  and  to  bring  out  matters  for  discussion. 


Fire  Protection  Demands  Co 
ordinated  Alarm  Systems 

Public,  Industrial,  and  Institutional  Buildings  Should  Have 

Private  Alarm  Installations  Tied  in  with  an 

Adequate  Municipal  System 

By  G.  R.  ALLERTON 
Northern  Electric  Co.,  Ltd.,  Montreal 


HISTORY'S  pages  are  lighted  by  great  cities  in 
flames,  by  industries  destroyed,  peoples  im- 
poverished, progress  retarded.  Tyre  and 
Nineveh  went  down  in  flames.  Rome  was 
reduced  to  ashes  to  the  tune  of  Nero's  fiddle.  Alex- 
andria burned  and  with  it  were  lost  invaluable  his- 
torical records.  Constantinople  became  almost  a  total 
loss  by  fire,  the  dogs  alone  surviving,  while  the  de- 
struction of  half  of  London  is  an  epic  of  the  seven- 
teenth century.  In  our  own  time  New  York,  Phila- 
delphia, Chicago,  St.  John  and  Baltimore  were  all 
set  back  years  by  their  inability  to  kill  the  fire,  demon. 
In  each  case  there  was  an  ostensible  cause,  but  there 
is  hardly  an  instance  in  which  the  extent  of  destruc- 
tion could  not  have  been  curbed  had  the  lessons  of 
fire  history  been  well  learned  and  applied.  To-day 
with  the  ghastly  past  as  a  warning,  and  the  full  benefit 
of  modern  organized  fire  control  facilities  available, 
need  the  holocausts  of  the  past  be  repeated?  Direct  this 
question  to  your  own  community.  Need  it  be  listed 
in  the  histories  of  the  future  with  those  fire-destroyed 
cities  that  have  gone  before  it? 

You  have  doubtless  an  efficient  fire  department. 
Doubtless  also,  it  is  equipped  with  the  finest  apparatus 
procurable ;  your  civic  pride  and  natural  care  for  the 
safety  of  its  personnel  would  not  be  satisfied  with  less. 
But  with  all  this,  unless  that  same  fighting  force  is 
notified  of  the  fire  outbreak  in  time— and  in  terms  of 
fire,  time  is  measured  in  seconds— it  is  playing  with 


cogged  dice.  Your  fire  department  may  overcome 
the  handicap  of  delayed  alarms  for  a  time  but  sooner 
or  later  defeat  will  come  and  with  it  the  destruction 
of  all  you  hold  best  and  fairest  in  your  city.  Why, 
then,  have  your  lire  force  so  shackled  and  impeded  in 
its  efforts? 

The  Municipal  Fire  Alarm  System 
The  first  sure  step  towards  effecting  timelim 
warning  is  by  the  installation  of  a  municipal  fire  alarm 
system  that  operates  mechanically  and,  indicating  the 
location  of  the  blaze  by  code  within  the  actual  space 
of  seconds,  summons  the  fighting  units  to  the  exact 
spot.  There  is  no  precious  time  lost;  the  brigade  is 
given  the  one  real  fighting  chance  it  needs.  Summoned 
thus,  in  time,  an  efficiently  manned  and  equipped  de- 
partment can  cope  with  any  fire  and  only  in  most  un- 
usual cases  will  its  efforts  be  unsuccessful. 

An  Alarm  Box  to  Every  Block 
The  municipal  system  should  not  be  stinted  in  its 
spread — the  purpose  it  serves  is  far  too  serious.  You 
have  a  mail  box  placed  at  almost  every  corner,  merely 
to  save  a  few  steps;  how  much  more  necessary  is  it 
to  have  an  alarm  box  to  every  block,  especially  when 
the  actual  service  rendered  and  degree  of  safety  given 
by  it  is  compared  to  the  trivial  benefits  offered  by  the 
mail  box?  Cost  is  naturally  a  factor  that  must  receive 
reconsideration,  particularly  when  it  is  an  expendi- 
ture to  be  made  by  a  public  body.     The  cost  in  the 
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case  of  a  municipal  fir*  alarm  system  is  obviously 
borne  by  the  tax-payer,  but  show  liim  the  drop  in  his 
insurance  rates  that  will  result  from  an  installation, 
and  divide  the  cost  of  that  installation  pro  rata 
amongst   tne  tax-paying  portion  of  your  population 

and   the  aim  Hint  payable   by   each   citizen,  after  allow 

ing  for  his    individually     decreased     insurance     pre 
miums,  will  not  seem  so  staggering. 

The  Private  Fire  Alarm  Installation 
There  remains  one  more  step  to  be  taken,  and  that 
the  one  that  may  just  bridge  the  narrow  margin  be 
tween  safety  and  destruction.  It  leads  to  the  peak  of 
fire  precaution,  and  once  its  heights  are  accomplished, 
the  well  earned  rest  may  be  enjoyed.  This  final  step 
is  in  the  open  advocacy  of  an  individual  lire  alarm 
system  for  every  large  industrial  plant,  hotel,  hospital, 
or  other  public  building. 

The  dwelling  or  other  small  structure  is  easy  of 
egress,  and  with  the  outbreak  of  fire  it  is  but  a  mai- 
ler of  seconds  to  dash  to  the  municipal  box  on  that 
particular  corner  and  turn  in  the  alarm.  Hut  what 
of  the  mazes  of  a  large  building;  the  endless  corri- 
dors, stairways  and  elevators;  the  possibility  of  panic, 
and  the  time  lost  in  the  effort  to  gain  the  street  alarm 
box  by  the  most  direct  route?  Added  is  the  further 
temptation  of  excited  nerves,  hoping  to  save  time,  to 
use  the  telephone,  with  at  least  an  even  chance  of  be 
ins;'  misunderstood,  or  not  getting  the  connection  pro- 
perly. When  all  these  factors  are  weighed,  and  the 
multiplied  activity  in  a  large  structure,  all  making 
the  latter  much  more  liable  as  an  origin  of  lire  than  a 
well  ordered  dwelling,  is  considered,  the  urgency  of 
the  private  lire  alarm  installation   is  vivified, 

The  First  Few  Seconds  Count  Most 
The  private  alarm  system  is  the  agency  that  saves 
the  first  and  consequently  the  mOSl  important  seconds 
in  this  race  against  time.  The  municipal  system  will 
add  its  assistance  to  the  saving,  but  its  scope  is  neces 
sarily  limited  by  its  proximity  to  the  outbreak.  On 
the  face  of  it,  it  cannot  gti  closer  than  the  street  door, 
but    the   lire   may    be   on    the   top   flour   of  a    ten  storey 

building.     If  the  building  is  relying  entirely  on  the 

street  sentinel  for  protection,  the  whole  upper  struc- 
ture may  be  untenable  before  the  lire  brigade  can  ar- 
rive in  response  to  the  street-given,  and  consequently 

delayed,  alarm. 

After  a  big  lire  with  its  heavy  loss  in  property  and 
perhaps  life,  how  often  the  chief  of  the  department  is 
forced  to  give  thi'  newspaper  man  this  kind  of  an  in- 
terview : — ■ 

"The  lire  started  in  a  small  wav  on  one  of  the  lower 
Hours,  but  by  the  time  our  apparatus  reached  the 
scene,  the  entire  building  was  wrapped  in  flames.  A 
glance  showed  me  that  the  building  was  doomed. 
Therefore  we  devoted  most  of  our  attention  to  pre- 
venting tin-  spread  of  flames  to  adjoining  property. 

"We  never  made  a  quicker  run,  but  had  the  alarm 
come  five  minutes  sooner,  the  tire  would  have  been 
easy  to  control  and  the  loss  trivial." 

'fhe  chief  was  right:  Had  the  alarm  come  five 
minutes  sooner.  It  is  the  first  live  minutes  that  makes 
the  difference  between  a  waste-basket  blaze  that  a 
hand  extinguisher  would  overcome,  and  a  ruined 
building. 

Thorough    Co-ordination    of    Municipal    and    Private 
Systems 

fhe   private   system   cuts   the   delav    to  an   absolute 

finality.    It  is  connected  with  the  street  box  and  muni- 


cipal system;  and  its  boxes  are  placed  conspicuously 
throughout  the  building.  The  pulling  of  the  hook  in 
any  of  these  boxes  instantly  sounds  the  alarm  so  that 
all  inmates  arc  warned  immediately  and  by  a  means 
thoroughly  understood  and  credited.  There  i>  no 
word-of-mouth  warning,  exaggerated  or  otherwise,  to 
spread  unreasoning  fear  or  equally  foolish  ridicule. 
I  he  city  box  trips  automatically,  ringing  the  code 

rial  of  the  building's  exact  location  to  the  fire  station; 
the  elapsed  time  from  hook  pulling  to  signal  reading 
averages  10  to  12  second-. 

The   city   brigade   thus   summoned,   and   knowing 

where  to  go,  is  half-way  to  victory  at  the  start.  Mean- 
while the  l.ual  alarm  has  warned  the  local  brigade,  if 
one  exists,  and  it  ha-  been  keeping  the  tlames  in  check 
well  within  a  minute  of  their  discovery.  Possibly  it 
has  had  the  good  fortune  to  extinguish  them.  If  not. 
the  city  department  arriving  and  reading  on  an  indi- 
cator or  punch  register  in  the  entrance  of  the  building 
the  exact  location  of  the  blaze  itself,  takes  on  from  the 

local  brigade,  and  with  its  experience,  training  and 
equipment,  quickly  conquers  what  in  other  circum- 
stances   might    have    been    a    death-dealing,    property- 

destroying  conflagrate  >n. 

No  matter  how  carefully  it  is  designed,  a  building 
can  never  be  considered  tire-proof.  No  matter  what 
local  apparatus  mav  be  on  hand,  it  cannot  be  compared 
with  the  efficient  and  powerful  equipment  of  the  city 
tire  department,  and  it  cannot  be  operated  with  effect 
by  inexperienced  hand-.  Those  first  few  seconds  are 
very  precious  and  dire  are  the  consequences  that  may 
ensue  if  they  are  frittered  away  with  amateur  effort 
and  a  whole-souled  trust  in  tire-proof  construction. 

Let  Strong  United  Action  Be  Taken 
fhe  duty  of  the  municipal  council  i-  plain.  All 
municipally  controlled  buildings  should  have  indi- 
vidual lire  alarm  installations  and  a  by-law  should 
immediately  be  passed  compelling  such  installations 
in  hospitals  and  other  public  institutions,  whether  pri- 
vatelv  owned  and  operated  or  otherwise.  Each  council 
member  should  install  a  system  in  his  own  plant  if 
he  has  one.  and  strong  pressure  should  be  brought 
to  bear  on  all  other  citizens  owning  or  actively  inter- 
ested in  office  buildings,  factories,  hotels,  and  the 
like,  so  that  they  may  be  brought  to  the  realization 
of  the  seriousness  of  the  delayed  alarm  not  only  from 
the  viewpoint  of  damage  to  their  own  personal  invest- 
ments, but  as  well  from  that  of  the  welfare  and  safety 
of   their  neighbors. 

fire  alarm  protection,  whether  municipal  or  pri- 
vate, is  after  all  a  community  affair  in  all  its  details, 
and  with  the  awakening  of  civic  pride  and  then  a  little 
course  of  education  in  tire  history,  especially  those 
chapters  dealing  with  the  delayed  alarm,  any  city- 
council  in  Canada  will  have  the  enthusiastic  support 
of  all  its  constituents  in  any  steps  it  cares  to  take. 
And  these  same  constituents,  once  thoroughly  ar 
to  their  individual  ami  collective  dangers  and  respon- 
sibilities, will  go  the  limit  in  supplementing  their 
municipal  alarm  system,  with  private  installations. 
The  cost  of  these  latter  may  cool  their  first  ardor,  but 
there  again,  the  permanently  reduced  insurance  pre- 
miums are  a  very  welcome  salve  to  an  injured  pocket 
book. 

Industry.   Homes   and   Life   Itself  Are   at   the   Mercy 
of  Delayed  Alarms 
The    industries,    homes    and    institutions   of   every 
community   must    be   protected   if   prosperity   and   de- 
velopment are  to  continue.    Fire,  the  ever-existintr  and 
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most  powerful  agency  of  destruction  of  all  three  and 
of  human  life,  may  cast  its  blight  anywhere.  It  is 
working  all  the  time,  its  efforts  are  assiduous.  It 
never  tires  starting  something,  though  detected  time 
without  number,  and  it  will  continue  starting  things 
for  all  time.  Just  so  long  as  its  activities  are  nipped 
at  the  starting  point,  will  it  continue  to  be  a  remote 
danger;  but  this  successful  nipping  cannot  continue 
successfully  on  the  hit-or-miss  basis  of  delayed  alarms. 
Canada's  fire  loss  in  1918  was  $33,800,000,  or  $129 
a  minute.  Think  of  what  such  a  loss,  extended  over 
a  period  of  years,  involves.  Then  think  of  it  as  never 
happening  and  consider  what  the  savings  would  mean 
to  the  prosperity  of  the  whole  Dominion.  The  adopt- 
ion of  every  known  adequate  agency  for  the  reduc- 
tion of  this  colossal  waste  is  imperative.  Never  be- 
fore in  our  history  have  we  been  so  ill  able  to  afford 
the  money  that  annually  goes  up  in  smoke.  It  affects 
all  classes— all  suffer  alike.  The  capitalist  loses  his 
buildings  and  machinery;  the  office  man  and  me- 
chanic, his  job  and  his  home.  Should  then,  so  ade- 
quate a  means  of  fire  control  as  the  alarm  system, 
municipal  or  private,  be  omitted? 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  annual  report  of  Fire  Chief  Ten  Eyck  of  Hamilton 
shows  damage  done  by  fire  during  the  past  year  totalling 
$-117,182. 

The  total  value  of  buildings  for  which  permits  were  ap- 
plied for  last  month  at  Hamilton,  Ont.,  reached  $117,500.  In 
February  of  last  year  the  total  was  $:.'1n.77.'>. 

A  recent  announcement  states  that  the  contract  has 
been  let  for  the  erection  of  a  10-storey  hotel  structure  at  the 
corner  of  London  Street  and  Dougal  Ave.,  Windsor,  Out.,  at  a 
cost  of  $2,188,500. 

It  was  stated  at  the  annual  meeting  of  the  Canada 
Cement  Company,  held  recently  in  Montreal,  that  the  com- 
pany would  go  ahead  with  the  erection  of  the  proposed  10- 
storey  building  on  Phillips'  Square,  Montreal. 

The  total  value  of  building  permits  issued  in  Canada 
during  last  month  amounted  to  $2,a05,687,  a  consider- 
able decline  from  $4,067,274  for  the  previous  month  and  com- 
pared with  $3,774,137  for  the  month  of  February,  1920,  the 
previous  year. 

The  Auto  Road  Construction  Co.,  Ltd.,  holding  the  sole 
Ontario  rights  of  the  Willite  paving  material,  is  placing  be- 
fore the  public  of  Niagara  Falls,  Ont.,  an  offer  to  subscribe 
in  one  hundred  dollar  blocks  and  upwards  of  stock  in  the  Can- 
adian Willite  Asphalt  industry. 

In  view  of  the  recent  recommendation  of  the  Royal  Com- 
mission on  University  Finance,  that  the  Western  University 
at  London,  Ont.,  receive  $800,000  for  construction  purposes 
this  year,  it  is  likely  a  start  will  be  made  on  some  of  the 
proposed   additions  before  the  end  of  the  summer. 

In  the  Ontario  Legislature  recently,  Hon.  Harry  Mills 
introduced  a  measure  to  make  it  compulsory,  before  con- 
structing any  dams  on  lakes  and  streams  in  Ontario,  to  se- 
cure the  approval  of  an  engineer  in  the  Public  Works  De- 
partment  and   the   permission   of   an   order-in-council. 

A  committee  of  the  building  trades  council  at  Hamilton, 
Ont.,  has  been  formed  for  the  purpose  of  gathering  infor- 
mation regarding  the  work  of  building  guilds  in  the  old 
country.     Officials   state  that  in    England   these   guilds   have 


been  the  means  of  reducing  building  costs  several  hundred 
dollars  per  house.  It  is  stated  that  it  is  their  method  to 
eliminate  the  middleman  as  much  as  possible,  thus  bringing 
the  consumer  and  producer  together.  Building  operations  are 
said  to  extend  over  a  longer  period   of  the  year  under  this 

system. 

The  sum  of  $40,000,000  has  been  spent  on  construction 
work  of  the  Pacific  Great  Eastern  Railway  by  the  Province 
of  British  Columbia,  and  it  is  understood  another  bill  is  being 
brought  down  asking  permission  to  borrow  an  additional  $4,- 
000,000,  which,  is  thought  will   be   sufficient  to  complete  the 

line. 

Extensive  additions  to  the  sewage  disposal  plant  at  K<- 
gina,  Sask.,  at  a  cost  of  approximately  $40,000,  are  being  con- 
templated by  the  civic  officials  for  construction  this  year, 
ami  will  in  all  probability  be  brought  before  the  aldermen 
for  consideration  in  the  near  future.  The  proposed  addition 
to  the  plant  consists  of  an  additional  humus  tank.  There 
are  already  two  of  these  tanks  located  at  the  plant,  but  it 
is  proposed  to  construct  the  new  one  with  a  capacity 
greater  than  the  two  old  tanks  combined.  The  addition  is 
needed,  it  is  understood,  to  handle  the  ever-increasing  quan- 
tity of  sewage  passing  through  the  plant. 

The  Montreal  Builders'  Exchange,  at  a  special  general 
meeting  held  recently  in  that  city,  fixed  the  maximum  rate 
of  pay  for  several  branches  of  the  building  trades,  effective 
as  from  March  7,  as  follows:  Unskilled  building  laborer-..  40 
outs  pet  hour;  carpenters,  65  cents  per  hour;  bricklayer 
cents  per  hour;  plasterers,  75  cents  per  hour;  painters.  60 
rents  per  hour;  cement  finishers,  60  cents  per  hour,  and  for 
stonemasons  it  was  agreed  to  pay  from  80  rent-  to  a  maxi- 
mum of  85  cents  per  hour.  It  was  agreed  also  that  the  fol- 
lowing maximum  rates  should  be  effective  as  from  May  1: 
Stone-cutters,  75  cents  per  hour;  planer  men,  60  cents  per 
hour.  The  Exchange  decided  to  leave  the  matter  of  the  num- 
ber of  hours  to  constitute  a  day's  work  in  the  hands  of  the 
employers,  who  can  make  such  agreements  with  the.  men 
as  they  see  fit  in  each 


Personal 

Mr.  D.  T.  Black,  Niagara  Falls,  Out.,  was  recently  ap- 
pointed to  the  position  of  city  engineer  of  Gait,  Out.,  at  a 
special  meeting  of  the  city  council.  For  the  last  three  years 
Mr.    Black   held   a   similar   position   at   Niagara    Kails.   (Int. 


.    Obituary 

Mr.  C.  E.  Duncan,  general  superintendent  of  the  Algoma 
Steel  Corporation,  died  in  Sault  Ste.  Marie,  Ont.,  recently, 
following  an  operation  for  appendicitis. 

Mr.  William  F.  Driscoll,  contractor,  of  Brockville,  Ont., 
passed  away  in  Ottawa  recently  following  a  short  illness  of 
heart  disease.  Born  at  Merrickville  63  years  ago,  he  spent 
most  of  his  life  in  Brockville,  where  he  was  engaged  in  numer- 
ous building  enterprises.  He  was  a  member  of  the  local 
Housing  Commission. 

Mr.  H.  A.  Jordan,  a  resident  of  the  Border  Cities  for 
the  past  40  years,  passed  away  in  Windsor,  Ont.,  recently 
after  an  illness  which  had  lasted  for  a  week.  The  late  }.fr. 
Jordan,  who  was  64  years  of  age,  was  born  at  Brockville, 
Ont.,  but  came  to  the  Essex  border  40  years  ago.  He  car- 
ried on  a  general  contracting  business  for  a  number  of  years. 


Incorporations 

Ponsford  Construction  Company,  Ltd.,  capital  $400,000, 
head  office  at  St.  Thomas,  Ont..  to  carry  on  a  general  con- 
struction business. 

Dominion  Engineering  Agency,  Limited,  capital  $40,000. 
head  office,  Toronto,  Ontario,  to  carry  on  the  business  of 
consulting   engineers    and    architects. 
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Aj_f-m^  — «^  #  T*Q  f^  I       |Jy\^fc^^  mm  J~l  u,lc*er  present  conditions.      There  is  evident  an  almost 
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^^^^                                                   **            ^  by  an   attempt   to   set   up  a  false  standard  of  wages. 

^^^^P||/\i||fV»rjr|A     tcf^Vi^W"  ^"  worKera  should,  of  course,  be  paid  a  living  wage, 

^  l^lljjmvV*!  IIJJ5     I\V»iWW  but  the  standard  of  a  living  wage  is  to-day  lower  than 

it  has  been  for  manv  years.    Contractors  can  well  take 

A  National  Journal  for  the  Construction  Interests  of  Canada,  the  attitude  that  a  minimum  of  60  cents  for  unskilled 

reaching    Architects,    Engineers,    Contractors,  |abor    wyj    serjmls|y    cripple    the    industry    and    drive 

Municipal  Officials,  etc.  business   to  outside   points.      Stimulation' is   seriously 

Published  Eacb  Wednesday  by  needed  in  the  building  industry  and  to  put  an  end  to 

HTTHH  r    MAPI  FAN  PTJRT  TCATTONS  the  l)rcscnl  stagnation,  it   is  essential   that  the  cost 

HUUH  C.  MACLtmiN^UBLl^Al  1U1MJ  q{  maU,rials  an(1  ]ah,,r  should  bc  mater;aiiy  decreased. 

THOMAS  S.   YOUNG,  Managing   Director.  The  price  of  omnium  labor  also  regulates,  to  some 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  extent,  the  amount  to  be  paid  to  skilled  mechanics  and 

Telephone  A.  2700  should  a  fictitious  value  of  60  cents  be  placed  on  the 

TTTTZ^ZZTTZ              ,„„   „      ~.     7~7Z    ~.     Dl .  former,  the  skilled  trades  will  be  demanding  higher 

v.,,,,          MONTREAL       -       119    Board    of   Trade    Bldg.  ...          ,,,,..-      .1                 u\          a   a- 

v^we*              ,  rates,  which  will   lead  to  further  trouble  and  discon- 

^  W  \    WINNIPEG      -      -      -      Electric  Ry.  Chambers 

A          VANCOUVER       -      -       -      -       Winch  Building  .,'.,                                    ,                                         ,  .. 

," „       ,  I  "e  serious  unemplovment  situation  at  the  present 
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^J£*9,S         "  .  Jl                   „                      ^    a  j         c.  o-iue  is  another  potent   argument  in  favor  of  leaving 

%L       ,■$    CHICAGO      -      -      Room- 803,  63  E.  Adams  St.  .                           .     '                ,fe    ,          „          ...                  .,.** 
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,  j- 6 should  be  done  to  minimize  rather  than  aggravate  the 

SUBSCRIPTION   RATES  extent    of    unemployment,    and    nothing   will    do    this 
Canada  and  Great  Britain,  $3.00.  U.  S.  and   Foreign,  $4.00.  better  than   to' stimulate  construction  work  by  show- 
Single  copies  15  cents.  jng  j >f-, ,] >1  e>  that  the  costs  are  sufficiently  low  to  war- 
Authorized  by   the   Postmaster   General  for   Canada,,   for   transmission  ,-ant    their    going    ahead    with    delayed    projects.       If    ill- 
»  .econd  cl.»  matter^  dustry    jg    slack' hecausc    p^p^    „.-„    not    pay    tllc    high 

Vo1-  35 March  16,  1921 No    "  prices,  there  is  nothing  for  workers  to  do  except  choose 

t,  .      .      a    r~*  between  idleness  and  lower  wages. 
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r  I  he  trend  throughout  Canada  is  to  put  wages  in 

Editorial    .... •"■•••  a  position  that  building  will  be  stimulated  and  in  sup- 

Excavatine    for     New    \V  iiik    of    King     Kdward     Hotel,  r  .1  •                                                          j_-           •  1 

8                            s                s  port  of  this  contention  we  refer  to  the  article  on  an- 

°l°n  ° ."  ".''"'!"  V ''-'".'".', ,,.'.'  other  page  in  this  issue,  showing  the  reductions  that 

How  May  Construction   Activities  he   Revived.'    255  1     !                j      •      .1                             1        u.                        u 

.,      '                      „    ,        ,,     ,      ,  T    ,       „r                  „,A  are  being  made  in  the  wage  scale  obtaining  m  Hamil- 

Hanii  ton  Contractors  Reduce  .Scale  of  Labor  Wages  ..  .      »56  _    f      _        .       ,                          ,   ,.       ^       ,  _»   .    „ 

,  ,.      ■.     ,  ,,              .-.„    ,     i  r>.,           r.           „..  ton,  Ont.     In  the  last  issue  of  the  Contract  Record, 

Lateral  and  Vertical  Pressure   Effect   01    Tiles  111  Clay..      257  . 

„.  ■-    -          r  c      11  u                                                   ■.,-,  also,   notification   was   given   of   the    10  per   cent,   re- 

lhe  High  Cost  of  Small  Houses   264  »                                                                             i""* 

,,            .     „          .     n     .      .„„     a j„„f     xt„„.     1  *u„r  auction   to  take  place   in   Montreal.      It   will   thus  be 

Montreal     General     Contractors     Adopt     New     Labor  .   « 

s  .    .  .                                                                          .,,,-  seen  that  there  is  no  tendency  for  wages  to  advance,  or 

Dominion"  Government  '  Bring.    Down" Estimates  '  for  even  to  stay  as  they  have  been.    The  city  of  Toronto, 
Public  Works                                                        ..      267  therefore,  will  be  following  a  poor  policy  if  it  inter- 
Oil  Protects  Concrete' Piers   From  Sea  Water  Action..      268  [eres   with   the   Present   fair   wage   clause.      It   is  tO  be 
Concrete  Roads  as  the  County  of  Essex,  Out.,  Builds  hoped  that  the  conference  of  employers  and  employees, 

'rtleni                                     273  which  has  been  arranged  to  settle  this  matter,  will  do 

Making  Contracting  a  Less  I lazardous  Business :!74  SO    amicably,    but    with    every    regard    for   the   present 

peculiar  situation  in  all  lines  of  industry. 

Toronto  Placing  False  Value  on  Labor  in         

Its  Civic  Contracts Application  of  Technical  Knowledge  to  Social 

,.  „              , '       „      ,    ,  -        ,    .   .  and  Industrial  Problems 

r^T^lll'.  action  of  the   Hoard  of  Control  ot   the  city       , 

I      of  Toronto,  in  recommenjding  a  minimum  wage  nnHKRK  has  been  formedi  with  offices  in  New 

X      for  unskilled  labor  on   all   c.v   contracts  oi  60  York   q        wha,   -g  ^^   ^   Tcchnica,   AUl. 

cents   an    hour,    IS    meeting,    as    it    should,   with  _|                   an  'organization    which    prop,,ses   to   sur. 

strong  opposition  from  contractors,  the  Builders  Ex-  tlu,  p,;ssihilitv  of  appiy^g  ti,e  achieve- 
change,  Hoard  o  I  rade  and  (  anadian  Manufacturers  ment_  (,f-sciclu-,  „,  social  aml  Sdustrial  .affairs.  It 
Association.  \\  hatever  may  have  been  the  motive  js  ,„,„„„,  out  that  tiu.  solution  of  the  industrial  prob- 
tor  the  Board  oi  C  ontrol  S  action,  there  seems  to  be  no  k,U]  js_  1)rimariiV-  an  engineering  one.  and  that,  there- 
ground  for  commending  its  policy.  Since  PU4  there  fore%  it  is  cssenlia|  tilat  ail  alliance  of  technicians  be 
has  been  a  clause  111  every  corporation  contract  which  formc<J  to  ascertain  and  present  the  results  of  the  pre- 
requires  contractors  to  pay  the  union  or  prevailing  senl  non-technical  control  of  industry,  and  to  put  the 
rate  of  wages,  with  a  minimum  wage  ol  25  cents  per  technical  knowledge  of  the  country  at  the  service  of 
hour.  The  proposed  change  to  60  cents  per  hour  has  the  people  that  industry  may  be  released  from  arbi- 
been   approved  by   the   Commissioner  of   Works,   who  trarv  rule. 

wants  all  contractors  placed  on  the  same  level  as  the  Among  the  manifold  objects  for  which  the  Techni- 

city,  which  is  paying  00  cents  per  hour  for  its  casual  cal  Alliance  was  formed,  are  the  following: 

unskilled  labor.  (1)     To  uncover  the  wastes  and  leakages  in  the 

The  civic  authorities  will  be  well  advised,  however,  present  industrial  system  and  to  interpolate  them  into 
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Canada's  Engineers — P.  Charton 


Capta'in  P.  Charton,  Croix  de  Guerre,  who  recently 
returned  to  Montreal  after  serving  six  years  in  the 
French  army,  has  resumed  his  practice  as  consulting- 
engineer,  and  his  former  connection  with  the  firm  of 
Beique  and  Charton,  consulting  engineers  and  land 
surveyors,  Transportation  building,  Montreal. 

Mr.  Charton  left  Montreal  at  the  very  outset  of  the 
Great  War  to  join  the  French  army  as  a  private.  By 
the  end  of  1914,  he  was  appointed  lieutenant  in  the 
Corps  of  French  Military  Engineers,  and  in  1917  he 
was  promoted  captain,  a  high  honor  considering  the 
exclusive  character  of  this  corps,  composed,  as  every- 
body knows,  of  men  representing  all  the  technical 
branches  of  engineering  in  France. 

During  his  connection  with  the  French  Engineers 
he  was  entrusted  with  works  of  the  greatest  import- 
ance, amongst  which  it  may  be  mentioned  that  he  acted 
as  French-adjoint  to  the  chief  railway  construction 
engineer  of  the  4th  British  army,  and  went  through 
the  period  of  reconstruction  following  the  German  re- 
treat of  La  Somme  in  1917. 

Upon  the  advent  of  the  American  military  engineers 
in  France,  Mr.  Charton  was  attached  as  French-adjoint 
to  the  chief  engineer,  base  section  No.  1  and  had  in 
this  connection  to  supervise  a  vast  amount  of  work, 
including  railway  and  terminal  construction,  harbor 
improvements,  etc. 

After  the  armistice,  he  joined  the  Director  of  Oper- 
ations, U.S.  Shipping  Board  for  France,  as  French- 
Adjoint,  and  had  to  study  and  report  for  the  peace  con- 
ference regarding  the  actual  conditions  and  possible 
improvements  of  nearly  all  French  harbors. 

It  may  be  added  finally  that  he  was  delegated  by 


the  French  Government  to  accompany,  during  their 
visit  to  France,  the  American  delegation  of  engineers 
sent  soon  after  the  armistice  to  examine  and  report 
with  a  view  to  helping  France  in  its  various  works  of 
reconstruction. 


^;>: 


Capt.    P.    Charton. 

Mr.  Charton  is  an  associate  member  of  the  Engin- 
eering Institute  of  Canada,  a  member  of  La  Societe 
des  Ingenieurs  Civils  de  France,  and  a  member  of  the. 
American  Society  of  Civil  Engineers. 


specific   terms,   industry   by    industry,   community   by 
community,  and  commodity  by  commodity. 

(2)  To  render  estimates  of  the  raw  material  and 
human  effort  necessary  to  insure  to  the  various  mem- 
bers of  society  given  standards  of  comfort. 

(3)  To  show  graphically  how  the  present  system 
of  production  and  distribution  operates,  and  at  the 
same  time  it  proposes  to  work  out  a  tentative  design 
of  production  and  distribution  completely  co-ordi- 
nated. 

(4)  To  form  an  alliance  of  all  individuals  essen- 
tial to  the  technique  of  production  —  production  de- 
fined as  the  manufacturing  and  furnishing  of  goods 
and  services  necessary  to  satisfy  the  wants  (if  man. 
Such  individuals  will  include  engineers,  scientists, 
architects,  educators,  physicians  and  sanitation  ex- 
perts, foresters,  managers,  accountants,  statisticians, 
etc. 

Work  of  the  Central  Office 
The  Alliance  will  function  through  a  central  office 
which  will  have  two  main  departments, — a  research 
department,  and  a  department  of  applied  engineering. 
The  research  department  will  be  engaged  in  gath- 
ering data  which  will  make  possible  a  tentative  de- 
sign of  a  co-ordinated  industrial  system.  This  will 
involve, — 

1.  A  running  inventory  to  record  essential  infor- 
mation as  it  is  obtained  from  direct  engineering  in- 
vestigations at  the  point  of  production,  governmental 


and  private'  reports,  special  information  furnished  by 
members,  and  other  first-hand  sources. 

2.  The  indexing  and  filing  of  industrial  material 
already  collected.  In  this  connection  there  is  being 
worked  out  a  universal  indexing  system  to  co-ordinate 
and  make  readily  available  this  material  and  all  future 
material,  and  to  bear  a  direct  relationship  to  the  syn- 
thetic plan  of  industrial  organization. 

One  of  the  first  reports  of  the  research  department 
will  be  a  survey  of  industrial  waste. 

The  department  of  applied  engineering  will  fur- 
nish the  following  services: — 

1.  For  engineering,  civic,  labor  and  other  indus- 
trial groups,  —  engineering  estimates  of  production 
processes,  management,  material  specifications,  plant 
locations,  related  industries,  and  distributing  methods. 
These  estimates  will  be  given  in  qualitative  and  quan- 
titative terms  of  man  hours,  machine  hours,  pounds, 
cubic  feet,  ton  miles,  heat  units,  etc.  The  engineer- 
ing department  will  also  be  prepared  to  carry  on  cost 
investigations  in  terms  of  money  units. 

2.  For  state  or  municipal  surveys. — The  engineer- 
ing department  will  undertake  to  ascertain  the  ma- 
terial requirements  of  any  state  or  city,  or  analyze  its 
problem  of  distribution. 

3.  For  public  information. — The  department  will 
be  prepared  to  render  strategic  information  on  indus- 
trial situations,  showing  their  significance  in  the  light 
of  past  events  in  the  same  field. 


March   lt>,   IV'il 


THE    CONTRACT    RECORD 


Excavating  for  New  Wing  of 
King  Edward  Hotel,  Toronto 

Over  12,000  Cubic  Yards  of  Rock  and  Earth  Removed  Ahead  of 

Schedule  Time — Sub-basement  Walls  Built  Before  Excavation 

Was  Carried  Out — Old  Footings  Proved  Tough 

By  T.  TRUEMAN  BLACK 
Construction  Engineer,  Toronto 


THE  new  wing  of  the  King  Edward  Hotel,  To- 
ronto, is  situated  immediately  east  6f  the 
present  hotel  building,  completely  covering  the 
Mock  of  land  bounded  by  King  street.  Leader 
lane,  Colborne  street  and  the  present  hotel — an  area  of 
approximately  19,200  sq.  ft.  This  block  was  pre- 
viously occupied  by  a  dry  goods  st<>re,  an  hotel  and 
several  warerooms  and  factories,  some  of  the  buildings 
dating  hack  to  the  early  historj  of  Toronto.  King 
street  at  this  point  is  at  El  271.00  referred  to  city 
datum  and  Colbome  street  i-  eighteen  inches  lower. 
A  preliminary  description  of  the  building  appeared  in 
the  Contract  Record  of  Aug.  IS..  1920,  page  777. 

The  wrecking  of  the  buildings  on  the  site  was  com- 
pleted on  June  1.  1920,  and  the  main  contract  for  the 
building  was  let  by  the  King  Edward  Construction 
Company  on  June  5.  The  general  contractor  sub-let 
the  excavation  for  the  basement,  sub-basement  and 
piers  on  June  7,  work  starting  on  June  9.  The  time  of 
completion  was  fixed  at  three  months  from  the  date 
of  starting,  i.e.,  September  9,  1920, 

Ihc  excavation  contract  consisted  of  the  removal 
of  all  the  earth  and  debris  from  the  entire  site  down 
to  elevation  258.00  for  the  main  basement  ;  the  exca- 
vation of  one-third  of  the  site  to  elevation  2.55.00  for 
sub-basement :  the  excavation  to  rock  of  52  piers  in 
the  main  basement;  the  excavation  to  elevation  235.00 
of  tin-  trenches  for  the  King  street  wall  and  walls  BB, 
CG  and  1)1),  which  surround  the  sub-basement;  and 
the    excavation    for    the    column    footings    in    the    sub- 

basement. 

Plan  of  Operations 

At  a  meeting  of  the  superintendents  and  engineers 
of   the   general   contractor  and   the  excavation   subcon- 


tractor, before  work  started,  the  following  programme 
was  decided  upon  :  Excavation  for  the  complete  b 
ment  to  be  carried  out  in  one  operation;  excavation 
for  piers  to  be  started  as  SOOn  as  there  was  room  be- 
hind the  steam  shovel;  excavation  for  the  King  street 
wall  and  walls  BB,  CC  and  I>l).  of  the  sub-basement 
to  be  made  and  the  concrete  for  the  walls  placed  be- 
fore any  material  was  removed  from  the  sub-basement. 
This  last  part  of  the  programme  was  necessary  on 
account  of  the  fact  that  the  footings  of  the  present 
hotel  are  at  El.  257.00  and  the  wall  KB  would  insure 
against  the  risk  of  settlement,  also  the  heavy  traffic 
on  King  street  would  tend  t"  shake  down  the  bank 
unless  it  was  supported  by  the  wall  of  the  permanent 
structure. 

The  shovel  started  into  the  work  from  the  south- 
west corner,  excavating  first  along  the  wall  of#the 
present  hotel  reaching  grade  in  about  90  ft.  at  IT 
The  excavating  equipment  consisted  of  a  ;  •  yd.  Erie 
steam  shovel  on  tractor  wheels  and  four  back-dump 
Packard  trucks  of  live  yards  capacity.  The  excavated 
material  was  placed  in  Toronto  harbor  at   the  foot  of 

York  street.      As  ■. i  as  sufficient  space  was  cleared 

on   the  main  basement  floor  work  was  started  on  the 
piers   and   the\r   were   excavated    to   the    rock    surface. 
The   rock    appeared    at    varying   elevations    from    - 
to  236  and  consisted  of  gray  shale  with  thin  layers 
of  limesti  me. 

Old  Footings  Cause  Difficulties 

When  the  original  King  Edward  hotel  was  built. 
the  footings  of  the  walls  were  placed  about  six  feet 
below  the  footings  of  the  neighboring  buildings  and 
to  insure  these  walls  against  settlement  a  new   footing 


Views   from  two  diff< 


riffles  of  the  steam   shovel  excavating   the 


Motion   to   the   King   Edward   Hotel.   Toronto 
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was  built  under  them  to  the  same  depth  and 
monolithic  with  the  King  Edward  footings. 
This  footing  was  made  of  hard  brick  laid 
in  cement  mortar  and  was  very  well  built. 
All  the  piers  for  the  columns  along  the  west 
wall  had  to  be  dug  through  this  footing  to 
the  rock  surface  and  a  very  difficult  piece  of 
work  it  was,  on  account  of  the  good  quality 
of  this  footing.  Only  one  pier  was  opened 
at  a  time  so  as  not  to  materially  weaken  the 
old  hotel  wall  supports.  The  King  street 
wall  was  excavated  and  built  in  short 
sections,  also  the  walls  BB,  CC  and  DD. 

On  the  completion  of  these  walls  it  was 
considered  safe  to  commence  the  excavation 
of  the  sub-basement.  The  shovel  commenced 
excavating  at  point  E,  cutting  as  steep  a 
grade  as  possible  through  an  opening  left  in 
the  sub-basement  wall  at  point  BD,  to  the 
sub-grade  at  El.  235.50,  the  trucks  following 
down  the  grade  to  be  loaded.  As  this  grade 
was  steeper  than  the  grade  into  the  main 
basement  it  was  found  to  be  almost  the  limit 
of  the  power  of  the  trucks  to  take  a  full  load 
to  the  street  level  and  a  hoisting  engine  with 
a  whip  line  had  to  be  placed  to  assist  the  trucks  up  the 
grade. 

The  material  excavated  from  El.  269  to  262  con- 
sisted of  building  debris  and  rubble  stone  walls;  from 
262  to  258,  brown  clay  with  small  stones ;  from  258 
to  246,  blue  clay  getting  stiffer  as  the  depth  increased ; 
from  246  to  239,  clay  and  boulders  cemented  together, 
very  tough  and  difficult  to  excavate;  and  from  239  to 
235,  gray  shale  interlaid  with  thin  layers  of  limestone. 
One  of  the  fortunate  circumstances  in  connection  with 
this  piece  of  work  was  the  very  dry  nature  of  the 
whole  foundation.  Though  the  material  was  tough 
and  hard  to  excavate  in  the  pier  holes  it  was  self- 


1 
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Shovel   working   in    King    Edward    Hotel    sub-basement.      Spoil    is   loaded    into   motor 
trucks   backed    down   ramp    with   12%    grade. 
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Layout  of  foundations  of  new  18-storey  wing  of  King  Edward  Hotel, 
Toronto. 

supporting  and  only  a  very  small  amount  of  timbering 
was  required  for  the  entire  work. 

The  final  quantities  were  as  follows: 
Common  excavation  in  main  basement     6716  cu.  yds. 
Common  excavation  in  sub-basement.     3307  cu.  yds. 

Rock  excavation  in  sub-basement 590  cu.  yds. 

Common  excavation  for  piers 1410  cu.  yds. 

Rock  excavation  for  piers 160  cu.  yds. 

Ahead  of  Schedule 
The   whole   excavation   was   completed   nine   days 
ahead  of  the  schedule  through  the  efficient  organiz- 


ation and  the  excellent  plant  used  by  the  excavation 
contractors. 

P.  W.  Secord  &  Sons  Construction  Co.,  Ltd.,  are 
the  general  contractors  for  the  structure,  and  Ang- 
strom &  Verochio,  Ltd.,  were  the  sub-contractor- 
the  excavation.  Esenwein  &  Johnson,  and  Watt  & 
Blackwell  are  the  associated  architects  in  connection 
with  the  hotel.  A.  H.  Harkness  and  R.  E.  W.  Hag- 
arty  are  the  consulting  engineers  and  responsible  for 
the  design  and  building  of  the  foundation?. 


Canadian  Engineering 'Standards  Association 
Defines  Transformer  Requirements 

THE  Canadian  Engineering  Standards  As- 
ation  has  recently  published  its  second  report, 
entitled,  "Standard  Equipment  for  Single  Phase 
Distribution  Transformers."  The  require- 
ments outlined  in  the  pamphlet  have  been  drawn  up 
primarily  for  the  use  of  manufacturers  and  purchasers 
and  are  intended  to  express  the  recognized  Canadian 
practice  as  to  the  standard  sizes  and  construction  of 
pole  or  service  type  transformers  of  which  the  second- 
aries are  to  be  directly  connected  to  the  consumers' 
circuits.  The  question  of  distribution  transformers 
was  originally  taken  up  by  the  C.  E.  S.  A.  sub-com- 
mittee on  transformers  at  the  request  of  the  Hydro- 
electric Power  Commission  of  Ontario,  difficulty  hav- 
ing been  experienced  owing  to  lack  of  uniformity  in 
Canadian  practice  regarding  standard  sizes,  polarity, 
number  and  percentage  of  taps  and  other  important 
points. 

The  report  is  not  intended  to  include  such  portions 
of  the  transformer  specification  as  are  already  suf- 
ficiently provided  for  in  Canada  by  the  very  general 
adherence  to  such  standardization  rules  as  those  of 
the  A.I.E.E.,  nor  does  it  cover  certain  points  in  regard 
to  which  general  agreement  does  not  at  present  seem 
possible. 


Messrs.  George  Anderson  &  Company  of  Canada. 
Limited,  engineers  and  dealers  in  machinery  for  con- 
struction work,  have  recently  removed-to  larger- prem- 
ises at  225  St.  Ambroise  Street,  Montreal. 
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How  May  Construction  Activity 

Be  Revived? 

Public  Confidence  in  the  Industry  Must  be  Insured  and  Retained  by 
Deflation  of  Prices  of  Building  Materials  and  Readjust- 
ment of  Labor  Costs  and  Methods 


H(  )\Y  best  to  revive  construction  activities  was 
one  of  the  most  important  objects  of  the 
National    Construction    Conference,    held   .m 

Chicago,  on  March  1  and  3,  at  the  call  of. 
and  under  the  direction  of  the  National  Federation  of 
Construction  Industries.  After  due  consideration  of 
the  causes  of  the  present  inactivity  of  building  oper- 
ations, the  conference  came  to  the  conclusion  that 
construction  could  only  he  encouraged  by  informing 
the  public  fully  as  to  the  situation  with  respect  to 
building  materials,  making  producers  and  distribu- 
tors of  these  materials  justify  the  prices  which  are 
being  asked.  A  deflation  in  the  prices  of  materials,  as 
far  as  this  is  warranted,  was  urged.  At  the  same 
time,  it  was  determined  that  wages  of  labor  must  he 
properly  readjusted,  rates  of  production  and  efficiency 
improved  and  methods  of  employees  changed  to  elim- 
inate waste  of  effort.  Other  recommendations  were: 
the  elimination  of  inefficiency  and  reduction  of  ex- 
pense of  transportation  and  coal  mining  operations; 
greater  measure  of  governmental  economy;  a  more 
intense  interest  in  building  activities  on  the  part  of 
financial  and  loaning  bodies;  and  the  development  of 
a  greater  measure  of  public  confidence  in  tin-  con- 
struction industry. 

The  complete  findings  of  the  conference  on  these 
questions  were  incorporated  in  a  strong  resolution, 
which,  in  view  of  its  complete  analysis  of  the  entire 
situation,   is  printed   in   full   herewith. 

Whereas,  the  public,  due  to  conditions  arising 
out  of  the  war,  is  suffering  from  lack  of  homes,  schools, 
hospitals,  and  all  other  classes  of  public  and  private 
construction,  the  construction  industry,  the  largest 
next  to  agriculture,  is  virtually  at  a  standstill,  caus- 
ing serious  loss  through  unemployment  and  waste  of 
over-head;  most  of  the  other  industries  of  the  coun- 
try, including  transportation,  arc  greatly  reduced  in 
activity;  all  of  which  would  be  materially  bettered  by 
improvement    in    the    construction    industry;    and 

Whereas,  new  construction  is  now  discouraged  by 
fear  on  the  part  of  buyers  and  lenders  of  further  de- 
cline   in    the    current    costs    thereof,    thus    preventing 
the  expenditures  of  available  and  procurable  new  capi 
tal  in  this  field, 

Now  this  conference  has  disclosed  that. — 

(a)  Current  costs  of  construction  materials  still 
remain  much  and  erratically  higher  as  compared  with 
pre-war  costs  and  compared  with  the  average  of  all 
other  commodities. 

(b)  Current    construction    labor    costs    have    not 
had    proper  adjustment    to    accord   with  present 
ditions. 

(c)  Practices  and  conditions  surrounding  financ- 
ing of  building  construction  require  modification. 

id)  Relations  between  employers  and  employees 
call   for  improvement   and   stabilization   to   secure  con-. 


tinuity  of  operations  in  all  building  construction,  and 
full  rates  of  production. 

(e)  Employers  and  contractors  have  not  pro- 
led  to  the  needed  extent  in  effecting  reasonably 
prompt  deflation  of  values  throughout  the  construc- 
tion industry  (and  all  stages  thereof  from  raw  ma- 
terials to  finished  products),  including  their  own  over- 
head and  profit. 

Whereas,  this  conference  is  serving  to  inaugurate 
a  systematic  study  of  all  the  facts  and  to  point  the 
way  to  action  by  all  concerned  toward  s, ,  improving 
conditions  in  the  construction  industry  that  new  work 
will  promptly  be  released  over  the  country. 

Whereas,  stabilization  on  a  properly  deflated  basis 
of  many  important  elements  in  building  construction 
(such  as  steel,    cement,  lumber,  brick,  fuel,  transpor- 
tation, etc..)  require  both  local  and  national  solution. 
Now   therefore  it  is  resolved: 

1.  That  it  is  necessary  to  the  revival  of  construc- 
tion activities  that  early  steps  be  taken  to  inform  the 
public  fully  as  to  the  situation  with  respect  to  build- 
ing materials.  To  that  end,  manufacturers,  producers 
and  distributors  of  building  materials  are  urged  to 
take  such  further  deflation  at  this  time  as  may  be  pos- 
sible, and  based  thereon,  to  announce  selling  prices  in 
which  the  public  may  be  justified  in  having  confi- 
dence, and  that,  having  established  such  prices,  that 
the  respective  manufacturers  prepare  promptly  defi- 
nite- statement's  to  be  used  to  explain  t"  the  public  the 
elements  of  increased  cost  over  which  the  manufac- 
turer has  no  control,  or  which  the  conditions  require 
him  to  pay  and  which  justify  such  increase  as  there 
may  be  in  his  selling  prices  over  pre-war  bu 

New  Basis  of  Labor  Costs 

2.  That     contractors,     builders,     employers,     and 

others  interested  are  called  upon  to  proceed  promptly 
to  the  creation  of  a  basis  of  labor  cost  which  will  be  in 
conformity  with  present  conditions  and  requirements, 
for  the  re-establishment  of  industry.  By  this  it  is 
intended  that  wages  shall  be  properly  readjusted: 
irregularity  of  work  and  instability  of  labor,  such  as 
caused  by  jurisdictional  questions  and  sympathetic 
strikes  shall  be  eliminated;  that  rates  of  production 
and  efficiency  of  labor  shall  he  improved;  that  methods 
used  by  contractors  and  other  employers  shall  I 
altered  and  improved  as  to  eliminate  waste  of  effort. 
and  make  possible  maximum  production  with  mini- 
mum expense;  and  that  employers  readjust  their  over- 
head expenses  and  their  profits  to  conform  with  pre- 
sent  conditions. 

Duty  of  the  Financial  Interests 
That  while  universal  deflation  is  in  progress. 
the  financial  interests  from  whom  loans  are  made  to 
enable  building  to  be  undertaken  arc  called  upon  to 
do  their  part  in  accepting  a  properly  proportionate 
recession   in   profits  and  should,  in   view  of  the  vital 
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place  in  the  national  welfare  occupied  by  the  con- 
struction industry  furnishing  as  it  does  a  barometer 
to  general  business  activities,  make  a  specially  lib- 
eral provision  for -financing  building  construction  in 
the  communities  which  support  them  and  their  allied 
financial    institutions. 

Savings  Funds  for  Mortgages 

4.  That  it  is  the  sense  of  the  conference  that  sav 
ings  banks  and  similar  institutions,  which  have  the  ase 
of  and  safeguard  the  savings  of  the  mass  of  such 
people,  should  devote  the  maximum  percentage  of  the 
funds  within  their  keeping  to  the  purchase  of  local 
mortgages. 

Transportation 

5.  That  the  lack  of  construction  work  on  the  part 
of  the  transportation  agencies  of  the  country  and  the 
high  rates  charged' for  transportation  are  both  seri- 
ously  detrimental  to  the  prompt  revivification  of  the 
construction  industry.  It  is  therefore  urged  that  the 
transportation  companies,  and  such  agencies  as  have 
responsibility  therewith,  take  such  prompt  steps  as 
are  necessary  to  eliminate  all  inefficiency  in  operation 
and  to  reduce  expenses  to  the  minimum,  to  the  end 
that  the  transportation  companies  may  actively  pro- 
ceed with  necessary  construction  work  and  reduce 
transportation  rates  on   construction   materials. 

Reduction  of  Fuel  Costs 

().  That  as  fuel,  like  transportation,  forms  an  im- 
portant  item   in   construction   costs,  the   mine  owners 


and  operators  are  urged  to  improve  their  methods  in 

mining  and  marketing  wherever  possible;  to  elimin- 
ate waste  and  secure  a  maximum  of  efficiency;  to  ad- 
just labor  rates  to  accord  with  present  conditions; 
to  the  end  that  the  cost  of  fuel  may  lie  substantially 
reduced. 

Government   Economy 

7.  That  the  various  governmental  bodies  are  urg- 
ed  to  eliminate  all  unnecessary  expense,  secure  the 
greatest  efficiency  from  those  engaged  in  necessary 
functions,  and  to  practice  the  greatest  public  economy 
in  order  that  there  may  lie  a  material  reduction  in  tin- 
tax  burden  which  all  must  share,  a  reduction  necessary 
before  there  can  be  substantial,  sound  and  permanent 
industrial  prosperity,  including  that  of  the  construc- 
tion  industry. 

Public  Confidence 

S.  That  it  is  the  sense  of  this  conference  that  in 
order  to  insure  and  retain  the  confidence  of  the  pub- 
lic, all  organizations  and  individuals  associated  with 
tin-  construction  industry  in  any  manner  must  exer- 
cise the  utmost  care  that  the  industry  may  be  de- 
veloped in  a  way  primarily  and  distinctively  to  the 
best  interest  of  the  people  as  a  whole.  To  carry  out 
this  purpose  this  conference  calls  upon  all  organiz- 
ations and  individuals  connected  with  the  industry 
not  to  enter  into  or  make  agreements,  arrangements. 
or  commitments  of  any  nature,  which  will  directly  or 
indirectly  tend  to  the  injury  of  the  public  or  to  un- 
necessarily increase  the  cost  of  construction. 


Hamilton  Contractors  Reduce 
Scale  of  Labor  Wages 

Take  Initiative  in  the  Matter  of  Stimulating  Building — Ten  Per  Gent. 

Average  Reduction  Not  Considered  llnconsistent 

with  Decrease  in  Cost  of  Living 

IT  has  been  felt  that  the  uncertainty  of  the  build-  At  a  general  meeting  of  the  Builders'  Association 

ing   situation   at   the   present   time    is   due   to   the  held  on  March  5.  it  was  decided  that  nothing  was  to 

attitude  of  the  public.     Because  of  high  costs  the  be  gained  by  further  delay,  and  it   was   felt  that  the 

general  tendency  is  to  proceed  with  nothing  but  association    should    take   the    initiative    in    the   matter, 

what  is  absolutely  essential.    The  Association  of  Can-  It   was  decided   therefore   to   pass   on    to   the    various 

adian   Building  and  Construction   Industries  of   Ham-  sections,  all   whom  were  represented  at   the  meeting, 

ilton.  Out.,  have  had  this  situation  under  serious  con-  with   the  recommendation   of   the   general   association, 

sideration    for    some    time.      The    association    knows  the  adoption  of  the   following  standard   rates  for  the 

that  the  cost  of  building  is  down  and  is  down  much  coming  season.    The  standard  rates  for  the  past  season 

lower  than  the  general  public  seems  to  realize.    This  appear   in   another  column   opposite   each   trade.   The 

is  due,  however,  to  two  causes  only,  the  reduction  in  association  feels  that  these  reductions  are  not  incon- 

material  costs  and  the  keenness  in  the  competition  for  sistent  with  tin-  reduction  in  the  cost  of  living. 

work.    These  reductions  alone,  however,  do  not  cover  1920                 1921 

the  situation.     Public  bodies  and  private  corporations  n  .                       ,                             ''r  Hour       Per  Hour 

c        ,            , ,                             l      r                 ',  Bricklayers    and    masons    W.O                   SO.90 

are  quite   frank   in   their  criticism   of  rates  of   wages  Carpenters                                                                 7S 

paid  tf)  labor  and  lack  of  production.  Plasterers     LOO                   .7m 

In  the  interests  of  the  building  industry  as  a  whole.  Painters 

,,             r   .,                     ,         ,  ,.       ,,       ,      .,  ,        ,               .  Sheet  metal   workers    .90                       so 

as  well  as  of  the  general  public,  the  builders    associ-  Electricians                                            85                    ?-, 

ation  has  endeavored  to  show  the  representatives  of  Stone  cutters 7.-, 

labor  that  building  activity  in  Hamilton  for  this  sea-  Hoisting  engineers    BO                   ,63 

son  is  dependent  pretty  largely  on  labor's  willingness  Lathers    06^  per  yd.     .OBperyd. 

to  take  less  money  and  give  more  for  it.     After  two  Unskilled    laborers    *l%               as 

joint   meetings   with  the  representatives  of  labor  for  

that  purpose,  it  was  quite  evident  that  the  association  The   Barber     Asphalt     Paving     Company,    Phila- 

could  not  hope  for  co-operation  from  the  labor  groups  delphia,  Pa.,  are  distributing  a  useful  little  booklet  en- 
along  those  lines.                                                                      '    titled  "New  Pavements  at   Half  the  Cost." 
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Lateral   and  Vertical  Pressure 
Effect  of  Piles  in  Clay 

An  Kxtensive  Series  of  Tests  Demonstrates  Effect  of  Various  Methods  of 

Grouping  on  Resistance  of  Piles— X-Ray  Pictures  Determine 

Displacement  of  Clay  by  a  Driven  Pile 

By    LT.-COL.    HENRY    R.    LORDLY,    M.C.E.,    (CORNELL),  F.S.E. 
Consulting  Engineer,  Montreal,  P.  Q. 


This  paper  u;is  presented  before  the   Society  of  Ki  . 

Canadian    technical  paper   bj 

THE  above  title  has  been  selected  under  which 
to  describe  some  results  of  tests   with  piles  in 
clay  curried  out  by  the  author  at  Cornell  Uni- 
versity,  Ithaca,   N.Y.,  as   fellow   in   civil   engi- 
neering.      Idle   entire    series   of   experiments    included 
similar    tests    to    those    made    by    Alfred    S.    E.    Acker- 

mann,  B.Sc.  (Engineering),  M.Cons.E.,  the  results  of 

which  were- published  in  the  Journal  of  the  Society  of 
Engineers  in  .March,  1919. 

I"he  experiments  described  herein  were  carried  out 
on  an  extensive  scab-  with  a  specially  devised  testing 
plant,  ddie  clay  was  contained  in  bins  holding  from 
two  to  four  cubic  yards,  the  bins  being  in  a  basement 
room  unaffected  by  quick  changes  of  temperature,  and 
the  entire  series  of  experiments  was  completed  under 
the  most  favorable  conditions. 

The  testing  apparatus,  carried  over  each  bin  on  a 


London,  Kng.,  and 
pedal    permission    of    tli.it    Society. 

special  traveller,  could  be  moved  in  any  direction,  or 
taken  from  one  bin  to  another,  as  may  be  seen  in  Fig. 
1.  Dead  weight  loads  were  used  in  preference  to  im- 
pact loads,  as  the  former  could  be  more  easily  applied, 
and  this  system  also  permitted  direct  comparisons  to 
be  made  with  the  results  obtained  by  previous  experi- 
menters on  somewhat  similar  lini 

Idle  loads  were  placed  over  the  pile  on  a  disc  which 
rested  on  top  of  the  pile.    To  this  disc  was  connected 

a  rod.  4'_.  feet  long,  working  in  hides  bored  in  the  two 
projecting  arms  from  the  registering  device  which  car- 
ried the  paper  <>n  which  different  penetrations  were  re- 
corded. On  the  upper  end  of  this  rod  was  fitted  a 
spring  pencil  which  rotated  right  and  left.  After  each 
load  was  placed  and  the  pile  penetrated  the  clay,  the 
operator  recorded  the  depth  of  penetration  by  moving 
the  pencil  across  the  paper  and  at  the  same  time  push- 
ing the  pencil  against  the  spring  to  make  con- 
tact. The  penetrations,  marked  from  a  zero 
point,  were  afterwards  measured  and  written  on 
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Fir-     1. — (left)     An     illustration     of     the    special    testing    apparatus 

used    in    Col.    Lordly'*   pile   testa. 
Fir.    2. — (.above)    Square    pile    C    driven    between    two    round    piles 

has   less   resistance   than    a    "free    pile"    A.    B   between    a    square 

and   a   round   pile,   and   D   between   two  square  piles,   diagonally. 

have    greater   resistance    than    a   free    ptl.* 
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the  diagram  sheet  which  was  kept  as  the  original  notes 
of  the  tests. 

Piles  and  Loads 
The  piles  for  the  entire  series  of  tests  were  from 
?4  in.  diameter  to  -"  j  in.  diameter,  but  in  the  tests  for 
displacement,  to  be  described  hereafter,  the  sizes 
were  from  \\/>  to  -'_•  inches  in  diameter.  The  loads 
were  applied  in  increments  of  20  and  50  pounds,  and 
the  maximum  total  load,  in  any  one  test,  was  about 
one-third  of  an  English  ton.  Eor  the  larger  sized 
piles,  as  stated  above,  the  load  to  cause  a  penetration 
of  20  inches  was  about  500  pounds.  The  total  pene- 
tration was  up  to  30  inches  on  a  pile  three  feet  long, 
which  was  the  length  of  all  the  piles. 

f  he  Test  Clay 

The  clay  was  carefully  prepared  and  before  being 
mixed  with  water  was  crushed  and  sifted  and  any  for- 
eign matter  removed.  It  was  sifted  fust  through 
quarter  inch  riddles  and  finally  through  a  sieve  hav- 
ing 144  meshes  to  the  square  inch.  The  clay  in  the  tine 
sifted  condition  weighed  about  82  pounds,  and  suf- 
ficient water  was  added  to  give  it  a  water  content  oi 
about  20  per  cent.,  six  per  cent,  being  already  in  the 
clay. 

A  cubic  foot  of  the  clay  with  its  water  content  as 
used  in  the  tests  weighed  about  110  pounds. 

The  average  temperature  of  the  clay,  maintained 
during  the  tests,  was  about  ten  degrees  Centigrade. 
The  temperature  of  the  room  varied  but  little,  not  over 
seven  degrees  C.  from  the  coldest  day  in  winter  to  a 
hot  day  in  June. 

Results  of  Experiments 

The  experiments,  in  the  main,  have  given  similar 
results  to  those  arrived  at  by  Mr.  Ackermann.  but  a 
more   extensive   series   of   tests   was   arranged   and    a 
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Fig.  3. — A  square  pile  C  between  two  round,  diagonally  a  square  pile  on 
north  side  and  a  square  pile  on  lower  right  side,  has  less  resistance 
than  .the  free  pile.  Pile  B,  square  between  two  round  and  opposite 
a  third  round,  has  still  less  resistance  than  the  free  pile. 

study  of  the  practical  application  of  all  the  results  has 
been  attempted  and  will  be  published  later. 

The  special  tests  covered  by  the  title  of  this  paper 
include  tests  on  the  grouping  of  piles  to  ascertain  the 
minimum  distance  apart  which  they  can,  or  must,  be 


placed  in  clay  in  order  to  give  the  most  effective  re- 
sults. 

These  tests  were  conducted  on  practical  lines,  the 
loads  required  to  perform   the  driving  of  the  various 

piles  being  compared,  and  the  effect  of  the  distance 
apart  noted.  It  was  thought  that  some  further  tests, 
beyond  the  driving  of  the  piles,  was  needed,  and  as 
a  result  of  this  conclusion  a  series  of  experiments 
which    might    be    called    "ocular    demonstrations,"    to 
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Fig.  4. — B  and  D.  square,  driven  close  between  two  square  piles,  show 
less  resistance,  lower  down,  than  the  pointed  pile,  but  greater  re- 
sistance  than    the   free   blunt    pile   C. 

show    the  effect  of  piles  in  displacing  clay,  were  car- 
ried out.     These   tests   will   be   described   later. 

Group  Tests 

In  order  to  determine  the  effect  on  the  resistance 
of  piles  in  various  groups  at  various  distances  apart, 
a  series  of  group  tests  was  arranged.  The  difference 
oi  the  resistance  of  each  pile  in  a  group  was  compared 
to  the  first  pile  driven.  This  pile  was  always  placed 
more  than  two  or  three  diameters  from  any  other  pile 
and  was  designated  "a  free  pile."  The  piles  in  the 
groups  were  either  one  diameter  apart,  or  slightly 
more  or  less  than  this  distance,  and  the  results  were 
compared  with  the  resistance  of  the  "free  pile"  of  a 
group;  also  with  piles  that  varied  slightly  from  being 
one  diameter  apart  in  other  groups. 

A  study  of  the  curves  in  Figs.  2,  3,  4,  5,  6  and  7 
and  the  diagram  of  the  spacing  of  the  piles  (Fig.  8), 
together  with  the  tabulated  results,  will  show  that 
piles  driven  at  a  less  distance  apart  than  one  diameter 
show  a  varying  resistance.  This  resistance,  in  a  clay 
soil,  is  generally  greater  than  the  resistance  offered  by 
a  "free  pile,"  under  similar  conditions. 

The  curves  on  Fig.  4  show  that  a  pointed  pile  A, 
free,  has  a  greater  resistance  than  D,  a  close  pile  be- 
tween two  others,  at  its  lowest  depth.  C.  a  blunt  pile. 
shows  less  resistance  than  B,  a  pile  driven  close  be- 
tween two  piles  of  like  size  and  shape.  It  should  be 
noted  that  all  of  these  piles  are  square.  In  order  to 
classify  the  results,  whether  the  resistance  is  greater 
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or  less  when  a  pile  is  driven  between  two  others,  the 
following  analysis  has  been   made: — 
Group  Test  Results 
A  summary  of  the  former  tests  of  piles  driven  close 

to  nr  between  oilier  piles,  the  results  being  compared 

to  the  load  required  to  drive  a  free  pile,  under  similar 
conditions,  gives  tin-  following  results. 

Piles  having  a   less  resistance  than   a  free  driven   pile. 
ill     i    gq,   pile  driven   between  -   r'nd   piles.      1    diam,   oi    Less   span  I. 
( 'i )     l   §q,  pile  driven  between  ■"•  r'nd   pi!  m    oi    Icm  apart, 

(3)     i  iq.  pile  driven  between  -  »q.  &  -  r'hd  piles.     1  diam.  or  less 
i  o     i   s(|.  pile  driven  between  2  square  piles,  j  :;  diam,  or  lest  apart 

At    lowest 
Piles   having  a  greater  resistance  than   a  free  driven   pile. 


(5) 

..;» 
(7) 
(8) 

Oh 


1  -q. 

i  .■] . 

1  nq, 

1  S(|, 


pile  between   i    sq.   A    l   round.   Less  than   l    diam.  apart, 

pile    between    2    sip     diagonally,    eil^es    alums  t     touching. 

pilr  between  -  sq,   greater  than  bTunl   pile  only. 
pile  between  '1  sq.  greater  than  ptd.   pile   (low). 
pile  l iet ween  'l  s.p   close  driven,  almost    touching. 


(.10)  1  BQf  pile  between  -  sq.  one  diameter  apart, 

i  ll)  1  round  pile  between  2  round,  close  drii 

(12)  I  s<j.  pile  between  -  square,  close  driven. 

(18)  1  round  pile  between  2  round,  close  driven. 

MO  1  round    pile   between    '1    round,    one    diametei    apart, 

(  M  the  fourteen  special  tests,  four  only  have  a 
lesser  resistance  than  the  "free  pile."  Two  of  these 
are  less  than  one  diameter  apart.     All  are  square,  and 
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Fig.  5 — B  and  C,  one  and  a  half  to  two  inch  pile,  square,  close-driven 
between  two  of  same  size,  shows  about  equal  or  less  resistance  than 
A  for  the  first  half-depth,  but  greater  resistance  for  the  lower  depth. 
Note  that  this  pile  is  tapered^  B  driven  between  two  similar  piles, 
one  diameter  distant,  has  greater  resistance  all  through  its  descent. 
Probably  in  C,  the  first  case,  the  taper  has  closed  it,  at  the  top  to 
such  an  extent  as  to  cause  greater  resistance  at  that  point.  In  the 
lower  curves,  A  and  D,  the  latter  is  in  the  middle  of  three  round 
piles  and  opposite  a  fourth,  the  resistance  is  much  greater  than  the 
"free  pile." 

three  are  driven  between  round  piles.     Two  are  in  the 
middle  of  groups. 

Ten  of  the  fourteen  test  piles,  driven  between  other 
piles,  show  a  greater  resistance  than  the  free  piles. 
Seven  are  square  piles  driven  between  square  piles 
Three  are  round  piles  driven  between  round  piles.  In 
all  cases  except  one  the  distance  from  the  other  pile- 
was  less  than  one  diameter. 

The  safest  conclusion  to  arrive  at  from  the  above 
results  is  that  piles  driven  in  a  plastic  clay,  or  sand. 
between  other  piles  at  a  less  distance  than  one  diam 
eter  between  their  outer  sides  and  the  inner  sides 
the  adjacent  piles,  have  a  greater  resistance  than  the 
same  piles  driven  free  and  unobstructed.  The  excep- 
tions to  this  would  probably  be  cases  where  square 
and  round  piles  of -various  sizes  are  intermingled,  al 


though,  without  further  tests,  this  is  questionable.  It 
must  be  remembered  that  if  the  grouped  piles  require 
8  heavier  driving  load  they  should  also  carry  a  heavier 
dead  load  than  the  free  piles.    This  raises  an  interest- 
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Fig.  6 — Shows  two  sets  of  curves  for  two  inch  piles.  C  it  driven  close 
between  two  similar  piles,  pointed,  and  shows  greater  resistance  over 
the  pointed  free  pile  for  the  first  quarter  distance  of  penetration. 
Lower  down  the  curves  almost  touch.  It  has  much  greater  resis- 
tance all  through   than   the  free  blunt  pile. 

The  lower  set  is  for  a  round  pile  between  two  similar  piles  and  almost 
touching.  This  shows  greater  resistance  than  a  similar  pile  with 
blunt  end.  but  not  so  great  a  difference  over  a  free  pointed  pile,  the 
curve   of   which   has   been   left  out. 
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Kir.  7. — Shows  two.  two  and  a  half  inch  round  pile*,  driven  between  two 
piles  of  same  size.  B  ii  close  driven  and  D  slightly  less  than  one 
diameter  distance  from  those  on  each  side.  B  shows  greater  resis- 
tance for  quarter  of  the  depth  only.  D  has  greater  resistance  ex- 
cept for  the  first  two  inches.     C  is  a  pointed  pile. 

ing  question.  Take  a  case  of  placing,  say.  twelve  piles 
in  clay  over  ■  certain  area.  Which  is  preferable,  four 
groups   of   three   closely   driven    piles,  or   the   twelve 
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piles  distributed  as  free  piles  over  the  whole  area? 
if  the  practical  aspect  of  the  construction  of  the  top 
grillage  is  the  same,  and  the  loading  can  be  properly 
distributed,  the  author  would  prefer  the  four  groups 
of  three  piles.  The  extra  resistance  of  the  middle  pile 
can  remain  unstressed,  as  a  reserve  power,  the  load 
being  equally  distributed  on  the  basis  that  all  are  free 
piles,  and  thus  provide  an  extra  resistance  as  a  safety 
factor  in  case  of  overloading  at  any  time.  There  are 
many  cases  where  such  reserve  bearing  power'  would 
be  an  advantage. 

The  above  case  supposes  that  all  of  the  piles  have 
an  undoubted  bearing  capacity  and  that  sufficient  data 
are  in  hand  to  guarantee  that  important  point.  In 
the  case  of  concrete  piles,  however,  it  must  be  under- 
stood that  at  times  there  is  an  element  of  doubt  re- 
specting at  least  a  few  of  the  piles  that  have  been 
driven,  and  in  this  connection  the  following  remarks 
made  by  H.  E.  Sawtell,  (Boston  Soc.  C.E.,  Journal, 
Vol.  4,  No.  9)  are,  worthy  of  note.  Mr.  Sawtell  said. 
"It  seems  reasonable  .to  assume  that  the  greater  part 
of  all  concrete  piles  used  are  uninjured  and  doing  the 
work  imposed  upon  them.     .     .     . 

"ft  can  also  be  assumed  that  most  groups  of  any 
kind  of  piles  contain   some   which   are   not    good   and 
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Fig.  8— (above)   Spacing  diagram.     Fig.  9.— (right)    Displacement  of  wet 
clay  produced  by  the  driving  of  a  pile. 

which  do  not  perform  their  part  of  the  work ;  and  yet 
how  many  designs  include  extra  piles  to  make  up  for 
this  condition? 

"It  is  seldom  done,  owing  to  the  expense  of  added 
piles  and  to  the  uncertainty  of  the  number  which  mav 
be  bad. 

"In  order  that  the  number  of  bad  piles  may  be  re- 
duced to  a  minimum,  it  would  seem  necessary  to  gain 
a  thorough  knowledge  of  the  soil  by  means  of  borings 
rather  than  to  trust  to  test  piles  to  select  the  proper 
pile  for  the  place  and  to  give  the  construction  work 
thorough   supervision. 

"The  need  of  exploration  of  the  soil  cannot  be 
stated  too  strongly,  as  a  knowledge  of  the  soil  reduces 


the  largest  factor  of  uncertainty  to  a  minimum.  When 
selecting  piles  for  soils  having  a  compressible  or  plas- 
tic nature,  such  as  medium  or  soft  clays,  some  sands, 
etc.,  it  should  be  kept  in  mind  that  settlement  must  be 
expected  more  or  less  continuously,  and  that  settle- 
ment can  be  reduced  considerably  by  spreading  all 
loads  over  large  areas,  thus  reducing  the  unit  load. 
This  can  be  accomplished  better  by  using  a  greater 
number  of  piles  having  one-half  to  one-third  the  value 
of  concrete  piles. 

"If  properly  selected  and  driven,  there  seems  to  be 
every  reason  to  expect  as  small,  if  not  a  smaller  per- 
centage,   of     poor     wood     piles    than    poor     concrete 

piles. 

"For  medium  clays,  which  are  found  in  a  great 
many  places  in  New  England,  we  have  found  that  the 

best  guarantee  against  troublesome  settlements  is  a 
deep  embedment  of  the  pile." 

Core  Borings   Preferable  to  Ordinary   Drilling 

The  author  would  make  the  following  comments  on 
the  above  remarks.  He  believes  that  while  borings 
are   absolutely   essential,   it   frequently   happens   that 


the  material  is  taken  out  in  such  a  condition  as  to  be 
somewhat  misleading.  For  this  reason  core  borings, 
which  actually  show  the  composition  of  the  material, 
are  preferable  to  ordinary  drilling,  which  practically 
brings  up  only  powdered  material. 

The  question  of  failing  to  add  extra  piles  on  ac- 
count of  expense  is  not  always  a  wise  policy.  The 
foundation  is  usually  the  most  important  part  of  any 
structure,  and  there  is  ample  evidence  to  show,  all 
over  the  world,  that  the  saving  of  a  few  dollars  at 
the  beginning  has  caused  the  loss  of  many  times  that 
amount  in  the  end. 

Instead    of  "spreading  all  loads  over  large  areas." 
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the  author  would  prefer  to  group  the  piles  if  tests  gave 
similar  results  to  those  obtained  in  the  experiments 
described   abo>  e. 

PART  2. 

Ocular  Demonstration  of  the  Action  of  a  Pile  in  Clay 
(  )u  the  completion  of  the  above  pile  tests  the 
author  undertook  a  series  of  experiments  to  attempt 
to  show  the  actual  displacement  of  the  clay  caused 
by  a  pile  driven  into  it. 

In  the  first  <>f  these  tests  a  box  having  a  plate  glass 
front  was  used.  A  number  of  horizontal  lines,  indi- 
cated by  white  sand,  were  arranged  in  the  clay  against 
the  glass  front,  and  as  the  piles  were  driven  down. 
the  displacement  of  these  lines  was  clearly  seen  and 
the  results  photographed.  An  extensive  series  of 
tests  was  carried  out,  hut  only  a  few  selected  photos 
will  be  shown  here  as  the  result-  were  similar  in  all 
cases,  and  prove  that  the  side  displacement  is  at  leasl 


Fig.   11 — An   X-ray  photograph  of  the  Mint  tost  «i  shown  in   Fig.   11  it 
*  later  stage. 

"one  diameter  of  the  pile,"  as  previously  stated. 

One  photograph  (which  is  not  reproduced)  shows 
the  lines  caused  by  a  pile  driven  in  dry  sifted  clay, 
quite  dense  material,  another  showing  the  result  after 
the  pile  has  been  withdrawn,  the  lateral  displacement 
being  more  than  one  diameter  of  the  pile.  Fig.  9 
is  a  similar  pile  driven  into  wet  clay.  Tn  this  case  a 
pointed  pile  was  driven  on  the  rich t  side  of  the  box 
and  a  blunt  pile  on  the  left  side.  The  dotted  horizon- 
tal lines  were  painted  on  the  ulass.  for  the  purpose  of 


Pig,    10 — rlrft)    Displacment  of  te*t   pile  in   clay.      Fig     11 — (abovel   This 

with    Figs.    12  and   18  are'  reorodurtiona  of   X-rav  photograph*  taken 

during    the    driving    of    piles    through    clay. 

reference,  in  comparison  with  the  curved  lines  below 
which  represent  the  displacement  caused  to  the  white 
sand  lines  in  the  clay.  The  latter  being  wet  did  not 
show  well.  The  final  position  of  the  lines  at  position 
1  1 .   and   C,   should   he   noted. 

Iii  the  photo  on  the  right  of  Fig.  9,  D.  shows  the 
effect  after  a  third  pile  had  been  driven.  This  pile 
was  pkced  in  the  middle  of  tile  space  between  the 
other  two.  and  its  lines  ,,f  displacement  may  he  seen 
by  the  position  of  the  dotted  lines  at  positions  1.  3.  7. 
and  '».  also  at  letter  E  at  the  bottom.  This  pile  from 
the  figure  7  down  was  almost  one  diameter  hack  from 
the  face  of  the  ,^lass.  and  on  this  account  the  curve- 
are  instructive. 

On  comparing  the  dry  with  the  wet  curves  it  will 
he  found  that  the  former  are  somewhat  sharper  at  the 
top,  and  with  the  exception  of  the  very  hottom  curves 
are  quite  similar. 

Various  sized  piles  were  similarly  tried,  and  in  all 
cases  the  side  effect  was  always,  at  least,  one  diameter 
of   the   pile. 

Fig.  10  shows  a  photo  of  the  largest  test  made, 
viz.,  a  5'_.  inch  pile.  The  material  here  was  dry  at 
the  top  and  wet  at  the  bottom,  and  the  test  was  made 
after  the  clay  had  stood  for  some 'days.  The  pile 
could  not  he  driven  by  ordinary  pressure,  to  a  greater 
depth.       The    lines    were    made    cleat    by    placing    iron 


Fig    18 — Action  of  pilea  in  dry  material  shown  by  the   X-ray. 

filings  between  white  sand  in  the  Upper  layer,  which 
was  perfectly  horizontal  at  the  beginning.     As  in  the 

former  cases  the  lateral  effect  is  at  least  one  diameter. 
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The  vertical  effect  may  be  influenced  by  the  shallow- 
ness of  the  box. 

After  analyzing  the  various  tests  with  the  glass 
front  box,  the  question  arose  whether  the  clay  being 
against  the  glass  was  not  influenced  by  the  latter,  and. 
also,  what  distance  back  was  the  clay  displaced  by  the 
action  of  the  pile?  A  solution  of  this  problem  was 
suggested  by  Dr.  J.  S.  Shearer,  Ph.D.,  the  specialist  in 
charge  of  the  X-ray  branch  of  the  Department  of 
Physics  of  Cornell  University,  and  a  series  of  experi- 
ments for  the  author  was  carried  out  by  Dr.  Shearer. 
The  results  of  these  tests  are  now  published  for  the 
first  time. 

X-Ray  Tests  of  the  Action  of  a  Pile  in  Clay 

Beyond  stating  that  the  X-Ray  apparatus  at  Cor- 
nell University  is  believed  to  be  about  the  most 
efficient  in  existence,  no  description  of  it  will  be  un- 
dertaken here.  The  clay  was  contained  in  a  box  hav- 
ing a  thickness  considerably  more  than  the  diameter 
of  the  pile,  and  of  sufficient  breadth  and  height  to 
permit  of  a  natural  movement  of  the  clay  body  as  the 
pile  was  driven  down.  Tests  were  made  both  with 
dry  and  wet  sands  and  wet  clay.  The  horizontal  lines 
were  represented  by  fine  iron  filings,  and  in  one  test 
sands  of  various  grades  of  fineness  were  used. 

Before  taking  the  X-ray  picture  an  examination  of 
the  tests,  at  various  stages,  was  made  in  front  of  the 
flouroscope  apparatus  in  connection  with  the  X-ray 
plant.  By  this  means  the  various  stages  of  displace- 
ment could  be  seen  and  the  action  of  the  pile  stopped 
at  any  desired  depth.  The  X-ray  photos  were  then 
taken,  the  plates  developed  and  the  prints  made  in 
the  usual  manner. 

Results  of  X-ray  Photographs 

Figs.  11  and  12  show  different  stages  of  the  same 
test.  The  two  piles  on  the  left  are  a  square  pointed 
pile  and  a  square  blunt  end  pile.  They  are  at  the  same 
depth,  but  the  vertical  displacement '  under  the  blunt 
pile  is  seen  to  extend  much  lower  than  the  pointed 
pile.  The  lateral  displacement,  however,  of  the  point- 
ed pile  extends  further  than  that  of  the  blunt  pile. 

The  two  piles  on  the  right  are  round,  blunt  and 
pointed,  and  the  vertical  effect  may  be  seen  to  extend 
to  the  third  line  below  the  blunt  pile  and  slightly  into 
the  fourth  line.  In  respect  to  the  lateral  displacement. 
it  is  interesting  to  note  how  the  material  clings  to  the 
side  and  point  of  the  pile  and  is  apparently  carried 
down  by  it.  The  material  between  the  second  and 
third  lines  is  white  sand,  and  a  careful  study  will  show- 
how  the  grains  of  sand  have  conformed  to  the  general 
curvature  of  the  former  horizontal  lines.  The  lower 
portion  of  the  box  was  filled  with  plastic  clay,  cut  into 
blocks,  the  first  row  of  these  blocks  below  the  seventh 
horizontal  line,  being  spaced  and  filled  in  between 
with  sand.  The  reason  for  this  will  be  seen  in  Fig.  12, 
where  the  piles  have  been  driven  through  and  into  this 
clay  section.  The  general  form  of  curvature  has  been 
continued  throughout  the  various  layers  of  sand,  and 
the  amount  carried  down  by  each  pile  end  is  seen,  each 
layer  apparently  having  contributed  its  share  to  the. 
pointed  pile.  Numbers  two,  three  and  four  have 
pierced  the  clay,  and  the  distortion  of  the  space  be- 
tween the  clay  blocks  easily  shows  the  extent  of  the 
side  displacement. 

Carefully  note  this  displacement  under  the  second 
pile  square,  from  the  left.  The  distortion  of  lower 
block  three  may  be  seen,  the  fourth  and  fifth  block 
remain  intact. 

Fig.  13,  shows  layers  of  sand  having  various  de- 
grees of  fineness  and  two  layers  of  sifted  clay.     This 


is  a  dry  test,  but  the  result  does  not  differ  much  from 
the  same  test  made  with  wet  materials,  the  piles  hav- 
ing been  forced  down  slowly  with  a  gradual  descent. 
The  pile  on  the  left  is  round  with  a  point  having  an 
angle  of  sixty  degrees  at  the  apex.  The  middle  pile 
is  a  round  pile  having  a  stream  line  point  as  shown 
at  page  90  of  Mr.  Ackermann's  paper,  Trans,  of  the 
Society  of  Engineers,  Vol.  X,  Xo.  2,  and  suggested  by 
Mr.  Etchells.  It  was  tested  for  the  purpose  of  show- 
ing what  the  action  of  a  pile  [jointed  in  this  manner 
would  be.  The  lateral  displacement  is  seen  to  be  about 
the  same  as  with  the  other  piles,  and  is  at  least  "one 
diameter,"  but  the  small  amount  of  iron  filings  cling- 
ing to  the  stream  line  point  is  certainly  astonishing. 
This  pile  went  down  very  easily,  compared  to  the 
other  piles,  and  a  study  of  the  sand  grains  in  the  lower 
stratum,  near  the  point  of  the  pile,  shows  that  the  side 
displacement  does  not  extend  apparently  as  far  as 
with  the  other  piles.  A  lantern  slide  study,  with  a 
strong  light,  would  probably  show  better.  The  pile 
on  the  extreme  right  is  the  most  interesting  of  any  of 
the  piles  driven.  It  is  a  corrugated  pile,  and  it  is 
easily    seen    that    more    material,   the    iron    filings,    is 


Fig.    14. — A    large    sized    concrete    pile    driven    in    stratified    material. 

clinging  to  its  sides  than  in  any  of  the  other  cases. 
This  means,  of  course,  greater  resistance.*  Compare 
line  four  from  the  top  and  its  curvature  around  the 
corrugated  pile  with  that  of  the  round  stream  line 
pile  on  the  left.  The  vertical  displacement  under  the 
blunt  pile  is  also  considerably  more  than  under  the 
stream  line  pile. 

It  will  be  noted  that  the  curves  here  conform  to 
those  in  the  glass  front  box  test  and  prove  that  the 
latter  may  be  accepted  as  being  approximate  to  the 
actual  conditions. 

Final  Conclusions 

The  question  naturally  arises  whether  the  results 
herein  recorded  really  exist  in  large  sized  piles  driven 
to  depths  of  many   times  their  diameter.     We  have 

"This  corrugated  pile  required  more  force  to  pull  out  than  either  of 
the   other   two. 
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shown  miniature  piles  and  one  pile  up  to  five  and  one- 
half  inches  in  diameter,  although  only  in  a  shallow 
depth  of  clay.  The  authoi  has  several  photos  of  piles 
dug  nut  in  some  of  his  own  work,  but  unfortunately 
these  were  driven  in  a  hard  material  having  no  strati- 
fications thai  would  readily  photograph,  but  influ- 
ence lias  been  observed  up  to  <>nf  diameter  of  the  pile. 
However,  in  Fig;  14  is  shown  a  photograph  taken 
from  the  Journal  of  the  Boston  Society,  C.E.,  Vol.  4. 
No.  9,  of  a  pile  driven  in  stratified  material.  This  is 
a  concrete  pile,  and  the  foot  note  under  the  original 
photograph  says:  "Note  also  the  action  of  the  pile 
on  the  different  strata  pi  the  earth,  showing  that  tin 
Compression  of  the  earth  dues  not  extend  but  a  short 
distance  from  the  outside  surface  of  the  pile." 

It    would   appear,   if   these,   curves    were    formed   by 

tin    acti >f  the  pile,  and  that   is  the  indication   in  the 

Upper  strata  at  least,  that  the  influence  is  considerable 
and  certainly  extends  at  least  to  "niie  diameter  of  the 
pile,"  which  the  author's  experiments  show  it  should 

do. 

The  deductions  that  can  be  reasonably  made  from 
the    foregoing   experiments   are    that: — 

(a)  In  a  clay  soil  there  is  a  particular  distance 
apart  at  which  piles  should  be  spaced  in  a  group  in 
order  to  get   the  best   bearing  efficiency. 

(b)  The  minimum  lateral  displacement  in  a  clay 
soil,  or  sand,  extends  to  at  least  one  diameter  of  the 
pile   in    all    directions. 

(c)  In  grouping  piles  in  a  plastic  clay,  to  get  the 
greatest  bearing  efficiency,  the  middle  part  of  any 
"roup  should  not  be  more  than  one  diameter  distant 
from  the  adjacent  piles.  Outside  measurements,  from 
pile  to  pile,  should  be  taken.  This  deduction  is  based 
on   ( b  )  above. 

(d)  A  group  of  small,  or  medium  sized  piles,  in 
plastic  clay,  should  give  greater  efficiency  than  one 
large  pile,  or  two  medium  sized  piles.  As  an  example 
to  discuss,  take  three  piles  of  six  inch  diameter  com- 
pared to  one  pile  of  sixteen   inches  in  diameter. 

The  author  has  no  comments  to  make  on  the  above 
deductions  except  to  state  that  in  considering  the  last 
case  id),  the  ratio  of  the  end  bearing  to  side  friction. 
in  each  case,  must  be  considered,  lie  has  carried  out 
extensive  experiments  on  this  important  point,  which 
experiments  show  that  the  side  friction  is  greater 
than  is  generally  supposed. 

The  author  gives  further  details  of  the  experiments 
as  follows  : 

The   clay    was    the    usual    brownish    yellow    clay    as 
found  in   Ithaca.  X.N'.,  U.S.A.,  district,  and  was  taken 
from  an  excavation  for  a  cellar.     Its  mechanical  an 
alysis  by  Mr.  Vernon  Havis.  M.A..  was: 

Loss  on  ignition  ; 9.739 

Sand     ...' 1.859 

Fine   sand    '. 1.77' 

Silt  26.999 

fine    Silt    :  15.919 

(.lav   44. _'_''. 


100.479 

\fter  any  load  was  applied  to  the  pile,  the  pene 
(ration  was  recorded  when  the  pile  had  come  to  rest. 
This  usually  took  place  within  half  an  hour,  but  latci 
on  longer  periods  were  allowed,  and  the  last  lest  at 
night  was  checked  hv  leaving  the  load  on  all  night. 
4  hermometers  weir  placed  in  the  elav  .  and  the  tern 
perature  of  the  air  of  the  room   was  also  recorded. 

\s    a    rule    there    was    no    difficulty    in    keeping    the 


pile  vertical,  as  the  loading  disc  lilted  tlai  on  tin  top 
of  the  pile.  The  rod  was  well  lubricated  and. repeat- 
idly  tested  for  binding, 

The  successive  piles  were  left  in  the  clay  after 
each  experiment,  "as  there  was  ample  area  for  all 
without  coming  within  tin  distance  of  four  or  live 
diameters   at    least." 

flu-  width  of  the  box  used  for  the  skiagram  was 
four  or  live  inches  wider  than  the  plate,  which  is  full 
size. 

After  a  pile  had  been  left  all  ni>;ht,  the  restarting 
load  was  probably  never  less  than  10  pel  Cent,  more 
than  the  overnight  load. 

A  scries  of  tests  with  discs  was  made  in  connection 
with    experiments   on    the    friction    of   clay    on    tubular 
piles.      A    satisfactory    conclusion    of    the    pressor* 
fluidity  was  not  obtained. 

All  the  experiments  wire  made  with  (lay  calculated 
to  have  26  per  cent,  of  water.  Kach  batch  was  meas- 
ured at  the  start,  and.  cores  were  taken  at  various 
depths  almost  daily  during  the  work.  Some  variation 
was  found  in  the  first  inch  or  two,  a  minus  perccn' 
and  a  plus  percentage  low  down,  but  the  whole  mass 
was  well  covered  with  waterproof  paper  and  mulched 
with  dry  clay,  and  the  variation  was  practically  nil. 
An  inspection  of  all  the  curves  of  the  total  experi- 
ments shows  that  the  majority  conform  to  those  in 
Mr.  Ackermanrt's  first  paper,  pp.  51,  52,  57.  and  60. 

In  some  cases  after  a  depth  of  about  15  inches  had 
been  reached,  the  resistance  increased,  and  the  curve 
turns  to  the  left,  with  the  centre  of  curvature  above 
the  line.  This  happens  in  all  of  the  tests  where  the 
top  surface  was  artificially  heated,  and  the  probable 
reason  is  that  from  15  inches  down  the  clay  was  suf- 
ficiently cool  to  make  the  difference  in  the  CUT 

The  ratio  of  the  vertical  pressure  on  the  end  of  a 
pile  to  the  friction  on  its  sides  was  determined  by 
means  of  tubular  piles,  with  a  disc  at  the  bottom  end 
of  each.  Alternate  tests  wire  taken.  The  ratio  of  disc 
resistance  to  total  pile  resistance  ranged  from  n.M 
to  0.55.  I4ie  friction  on  the  sides  ranged  from  0.92  to 
1.74  lb.  per  sip  in.  for  paralleled  sided  piles.  For  tap- 
ered piles  it  was  as  high  as  2.27  lb.  per  sq.  in.  at  a 
depth  of  20  inches.  These  tests  show  that  with  wet 
clay  the  ratio  of  the  end  resistance  to  the  total  load 
on  a  pile  is  less  than  is  generally  thought,  and  this 
shows  the  necessity  of  adopting  groups  of  piles  that 
will  still  further  increase  the  side  friction.  In  a 
of  a  forty-foot  pine  pile  in  clay,  where  only  the  lower 
_'()  ft.  were  considered  as  having  a  friction  bearing, 
the  author  calculated  from  the  results  ,,f  his  experi- 
ments with  model  piles  that  the  safe  end  bearing  load 
would  be  about  live  tons,  and  the  friction  on  the  sides 
about   the  same. 

Ihe  pile  was  S  inches  in  diameter  at  the  small  end, 
and  10  inches  at  the  middle  section.  The  load  on  this 
pile,  after  two  days,  was  10  tons,  cxacllv  as  deduced 
from  the  model  piles.  Three  days  later  the  pile  was 
loaded  with  three  tons  mote  before  it  then  sank  an 
eighth  of  an  inch.  The  results  of  this  test  prove  to 
the  author  that  the  value  of  experiments  with  minia- 
ture piles  in  clay  cannot  be  ignored  or  over  estimated. 


The  Council  of  St.  Lambert,  P.Q.,  have  decided  to 
ask  the  provincial  government  for  an  additional  $500.- 
•000  fur  the  purpose  "f  erecting  workmen's  hot 
Four  months  ago  $200,000  was  obtained,  half  fi 
which  was  allotted  to  a  society,  the  remaining  money 
being  used  for  erecting  17  housi 


2tH 


THE     CONTRACT     RECORD 


March   L< 


The  High  Cost  of  Small  Houses 

Building    on    a    Large     Scale    is     One     Way     of     Saving 
Money -Substantial  Construction  Also  Produces  Economies 


MORE     than     double     the     usual     attendance 
greeted   France   H.    Martin,   engineer    for   the 
Winnipeg  River  Power  Co.  Limited  when  he 
appeared  before  the  Winnipeg  branch  of  the 
Manitoba  Electrical  Association  at  a  recent  luncheon 
meeting,   on   Thursday,   to   present   a   comprehensive 
plan  to  meet  the  housing  shortage. 

Mr.  Martin  exhibited  a  very  complete  detailed 
report  covering  a  two  years'  study  of  the  housing 
situation  in  Winnipeg  by  his  associates,  from  which 
the  appended  diagram  is  taken.  Referring  to  the 
diagram  he  stated  that  if  the  ratio  of  growth  of  hous- 
ing to  population  was  the  only  factor  to  be  considered. 
he  agreed  with  some  of  the  rental  agents  that  a  hous- 
ing shortage  did  not  exist.  However,  he  different- 
iated between  a  house  and  a  home  and  called  atten- 
tion to  the  fact  that  while  the  total  population  of 
Winnipeg  has  actually  decreased,  due  to  the  way  in 
which  Winnipeg's  manhood  answered  the  call  of  the 
Motherland,  the  curve  of  school  attendance  showed  a 
continuous  increase. 

It  is  estimated  that  at  least  8,800  families  are  im- 
properly housed  in  the  city  at  the  present  time  and  in 
order  to  meet  the  demands  within  the  next  six  years 
an  extensive  construction  schedule  will  have  to  be 
worked  out,  and  he  suggested  the  formation  of  a  corp- 
oration to  undertake  this  work. 

Greater  Permanence  is  Desired 

Mr.  Martin /dealt  at  some  length  on  the  necessity 
for  a  carefully  prepared  town  planning  scheme  and 
particularly  on  a  good  permanent  form  of  construc- 
tion, and  expressed  a  hope  that  in  future,  construc- 
tion would  not  be  in  the  form  of  cheap  frame  build- 
ings thrown  together  by  inexperienced  builders  simply 
for  the  purpose  of  selling.  He  said  that  not  only  must 
homes  be  supplied  but  that  they  must  be  for  sale  at 
a  price  within  the  means  of  the  wage-earner,  and  that 
depreciation,  maintenance  and  heating  charges  must 
be  as  low  as  possible. 

Given  the  means  of  meeting  these  conditions,  the 
present  is  a  particularly  opportune  time  to  initiate 
the  operation  of  a  large  organization  whose  business 
it  shall  be  to  provide  homes  on  a  large  scale,  because 
of  the  unprecedented  and  growing  demand  for  small 
homes,  and  because,  under  the  provisions  of  the  gov- 
ernment housing  act,  all  but  a  small  portion  of  the 
capital  required  for  the  whole  development  can  be 
secured  through  government  loans. 

The  construction  of  houses  in  Winnipeg  is  now 
practically  at  a  standstill  because  of  high  costs,  due 
to  high  material  prices  and  wage  levels  and  the  wastes 
and  extravagances  of  present  methods  of  house  con- 
struction. Under  these  conditions  banks  will  not  un- 
dertake the  financing  of  house  ^construction  on  such 
a  basis  as  will  permit  any  general  resumption  of  house 
building  activities. 

The  solution  of  the  problem  of  home  shortage  and 
the  means  whereby  a  housing  corporation  would  be 
enabled  to  take  full  advantage  of  the  existing  oppor- 
tunity lies  in  the  reduction  of  costs — the  reduction  of 
construction   costs,     depreciation     and     maintenance 


charges  and  heating  or  fuel  costs. 

Construction  costs  are  high  to-day.  The  three 
principal  causes  to  which  this  is  attributed  are: 
high  material  prices,  high  wages  and  inefficiency  of 
the  skilled  building  trades.  House  builders  have  not 
sufficiently  considered  the  far  reaching  influences 
which    material    prices    have   on    the   relative   costs   of 
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different  types  of  construction  not  requiring  skilled 
labor.  For  example,  the  great  advances  in  lumber 
prices  and  carpenters'  wages  have  converted  frame 
construction  from  the  cheapest  type  of  house  con- 
struction to  the  most  expensive.  These  facts,  coupled 
with  improvements  developed  in  the  methods  and  ap- 
pliances of  concrete  construction  and  the  possibility 
of  using  unskilled  labor,  have  made  it  possible  to  put 
in  concrete  construction,  by  certain  methods,  at  much 
less  cost  than  frame  or  brick. 

Heretofore,  house  building  has  been  exclusively  in 
the  hands  of  the  small  contractor.  Houses  have  been 
built  singly  or  in  small  groups  and  there  has  been 
entailed  all  the  losses  incidental  to  small  scale  and 
unsystematic  construction.  These  are:  inefficient 
use  of  materials  and  labor,  high  material  costs  due  to 
small  purchases  and  poor  credit,  lack  of  a  compre- 
hensive plan  of  development  and  lack  of  standard- 
ized and  systematic  designs  and  construction  pro- 
cedure. 

Large  scale  operations  are  a  first  requisite  of 
economical      construction.      The      savings   effected   by 
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standardized  designs  and  the  consequent  savings  pos- 
sible by  the  reduction  of  all  similar  items  to  large 
numbers  of  a  few  kinds,  purchasing  direct  from  the 
manufacturers  in  carload  lots,  the  continuous  em- 
ployment of  large  groups  of  men,  the  taking  of  cash 
discounts,  greater  purchasing  power  and  other  eco- 
nomies practised  by  large  organizations  are  import- 
ant factors  in  reducing  costs. 

Proper  town  planning  and  planting  can  be  made 

to  do  much  toward  increasing  the  attractiveness  and 
value  of  a  housing  development.  These  are  only  pos- 
sible when  operations,  are  undertaken  on  a  large  scale. 
With  large  scale  operations  the  adoption  of  standard- 
ized house  designs  and  the  savings  secured  thereby  are 
made 'possible.  With  large  numbers  of  houses  in  de 
mand  and  the  insistent  necessity  of  reducing  con- 
struction costs,  large  scale  operations  are  the  logical 
procedure. 

Depreciation  and  maintenance  charges  must  be 
reduced.  To  do  so  requires  more  substantial  con- 
struction and  the  elimination  of  superfluous  features. 
There  is  also  required  as  an  ideal,  fireproofness. 

According  to  Mr.  Martin  by  the  methods  devel- 
oped, concrete  has  been  converted  into  the  least  ex- 
pensive type  of  construction.  It  is  also  fireproof,  and 
the  most  substantial.  Its  depreciation  is  practically 
nil,  and  with  concrete  consistently  used  throughout, 
much  that  usually     enters     into     house  maintenance. 


painting,  papering  and  similar  items,  is  largely  elim- 
inated. 

Most  houses  are  unduly  expensive  to  heat  on  ac- 
count of  unsubstantial  construction  and  the  inherent- 
ly poor  heat  insulating  properties  of  the  walls.  In 
the  type  of  house  developed  advantage  has  been 
taken  of  the  possibilities  of  concrete  construction  to 
build  the  walls  double,  with  a  dead  air  space  between, 
on  the  principal  of  the  thermos  l*ottle.  By  so  doing, 
great  economies  are  effected  in  fuel  consumption,  sav- 
ings of  from  twenty-five  to  fifty  per  cent,  in  heating 
costs  being  obtained. 

Mr.  Martin  touched  on  the  great  opportunity  for 
industrial  growth  in  Winnipeg  if  some  definite  plan  of 
construction  was  carried  out.  He  enumerated  the 
immense  quantities  of  manufactured  materials  neces- 
sary for  the  construction  of  a  large  number  of  houses, 
and  that  practically  all  of  these  materials,  including 
glass,  cement,  plaster,  plumbing  fixtures,  stoves  and 
many  others,  could  be  manufactured  in  Winnipeg,  and 
from  raw  materials  available  in  the  vicinity. 

He  also  touched  on  the  feasibility  of  electric  heat- 
ing for  houses  and  said  that  it  is  actually  being  done 
in  some  parts  of  the  world  and  is  feasible  in  Winnipeg 
until  such  time  as  the  available  power  supply  for  the 
city  becomes  exhausted,  and  the  price  begins  to  ad- 
vance; then  some  other  form  of  heat  will  have  to  be 
resorted   to. 


Montreal  General  Contractors 
Adopt  New  Labor  Schedule 


TH  E  General  Contractors'  Association  of  Mont- 
real, at  a  meeting  on  March  4,  decided  to  apply 
the  new  schedule  of  wages  previously  adopted 
by  the  Builders'  Exchange.  Mr.  Douglas 
Bremner,  who  presided  at  the  meeting,  explained  that 
the  new  maximum  wages  were  higher  than  the  rates 
actually  paid  during  the  winter  since  the  top  figures  of 
the  prevailing  scale  had  never  been  reached  in  pay- 
ments to  labor,  with  the  exception  of  bricklayers.  A 
union  delegation  at  a  recent  conference  admitted,  he 
said,  that  the  exactions  of  labor  last  autumn  had  had 
the  effect  to  a  large  extent  of  strangling  industry. 
Unemployment  ensued  as  a  consequence.  It  would 
have  been  better,  Mr.  Bremner  contended,  that  some 
speculative  building  should  have  been  encouraged 
during  the  winter  by  reduced  labor  wages;  better  that 
a  majority  should  have  had  employment  on  a  lower 
scale  than  that  only  a  few  should  have  enjoyed  the 
benefit  of  a  high  one. 

To  the  suggestion  of  Mr.  W.  M.  Irving  that  the 
proposed  reduced  scale,  being  lower  than  was  the  case 
in  other  centres  further  west,  would  result  in  trades- 
men leaving  the  city  to  seek  work  elsewhere  where 
higher  wages  were  in  vogue,  Mr.  John  Quinlan  re 
plied  that  Montreal  being  the  important  labor  market 
of  the  country,  outside  points  always,  in  any  case, 
turned  to  this  city  for  workers.  It  was  immaterial,  he 
said,  how  high  the  maximums  were  fixed,  other  places, 
where  necessary  building  was  projected,  would  be  pre- 


pared to  offer     enhanced     prices.     It     simply  meant 
"raising  the  ante." 

Wages  Must  be  Lower 

"If  wages  are  not  to  be  lower  there  will  be  no 
jobs  for  us,"  remarked  Mr.  Quinlan,  suggesting  the 
logical  corollary,  unemployment.  Activity  during  the 
summer  in  the  building  industry  meant  prosperous 
conditions,  a  prosperity  in  which  the  workers  would 
participate.  But  if  labor  was  not  reasonable  in  price 
no  one  would  carry  out  building  intent v 

Mr.  Bremner  remarked  that  enquiry  of  architects 
revealed  that  there  was  much  construction  work  in 
embryo,  the  development  of  which  was  only  impeded 
by  the  cost  of  labor. 

The  unskilled  building  labor,  in  a  communica- 
tion to  the  association,  drew  attention  to  the  fact  that 
at  the  meeting  of  the  Builders'  Exchange  on  Monday 
the  rate  in  their  case  was  increased  live  cents  more 
per  hour  than  the  figure  recommended  by  their  own 
committee.  It  was  decided,  however,  that  the  as- 
sociation would  not  take  any  action  since  the  entire 
schedule  had  been  approved  en  bloc. 

In  the  case  of  two  plasterers'  unions,  it  was  ex- 
plained, the  demands  of  both  had  been  considered  in 
setting  the  schedule.  The  rate  fixed  represented  a 
fair  average 

Plenty  of   Labor  Available 

The  International  Union  of  Carpenters,  it  was 
stated,  had  demanded  an  increase  of  practically  19  per 
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cent,  on  last  year's  niaxiinuni  rate  with  a  short  week 
of  44  hours,  while  the  Catholic  Union  of  Carpenters 
asked  that  last  year's  rates  he  maintained  with  a 
working  week  of'  50  hours.  The  scale  fixed  hy  the 
Builders'  Exchange  was  considered  reasonable,  taking 
.all  conditions  at  present  affecting  that  trade  into  con- 
sideration. It  was  especially  so  in  view  of  the  fact 
that  one  member  of  the  association  who  recently  re- 
quired some  ten  or  twelve  carpenters  had  received  450 
applications  for  employment  at   the   new   figure. 

One  speaker  considered  that  in  some  trades  the 
maximum  rates  as  set  were  too  high,  as  hundreds  of 
mechanics  were  working  to-day  in  the  city  lor  halt 
the  amounts.  He  did  not  urge,  however,  that  mem- 
bers of  the  association  take  advantage  of  that  con- 
dition, hut  recommended  the  unions  to  adopt  the  scale 
now  fixed  and  to  which  he  intended  to  conform  as  a 
lever  to  constrain  the  cheap  labor  contractor  to  meet 
its  level. 

As  the  General  Contractors'  Association  approved 
the.  new  schedule  hy  resolution,  Mr.  Bremner  pointed 
out  that  it  was  now  obligatory  for  members  to  follow 
the  rates.  Me  stated  that  the  association  never  has 
and  it  is  not  its  policy  to  make  any  agreements  with 
unions  whatsoever  respecting  wages. 

Classes  of  Membership  in   the  Engin- 
eering Institute  of  Canada 

March  S.   1921. 
Editor,  Contract  Record: — 

From  the  discussion  concerning  the  classes  ot 
membership  in  the  Engineering  Institute  which  took 
place  at  the  recent  annual  meeting  in  Ten  into.  I  came 
to  the  conclusion  that  the  following  arrangement  of 
membership   would   be   the   best: 

Senior   of   the    Engineering    Institute 
with  vote. 

Member  of  the   Engineering    Institute 
with  vote. 

Junior    of    the    Engineering    Institute 
without  vote. 

Associate  of  the  Engineering  Institute  of  Canada. 
without  vote. 

Senior: — It  seems  to  me  that  the  word  senior,  im- 
plying both  memhership  and  standing,  age  and  ex- 
perience, is  Better  than  such  a  word  as  fellow,  which 
some  think  implies  rather  a  caste  in  the  Institute.  The 
class  of  seniors  should  about  correspond  to  the  class 
now  designed  as  members,, 

Memher: — The  words  associate  member  have  never 
seeme'd  to  me  appropriate,  for  the  men  now  desig- 
nated  by  that  title  are  really  the  main  body  or  Quali- 
fied membership  of  the  Institute.  Why  not  just  drop 
the  word  associate  from  the  title  of  this  class? 

Junior:  -It  seems  to  me  that -there  need  be  no  dis- 
tinction between  the  student  and  the  junior,  and  that 
the  student  might  well  he  at  once  placed  in  the  junior 
class.  This  class  should  remain  a  continuing  one.  t<> 
a  fairly  high  age  limit,  thus  removing  the  loss  of 
membership  by  lapse  of  time. 

Associate: — The  word  associate  applied  to  our 
friends  in  industry  who  are  often  with  us  hut  are  not 
engineers,  seems  to  exactly  describe  the  relationship 
that  we  wish  to  create.  Tt  means  something  definite 
when  so  used,  which  is  more  than  I  can  find  it  does 
when  prefixed  to  the  word  member. 

Control: — Would  it  not  he  well  to  work  out  some 
scheme  whereby  juniors  and  associates,  who  form  the 
non-corporate    memhership.    would    have      a    limited 


i  if  Canada, 
of  Canada, 
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right  to  vote  on  matters  of  general  interest  to  all: 
while  only  the  corporate  membership,  the  seniors  and 
members,  would  have  the  right  to  vote  on  corporate 
and  purely  technical  matters,  coupled  with  the  right 
to  veto,  by  say  a  two-thirds  majority,  the  vote  of  the 
non-corporate  members.  This  last  is  hut  a  hazy  sug- 
gestion which  has  not  yet  taken  very  definite  form  in 
my  mind:  possibly  some  brother  engineer  can  develop 
it  further. 

Yours  very  truly, 

Charles  A.   Mullen,  M.E.I.I  . 
Milton   I  lersey  Co.,  Ltd.. 
Industrial  Chemists,  Engineers  and  Inspectors, 

Montreal. 


Freight  Traffic   on    Montreal  Street 
Car   System 

THE  Montreal  Tramways  Company,  the  Ad- 
ministrative Commissioners,  and  the  Tramway 
Commissioners  have  been  unable  to  agree  on 
the  conditions  upon  which  freight  will  be  car- 
ried by  the  company.  The  company  refused  to  ac- 
cept the  following  condition:  "That  the  Tramway 
Commission  shall  determine  the  routes  which  the 
freight  cars  will  follow,  the  nature  of  merchandise 
and  other  material  that  may  be  transported  and  the 
tariff  for  such  transportation  to  be  charged  by  the 
company."  The  chairman  of  the  Administrative  Com- 
missioners, in  view  of  the  deadlock,  has  decided  to  call 
a  meeting  of  contractors  and  others  interested  with  a 
view    tn    reaching   an    agreement. 

The  clauses  agreed  to  were: — 

Freight  cars  are  allowed  the  use  of  streets  for  de- 
liveries between  the  hours  of  12  p.m.  and  5  a.m. 

Police  headquarters  must,  in  every  case,  be'noti- 
fied  of  all  freight  movements  in  the  city.  The  con- 
signee's name,  nature  of  freight,  place  and  hour  of  de- 
livery are  required ; 

Freight  liable  to  damage  streets  must  not  be  de- 
livered unless  special  provision  is  made; 

Xo  freight  shall  be  delivered' to  persons  who  fail 
to  conform  to  civic  regulations  or  by-laws  governing 
the  quick  removal  of  freight,  the  placing  of  lights 
thereon  after  dark,  or  the  protecting  of  pavements 
where   necessary. 

By  furnishing  a  twelve  hour  notice  to  the  com- 
pany, the  city  may  temporarily  forbid  freight  deliver- 
ies on  any  portion  of  a  street. 

Five  cents  per  ton  will  be  collected  by  the  city  on 
all  freight  delivered  by  the  company,  to  offset  dam- 
age or  work  involved  in  keeping  streets  and  sidewalks 
clean  :    such  payments  shall  be  made  monthly. 

The  permit  shall  he  granted  from  year  to  year 
and  should  the  city  authorities  decide  to  rescind  such 
permit,  they  shall  be  permitted  to  do  so  by  giving 
the  company  three  months'  notice,  in  advance,  to  that 
effect. 


Ice   Prevention   in  Hydro-Electric 
Power  Plants 

AT    the    joint    meeting,    on    March     3rd,    of     the 
Toronto   Branch  of  the  Engineering  Institute 
of    Canada    and    the    Toronto    section    of    the 
American    Institute    of    Electrical    Engineers. 
Mr.  John    Murphy.    M.E.I.C.     F.A.I.E.E.,    consulting- 
engineer     and     hydro-electric     expert     for     the      Do- 
minion     Government,      gave      an      intensely      inter- 
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estipg  lecture  on  ice  formation  and  prevention, 
with  particular  reference  to  the  means  of  keeping 
hydro-electric  power  plants  in  operation  during 
the  winter  months.  Mr.  Murphy  has  been  In 
vestigating  this  topic  for  a  great  many  years  and' 
has  managed  to  secure  moving  pictures  of  ice  forma- 
tion processes  that  elucidate  the  principles  which  he- 
applies  in  his  scheme  for  maintaining  plants  free  from 
ice  troubles. 

The  speaker  explained  thai  the  freezing  point 
was  a  very  critical  temperature,  a  thousandth  part  of 
a  degree  being  all  that  was  required  to  differentiate 
freezing  and  thawing.  The  pictures  show  how  easily 
ice  can  be  formed  in  water  at  freezing  temperature. 
by  friction,  but  that  in  water  just  a  fraction  of  a  degree 
above  freezing  point,  it  was  impossible  to  make  ice 
form. 

Mr.  Murphy  uses  this  principle  in  his  scheme  for 
preventing  frazil  ice  formation  in  hydro-electric  power 
plants.  This  idea  is  to  raise  the  temperature  of  the 
machinery  or  water  to  a  point  where  danger  from 
frazil  or  anchor  ice  would  be  avoided.  Me  mentioned 
two  methods,  one  using  hollowed  rods  and  machinery 
in  which  exhaust  steam  could  be  injected  and  the 
other,  driving  steam  or  exhaust  water  above  the  plant. 
SO  as  to  raise  the  temperature  of  the  water  around 
the  machinery  a  small  fraction  of  a  degree  ncccssan 
to  prevent  ice  trouble.  One  ton  of  coal.  Mr.  Murphy 
claimed,  had  prevented  a  3,000  h.p,  plant  from  being 
shut  down,  while  150  tons  of  coal  a  day  had  been  used 
to  keep  an  auxiliary  steam  plant  in  operation,  while 
the   same   plant    had   been   out   of  operation. 

Mr.  Murphy  pointed  out  the  fallacy  of  the  opinion 
that  it  requires  a  vast  amount  of  energy  to  prevent 
water  from  freezing.  Manx-  people  believe  that  all 
the  water  passing  down  a  stream  had  to  be  heated, 
but.  by  taking  tin   St.   Lawrence  River  as  an  illustra 


tion,  he  showed  that  very  little  energy  is  really  re- 
quired. The  St.  Lawrence,  at  a  given  point,  he  illus- 
trated, is  3,(XX)  ft.  wide.  In  50  days  of  ice  forming 
weather  the  ice  becomes  2  ft.  thick.  A  strip  of  ice  1 
ft.  wide.  2  ft.  thick  and  3,000  ft.  I011J4  contains  0,000 
mi.  ft.  While  the  6,000  ctt.  ft.  of  ice  was  being  formed, 
,i  tremendous  quantity  of  water  passed  down  stream. 
200,000  cu,  ft.  per  second  being  the  How  during  the 
winter  season.  In  50  days  there  are  thus  NM.O*,IO,000- 
000  cu.  ft.  of  water  passing  the  point  where  6,000  cu. 
ft.  of  ice  was  formed,  or  144.(XJO,000  times  more  water 
passed  down  stream  than  was  turned  into  ice.  It  is 
thus  evident  how  little  energy  is  needed  to  prevent 
the  formation  of  ice  at  any  particular  point 

Mr.   Murphy's  address  created  a  great   deal  of  in 
terest  and  considerable  discu-sion   took  place. 


One  Truck  Hauls  More  Than 
Seven  Teams 

An  interesting  comparison  has  been  made  in  the 
Oklahoma  Highway  Bulletin  with  regard  to  teams 
versus  motor  trucks  in  the  hauling  of  road  building 
materials.  A  road  contractor  While  hauling  crushed 
stone,  employed  Seven  teams,  seven  drivers  and  oik 
.V.. -ton  motor  truck.  The  seven  teams  had  each 
hauled  three  loads  of  1  j  yards  per  day.  a  total  o 
yards  daily.  By  motor  truck  he  hauled  33  yards  each 
day.  Figuring  the  cost  of  each  team  and'  driver  at 
$7.25.  the  total  amount  was  $50.75  per  flay  for  seven 
teams.  The  3]  ..-ton  motor  truck  actually  hauled  more 
material  each  day  than  the  seven  teams.  The  operat- 
ing expenses  of  the  motor  truck  figured  to  $18.40  per 
day.  thereby  effecting  a  daily  saving  of  $32.35.  The 
distance  of  the  haul  was  4'..  miles  each  way.  or  a 
total  of  nine  miles. 


Dominion  Government  Brings 
Down  Public  Works  Estimates 


THE  estimated  expenditures  of  the  Dominion 
Government  for  the  fiscal  year  ending  March 
31,  1022,  as  brought  down  last  week  aggregate 
$582,062,698,  railway  estimate  alone  consuming 
$168,009,790  of  this  total.'  A  lan?e  part  of  this  lattei 
amount  is  due  to  the  purchase  of  the  Grand  Trunk 
System.  Apparently  the  government  is  committing 
itself  to  the  carrying  out  of  public  works  to  a  limited 
degree,  as  certain  estimates  are  included  in  the 
budget. 

In  the  page  devoted  to  capital  expenditures  on 
account  of  railways  and  canals  there  is  a  separate  item 
for  S4.117.',(M  to  be  expended  for  construction  and 
betterments;  $1,903,133  for  improvements  in  existing 

equipment    and    purchase    of    new     w  ork-t  quipment    b\ 

way  of  assistance  to  the  Canadian    National   Rolling 
Stock   Company  or  any  company    in    the    Canadian 

Northern    or   <  .rand     Trunk    Pacific   system. 

Another  $100,000  is  asked  tor  the  Port, Nelson 
terminals  of  the  Hudson's  Bay  Railway ;  $5,000,000 

construction   work  on  the  \\  ellaud  Canal  and  $339,000 
for  construction   and  betterments  on   the   Trent   I  "anal. 

Chargeable  to  income  there  is  another  expenditure  of 


$515,000  asked  for  the  Trent  improvements.  (  me 
million  dollars  will  be  spent  on  the  Parliament  build- 
ings during  the  coming  year.  S1..W0.000  for  a  new    dry 

dock  at   Esquimalt,  $1,250,000    for    improvements 

St.  John   harbor  and  $1,000,000    for    Toronto    ha 
improvement,    as     well     as    $175,000    for    breakwater 
protection  at    Toronto  Island. 

The  principal  items  of  expenditure  in  (Ontario  are 
as  follows;  $32,000  to  reconstruct  public  buildings 
destroyed  by  tire  in  Alexandria:  $55,000  to  enlarge  the 
educational  block  of  the  Kingston  K.M.t. ;  $10,000 
tor  tractors  for  Postal  Station  "A,"  Toronto,  and 
$25,000  for  Improvement  and  repairs  to  Dominion 
buildings. 

In     Ontario    the    harbors    and    rivers    expenditures 
total    $370,850,    the    principal    expenditures     being 
follows:     Breakwater    reconstruction   at    CoHii 
$25,000;   rebuilding    wharf  in    Little  Current,  SJ  1.000; 
wharf  reconstruction  at   Owen   Sound.  $7.000 ;  repairs 
to  Port  Colborne  breakwaters.  $55,000:  repairs  to  Port 
Dover    piers,    $11,000.       Dredging    in    Ontario    and 
Quebec   comes    to  $450.<XX>.       'There   are   estim.it.  - 
S24O.O0O  for  the  Burlington  channel  new   bri<: 
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Oil   Protects    Concrete    Piers 
from   Sea  Water   Action 

Examination  of  Test  Specimens  Immersed  Since  1909  Shows  Them 

Covered  with  a  Tar-Like  Coating  Which  Prevents  Corrosion  - 

Rich  Wet  Mixes  Seem  Least  Affected  by  Salt  Water 

By  ABERTHAW  CONSTRUCTION  CO. 
Contracting  Engineers,  Boston,  Mass. 


SOME  years  ago  it  seemed  desirable  that  the  Ab- 
erthavv  Construction  Company  determine  defi- 
nitely, if  possible,  whether  or  not  concrete  could 
be  so  made  as  to  resist  all  effects  of  sea  water 
and  frost  in  a  northern  climate.  Permission  was  ob- 
tained from  the  United  States  Navy  Department  to 
make  and  store  some  16-foot  concrete  specimens  in 
the  Navy  Yard  at  Charlestown,  Mass.  In  the  prepar- 
ation of  these  specimens,  Mr.  Herbert  L.  Sherman 
of  Boston,  a  cement  chemist  of  established  reputation. 
co-operated  with  the  Aberthaw  Company,  so  far  as 
chemical  analysis  and  quantitative  tests  were  con- 
cerned. 

In  January  of  1909,  twenty-four  specimen  piers 
were  manufactured  and  hung  under  the  cap  log  of  a 
wharf  at  the  Navy  Yard.  The  length  of  these  piles 
was  such  that  the  bottom  would  always  be  immersed 
even  at  dead  low  water,  while  the  top  would  always 
remain  above  high  water.  The  fact  that  the  tide 
ebbs  and  flows  every  twelve  hours  would  thus  bring 
it  about  that  in  cold  weather  the  specimens  would 
be  alternately  frozen  and  thawed.  Some  of  the 
specimens  were  mixed  so  lean  in  cement  that  the}' 
were  necessarily  somewhat  porous.  It  was  to  be  ex- 
pected that  any  porous  masonry  subjected  to  the 
treatment  planned  would  show  spalling. 

The  selection  of  the  material  and  the  method  of 
working  it  was  determined  in  a  discussion  carried  on 
in  the  Engineering  News  and  by  correspondence  with 
those  most  experienced  in  masonry  work  along  the 
water-front. 

Composition  of  Specimens 

The  first  three  specimens  were  composed  of  one 
part  cement,  one  of  sand,  and  two  of  stone ;  mixed 
dry,  plastic,  and  very  wet,  respectively.  The  next 
three  were  made  of  approximately  one  part  of  cement, 
two  of  sand,  and  four  of  stone,  but  so  proportioned, 
after  mechanical  analysis  of  materials,  that  the  ex- 
cess of  cement  over  voids  of  sand  should  be  10  per 
cent.,  and  the  excess  of  mortar  over  voids  of  stone 
should  be  10  per  cent.  These  three  were  likewise 
mixed  dry,  plastic  and  very  wet,  respectively.  The 
next  three  were  made  of  one  part  cement,  three  of 
sand,  six  of  stone,  and  mixed  dry,  plastic  and  very 
wet,  respectively. 

Next,  ten  specimens  were  made  in  pairs,  one  of 
each  pair  being  mixed  1 :1 :2  and  the  other  1  :3:6.  All 
of  these  were  mixed  wet.  Two  were  made  from  a 
Portland  cement  practically  free  from  iron ;  two  of  a 
commercial  portland  cement  high  in  alumina ;  two 
of  a  commercial  cement  low  in  alumina;  two  of  an 
iron  ore  cement  practically  free  from  alumina;  two 
of  slag  cement. 

The    other   five    samples     consisted    of    one    part 


cement,  three  of  sand  and  six  of  stone,  and  were  mix- 
ed quite  wet.  Number  20  was  especially  well  mixed — 
much  more  time  being  taken  than  is  usual  in  mixing. 
Number  21  was  lost  in  handling  in  1912,  while  Num- 
ber 19  disappeared  sometime  between  1916  and  1920. 
Number  22  had  one-tenth  part  by  weight  of  hydrated 
lime  substituted  Eor  an  equivalent  amount  of  the 
cement,  thus  making  the  mixture  really  0.1  hydrated 
lime  ;  0.9  standard  portland  cement ;  three  parts  sand  ; 
six,  stone.  Number  23  was  mixed  with  a  Sylvester 
solution  of  soap  and  alum  ;  Number  24  contained  fine- 
ly pulverized  clay  to  the  amount  of  5  per  cent,  of  the 
weight  of  the  cement.  As  for  brands  of  cement,  the 
fust  nine  specimens,  which  were  made  from  the  aver- 
age standard  portland  cement,  were  formed  by  mixing 
together  equal  parts  of  Vulcanite,  Alpha  and  Giant 
brands.  These  were  thoroughly  mixed  in  the  mortar 
box  and  then  repacked  by  weight.  The  cement  of  the 
other  specimens  was  as  follows:  The  cement  free 
from  iron  was  Blanc  Stainless:  the  commercial  port- 
land  high  in  alumina  was  Atlas  ;  the  commercial  port- 
land  cement  low  in  alumina  was  a  mixture  of  equal 
parts  Lehigh  and  Helderberg;  the  iron  ore  cement 
practically  free  from  alumina  was  Hermmoor  Erz 
German  portland  cement:  and  the  cement  made  from 
slag  was  Universal. 

The  stone  used  was  broken  trap  rock  from  quar- 
ries at  Maiden,  Mass.,  a  cubic  foot  weighing  90.24 
pounds,  while  the  voids  were  found  to  be  50  per  cent. 
The  stone  passed  a  lr4-inch  ring  with  the  dust  screen- 
ed out.  The  sand  used  was  clean  and  sharp,  and  per- 
haps a  little  finer  than  usual.  It  was  obtained  from 
banks  at  South  Acton,  Mass..  and  when  weighed  dry 
averaged  97.18  pounds  per  cubic  foot,  while  the  voids 
were  calculated  in  the  dry  sand  as  34.2  per  cent.  As 
used  in  the  work,  the  sand  contained  4.6  per  cent,  of 
moisture. 

Method  of  Pouring 

The  specimens  were  made  on  the  first  floor  of  one 
of  the  buildings  at  the  Navy  Yard,  and  while  the 
temperature  of  the  room  was  kept  above  freezing 
point,  it  was  not  very  warm.  The  mixer  was  set  on 
the  floor,  the  feeding  chute  removed,  and  the  materials 
were  shovelled  directly  from  the  floor  to  the  mouth 
of  the  mixer,  located  about  3  feet  higher.  The  mixed 
materials  were  then  dumped  into  a  water-tight  mortar 
box  from  which  they  were  shovelled  into  wheelbar- 
rows and  carried  a  short  distance  to  forms  constructed 
of  plank.  It  should  be  noted  that  the  specimens  were 
cast  in  ,a  horizontal  position.  In  order  to  give  them 
stiffness  so  that  they  could  be  handled  without  break- 
ing, a  ^-inch  twisted  square  steel  bar  was  embedded 
in  them  for  their  full  length  and  projected  from  the 
upper  end,  forming  a  loop.    In  the  upper  end  of  each 
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Specimen   No.   1  in   1913 


Sample  No.  1;  proportions,  1:1:2.  248  lb.  water:  cast  dry  Jan 
tions  on  March  3,  1910. — Front  face  showed  some  slight  su 
ber  17,  1913 — Face  eroded  badly  for  full  length.  Sides  and  b 
1920 — Face  eroded,  but  seemingly  no  worse  than  in  1918.  Co 
side  and  a  large  chunk  was  out  of  a  back  corner.  As  speci 
tion  under  the  piers,  it  shattered  badly  at  about  mid-length 
weight  of  one  end  when  it  was  being  laid  on  the  pier.  The 
along  cracks  which  were  invisible  before  the  specimen  was  br 
sound.  Many  cracks  could  be  seen  to  have  existed  for  some  t 
placing,   the   specimen   split  down   the   middle   nearly  to  the  top 


Specimen  No.   1  in  1920 

uary  9.  1909:  specimen  immersed  February  27.  1909.  Condi- 
face  erosion,  extreme  at  about  half  tide.  Condition  on  Decem- 
ack  probably  as  good  as  when  poured.  Condition  on  June  9, 
rners  slightly  rounded.  A  bad  crack  could  be  seen  on  one 
men  was  lain  on  the  dock  preparatory  to  replacing  in  its  posi- 
This  shattering  was  not  due  to  any  blow,  but  simply  to  the 
oncrete  in  the  center  of  the  specimen  was  found  badly  rotted 
oken.  The  chunks  broken  off,  however,  seemed  to  be  fairly 
ime,    as    the    concrete    was    badly    discolored    along    them.      In 


specimen  for  a  depth  of  8  feet  there  was  also  placed  a 
steel  pipe  -".•  inches  in  outside  diameter.  This  was 
used  simply  In  core  a  hole,  and  was  removed,  after 
the  specimens  were  set,  in  the  following  manner:  Be- 
fore placing,  it  was  covered  on  the  outside  with  par- 
affin, and  when  the  concrete  hail  set,  live  steam  was 
turned  into  the  pipe,  which  was  then  easily  and  quickly 
removed.  At  the  extreme  top  of  each  specimen  was 
embedded  a  3-inch  pipe,  which  was  threaded  and  cap 


ped.  The  object  in  coring  this  hole  was  to  ascertain 
whether  water  percolated  into  the  specimens  from 
the  sea. 

The  sand  and  stone  were  measured  in  accurately 
made  frames  and  were  then  completely  fed  into  the 
mixer  first  :  next  the  cement  was  shovelled  in,  the 
process  requiring  about  one  minute ;  and  after  half 
a  minute  the  water  was  added  with  pails,  being  accur- 
ately w  eighed  out,  this  occupying  about  one  minute. 
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Specimen   No.  3  in   1913. 


Specimen    No    3  in   1920. 


Sample  No.  3:  proportions,  1:1:2;  426  lb.  water;  cast  very  wet.  January  9.  1909;  specimen  immersed.  March  1,  1909.  When 
cast  the  concrete  was  soft  enough  to  run  out  of  an  overturned  barrow,  but  it  would  not  flow  like  syrup.  Condition 
March  3.  1910 — Apparently  in  as  good  condition  as  when  placed.  Condition  December  17,  1913 — Face  somewhat  pitted, 
rdgcs  good,  sides  good,  back  good,  slightly  pitted.  Condition  June  9,  1920— Appears  unchanged  since  photograph  was  taken 
in  1913.      In  very  good  condition.     Corners  sharp.      Face  only  very   slightly   pitted. 


In  every  case,  in  as  hear  two  minutes  as  possible  after 
the  first  water  was  added,  the  hatch  was  dumped  from 
the  mixer.  It  required  from  15  to  18  minutes  entirely 
to  place  a  hatch  in  the  forms,  where  it  was  thoroughly 
spaded  and  tamped.  The  workmanship  was  intended 
to  reproduce  as  nearly  as  possible  the  conditions  of 
actual  practice. 

The  specimens  remained  in  the  building  for  about 
five  weeks  before  being  hung  from  the  cap  log,  in  the 
N'avy  Yard. 

In   1609  the  core  holes  left   by   the   withdrawal  of 


tlie  i'j-inch  steel  pipe  were  sounded  for  water.  All 
were  dry  except  seven,  which  contained  water  as 
follows: — 

X.i.      1    38  inches 

No.     2   65  inches 

No.     4    ' 60  inches 

No.     5    52  inches 

No.     7    16  inches 

No.     8    22  inches 

No.  15    27  inches 

From  time  to  time  examinations  have  been  made 
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of  the  entire  set  of  specimens,  and  photographs'  have 
lircn    taken.      These    photographs    are    00    lile    at    the 

office  of  the  Aberthaw  Construction  Company, 
ton.  In  December  of  L913  and  again  in  June,  1920, 
each  specimen  was  lifted  to  the  wharf  and  carefully 
photographed.  The  picture  shown  in  this  article  are 
half-tones  made  without  retouching  from  these  photo- 
graphs. 

( )f  the  specimens  examined,  those  which  exempli- 
fied   a    rich,    wet    mixture    appeared    to    he    in    the    best 

condition.     I>nt   the  last   examination   has  revealed  a 


condition    of    the    specimens    which    has    not    hitherto 
existed.      One   and    all,    they    were    coated    from    high- 
water  mark  to  low  with  a  thick,  tenacious  black  suh- 
stance,    somewhat    resembling    tar.   yet   considerably 
fluid  when  exposed  to  the  sun.     Tin-  substance 
varied   in   thickness   from   more   than   a   quarter  of  an 
inch  at  high   water  mark  to  virtually  nothing  at  low, 
and   adhered   so  closely   to  the   concrete   that  attempts 
to  brush  or  scrape    it  off  were  entirely  unsuccessful. 
It  was  noticeable,  further,  that   where  this  coating 
adhering,  barnacles  and  other   forms  of   marine 


Specimen   No. 


Specimen    No.    7    in    19*0 
cast    quite    dry.     January     11.     1909;     specimen    immersed    February    87. 


Specimen  No.  7;  1:3:6  mix  with  182  lb.  water;  cast  quite  dry.  January  11.  1909:  specimen  immersed  February  87.  1909. 
when  cast  did  not  quake.  Condition  March  3.  1910 — Slightly  pitted  on  the  sides — more  so  on  front  face,  where  the  fine 
material  had  apparently  been  eroded,  exposing  the  stones  but  leaving  them  firmly  embedded.  Condition  December  17.  1913 — 
Specimen  entirely  eaten  through  at  3'2  feet  above  low  water,  about  a  foot  in  length,  all  gone  Bars  holding  together.  Back 
side  eaten  on  a  slant  for  10  feet.  Only  slightly  eaten  below  low  water  line.  Material  dead  at  eaten  section  Condition 
June  9.  1920 — Specimen  entirely  gone  between  high  and  low  water.  Top  of  bottom  part  badly  disintegrated.  In  very  good 
condition   at  the  very  bottom.      Fine  aggregrate   rotted  for  about    ',    inch   in   depth   below  high   water 
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Specimen   No.    12  in   191S. 


Specimen   No.    12   in    1920 


Specimen  No.  12;  1:1:2  mix  with  325  lb.  water;  cast  wet  January  12,  1909;  specimen  immersed  February  27,  1909; 
when  cast,  quaked  with  light  tamping.  Condition  March  3,  1910— a  very  slight  action  was  noticeable  on  the  front  face.  Con- 
ditions December  17.  1913— very  good  condition.  Edges  all  sharp  at  mid-water.  A  slight  flaking  in  back.  Front  slightly 
pitted  from  mid-water  to  bottom;  a  litttle  more  above  low  water.  Condition  June  9,  1920 — corners  broken  slightly.  Faces 
slightly    pitted   about   mid-height.      Bottom   and   top    good. 


life  which  previous  inspection  had  revealed  clinging 
in  profusion  to  the  piles,  were  now  completely  elim- 
inated. In  so  far  as  could  be  judged,  further  erosion 
or  corrosion  had  ceased  with  the  advent  of  this  coat- 
ing, which,  to  all  appearances,  offers  a  complete  pro- 
tection to  that  part  of  the  concrete  surface  which 
usually  suffers  from  intermittent  contact  with  salt 
water  and  the  upper  elements. 

Investigation  revealed  the  fact  that  the  ships  at 
the  Navy  Yard  are  using  large  quantities  of  fuel  oil 
instead  of  coal,  and  that  much  of  this  material  is  con- 
stantly floating  on  the  water,  not  only  at  the  Navy 
Yard,  but  in  all  parts  of  Boston  Harbor.     Mr.  G.  W. 


Maker,  who  personally  made  the  last  inspection  for  the 
Aberthaw  Construction  Company,  points  out  very 
particularly,  however,  that  the  substance  adhering 
to  the  piles  is  not  merely  free  oil.  Somehow  or  other 
it  has  undergone  a  sea-change ;  perhaps  only  an  emul- 
sification  together  with  an  accompanying  washing 
away  of  its  lighter  particles,  but  a  change  sufficient 
to  make  it  a  very  perfect  protection  for  concrete  sur- 
faces. 

Since  conditions  in  most  harbors  are  likely  to  be 
similar  to  those  in  Boston  Harbor,  there  is  apparently 
a  great  deal  of  opportunity  for  floating  oil  to  work 
good  as  well  as  harm. 
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Concrete  Roads  as  the  County 
of  Essex,  Ont.,  Builds  Them 

Standardizing  on  a  Minimum  Width  of  18  ft.  with  4  to  5  ft.  Shoulders- 
Most  of  Work  Handled  by  Contract— Usual  Cost 
From  $2.35  to  $2.65  per  Sq.  Yd. 

By  JOHN  F.  MILLEN 


Paper    read    before    Conference    of    County    Koa>l    EngiBeerl    .tn-l 
Superintendent!   of   Ontario 


IN  Essex  County,  Ont.,  all  the  concrete  roads  that 
we  are  now  building  art-  18  ft.  in  width,  with  an 
earth  shoulder  of  from  4  ft.  to  5  ft.  on  each  side. 

We  have  built  several  miles  of  concrete  road  15 
ft.  and  16  ft.  wide  with  earth  shoulders,  and  while 
these  roads  are  wide  enough  for  two  vehicles  to  meet 
and  pass,  we  find  that  a  width  of  18  ft.  is  much  better. 

In  making  the  sub-grade  we  aim  to  break  the  pre- 
sent consolidated  earth  road  as  little  as  we  can.  simply 
taking  as  much  off  the  centre,  as  is  necessary  to  make 
the  grade  with  a  crown  of  1  in.  in  the  width  of  IS  ft. 
In  some  cases  we  have  made  the  grade  level,  the  earth 
taken  off  being  put  on  the  side  to  help  make  the  earth 
shoulder.  If.  however,  we  have  to  take  enough  off  the 
centre  of  the  roarl  to  break  the  consolidated  earth 
road,  we  then  do  not  have  a  sub-grade  that  suits  us, 
as  it  will  be  softer  in  the  centre  and  on  the  outsides 
than  it  will  be  5  or  6  ft.  on  each  side  of  the  centre,  and 
rolling  will  not  make  it  uniform.  We  prefer  in  these 
cases  to  plough  the  whole  road  out.  harrow  it  well  and 
roll.  This  leaves  the  road  about  level  and  the  sub-. 
grade  will  be  uniform.  We  consider  that  having  the 
sub-grade  uniformly  solid  is  the  main  thing.  Another 
reason  we  take  as  little  off  the  centre  of  road  as  pos 
sible  is  that  we  want  to  get  our  roads  higher  than 
they  are  at  present. 

If  industrial  railway  is  to  be  used  to  supply  the 
material  we  grade  the  whole  road,  but  if  material  is 
to  be  delivered  by  teams  or  trucks  we  only  grade  one 
side  of,  say,  10  ft.  and  put  the  material  on  this  graded 
portion,  then  afterwards  grade  the  other  portion,  be- 
cause if  you  haul  oxer  the  grade  you  spoil  it  in  many 
ways. 

Tile  Drainage 

As  our  county  is  generally  level  and  none  too  well 
drained,  as  we  usually  base  a  large  ditch  on  one  side 
of  the  road  and  only  a  gutter  on  the  other  side  in 
which  the  water  often  lies  until  it  dries  away,  and  as 
WC  consider  that  drainage  is  the  important  factor  in 
having  a  good  concrete  road,  we  lay  not  less  than  a  4 
in.  tile  <>n  the  side  of  the  road,  and  about  every  40  rods 
an  outlet  is  made  across  the  road  into  the  large  ditch. 

We  use  some  favorably  known  brand  of  portland 
cement  and  washed  gravel  in  the  proportions  of  1 
part  of  cement.  1 '  _>  part  of  good  clean  sand  and  3  parts 
of  coarse  gravel  from  Tj  to  2  in.  We  have  sometimes 
used  pit  run  gravel  where  we  thought  it  was  about 
the  right  proportion,  but  we  find  it  is  better  to  have 
it  scre<  ned  and  in  all  cases  to  have  the  proper  pro- 
portions of  sand  and  stone.  Broken  stone  we  do  not 
use.  as  the  right  kind  is  not  easily  available,  and  the 

ivel  can  be  obtained  much  more  readily. 

On  a  road  less  than  20  ft.  in  width  we  do  not 
generally    use   any   reinforcement.      Wc    do.    however. 


use  some  reinforcement  where  the  nature  of  the  soil 
is  such  that  we  have  reason  to  believe  that  it  is  not 
as  solid  as  other  parts  of  the  road. 

We  lay  one  mix  roads  entirely.  We  have  not  laid 
much  road  ourselves,  as  we  generally  let  the  work  by 
contract.  ( >ur  machine  is  a  London  batch  mixer. 
using  \y2  or  1  bags  of  cement  to  each  batch,  with 
trough  delivery.  Most  of  our  contractors  have  Austin 
3-bag  hatch  mixers  with  conveyor.  During  the  past 
year  one  contractor  has  averaged  about  400  lineal 
feet  a  day  of  18  ft.  road.  ')  in.  at  the  side,  and  7  in.  at 
the  centre,     lie  used  an  industrial  railway. 

Moist  Earth  Protection 

As  soon  as  the  newly  laid  concrete  is  sufficiently  dry 
we  cover  it  with  about  1 :  a  inches  of  earth  and  keep  the 
earth  damp  for  a  few  days;  this  dirt  we  leave  on  until 
we  are  ready  to  open  the  road  for  traffic,  when  we 
usually  clean  it  off.  It  is  claimed  by  some  that  it 
would  be  better  if  left  on  for  a  while  after  road  was 
opened,  as  it  would  act  as  a  cushion.  Some  claim 
that  a  2-inch  covering  of  straw  kept  wet  is  as  good 
or  better  than  earth  on  the  finished  road,  and  much 
more  easily  taken  off  when  through,  but  it  is  not  easily 
put  on,  as  it  is  not  convenient  to  get  and  has  to  be 
bought. 

Expansion  joints  are  put  in  from  30  to  50  •  feet 
apart.  We  have  experimented  somewhat  by  putting 
a  joint  when  the  work  stops  at  noon  or  night  or  when- 
ever the  work  stops  for  an  hour.  For  that  reason  we 
have  joints  100  and  2<X)  ft.  apart  which  so  far  have 
shown  no  bad  results.  To  date  no  longitudinal  cracks 
have  appeared,  but  very  tine  cr>>ss  cracks  have  shown 
at  from  30  to  60  feet  apart,  so  we  have  concluded  that 
expansion  joints  should  be  put  in  at  least  ever 
ft.  As  a  tiller  in  these  joints  we  use  an  asphalt  mix- 
ture called  Elastite.  fj$  in.  thick.  This  tiller  must 
reach  to  the  sub-grade  and  extend  to  the  top  of  con- 
crete it  a  little  above,  and  must  he  true  and  perpen- 
dicular, or  otherwise  if  on  a  slant,  during  the  hard 
freezing  weather  the  edge  of  a  block  or  slab  will 
and  crawl  over  the  edge  of  the  other,  and  in  the  spring 
will  not  go  down  level  again  We  have  had  some  like 
this. 

Various  Methods  of  Finishing 

We  have,  of  course,  in  all  cax  the  templates 

tn  make  the  top  of  the  road  of  the  right  contour.  We 
have  used  a  wooden  float  to  finish,  also  a  roller  and 
belt,  and  in  some  cases  a  tamper,  followed  by  a  belt. 

Wc  believe  that  the  tamper  gives  the  best  results. 
If  the  road  is  to  have  a  2-inch  crown  in  IS  ft  jrou  use 
a  template :  that  leaves  it  with  a  two-inch  crown : 
but  to  use  a  tamper  we  use  a  template  which  leaves, 
say,  a  2'  -   in    crown.    This  tamper  is  6  in    wide  and 
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shaped  like  the  template,  so  made  as  to  make  a  two- 
inch  crown,  with  a  cross  handle  on  each  end,  and  you 
tamp  the  road  all  across  at  mice  as  it  is  slightly  high 
and  will  sink  this  '_•  inch.  A  roller  weighing  1  11).  to 
the  inch  in  length  will,  when  carefully  used,  compact 
the  top  somewhat,  hut  1  do  not  think  it  does  so  much 
compacting  as  the  .other  tool,  and  by  tamping  you 
force  out  any  extra  moisture  and  fill  the  voids.  To 
finish  we  use  the  belt. 

In  all  cases  we  put  on  a  competent"  inspector,  who 
is  to  see  that  the  grade  is  proper,  the  mixture  right, 
and  the  finishing  properly  done.  This  is  a  big  job  for 
one  man.  but  one  man  is  enough  with  an  honest  con- 
tractor, but  if  he  is  not  honest,  three  inspectors  can- 
not keep  him  honest. 

The  custom  usually  has  been  to  open  the  road  for 
travel  about  15  (lavs  after  being  laid,  but  this  is  too 
soon,  as  the  concrete  has  not  in  our  opinion  became 
thoroughly  set,  so  we  try  not  to  use  the  road  until  at 
least  one  month  after  being  laid,  and  it  would  be  bet- 
ter if  left  6  weeks. 

Earth  Shoulders 

After  concrete  is  laid  and  hardened  we  make  a 
shoulder  of  earth,  as  stated  before,  of  from  4  to  5  ft. 
Ufeually  on  the  side  where  the  big  ditch  is,  we  make 
the  shoulder  at  least  5  ft.  wide,  and  on  the  other  side 
we  make  a  new  gutter  or  clean  out  the  old  one,  so  as 
to  give  better  drainage  and  supply  us  with  the  neces- 
sary earth  to  make  the  shoulders. 


We  have  made   some  earth   shoulders  about  level 

with  the  concrete,  but  that  was  a  mistake,  as  the  earth 
seems  to  have  a  tendency  to  accumulate  and  in  a 
short  time,  a  year  at  most,  the  water  instead  of  run- 
ning off  the  road  i-  lying  on  the  edge  of  the  concrete. 
We  find  that  the  earth  grade  should  have  a  fall  of  at 
least  one  inch  to  the  foot. 

We  have  concrete  road  laid  in  1914  and  1915.  that 
for  .i  years  did  not  show  a  crack,  but  in  the  winter  of 
1918  cracks  did  appear  at  places  where  the  earth 
shoulder  was  too  high.  These,  however,  have  been 
kept  tilled  with  tar.  once  a  year— twice  would  be  bet- 
ter— and  the  concrete  itself  does  not  show  any  wear. 

Greater  Thickness  Recommended 

We  have  in  the  county  outside  of  the  city  of  Wind- 
sor, 24  miles  of  concrete  road  which  is  giving  excel- 
lent satisfaction.  Our  road-  mi  far  have  been  6  in. 
on  outside  and  7  in.  at  the  centre,  which  with  the 
crown  of  1  in.  in  the  sub-grade,  makes  a  crown  of  2 
in.  m   the  road. 

In  future  construction,  we  believe  that  the  roads 
would  be  much  better  and  not  subject  to  as  many 
cracks  if  they  were  made  not  less  than  X  in.  at  sides, 
and  10  or  11   in.  at  the  centre". 

Our  usual  cost  has  been  from  $2.35  to  SJ.«>5  a  scp 
yd.,  but  in  1^20  with  a  5  miles  haul  of  material  we  paid 
as  high  a-  S.^.27  where  reinforced  and  $3.14  without 
reinforcing. 
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RECENT  figures  compiled  from  the  income  tax 
returns  indicate  that  for  every  dollar  of  profit 
made  by  manufacturing,  personal  service  and 
agricultural  corporations,  a  loss  is  suffered  of 
about  three  cents;  that  in  the  case  of  trading.- mining 
and  quarrying  corporations,  the  loss  is  seven  cents; 
while  the  loss  to  construction  corporations  is  about 
twenty-five  cent-  for  every  dollar  of  profit.  Efforts  to 
procure  statistics  to  show  the  percentage  of  failures 
among  building  and  engineering  contractors  have  not 
been  successful.  There  is  little  doubt  that  these 
would  far  exceed  those  in  any  other  branch  of  busi- 
ness. 

Contracting  is  far  too  much  gambling  and  not  busi- 
ness, with  the  cards  stacked  against  the  contractor. 
This  fact  is  partly  due  to  inherent  conditions  under 
which  the  work  is  done,  such  as  the  uncertainties  of 
the  markets,  of  wages,  of  labor  productivity,  and  of 
weather,  but  partly  to  conditions  now  prevailing  but 
not  necessarily  inherent  in  the  work,  such  as  loos. 
methods  of  estimating  and  accounting,  faulty  specifi- 
cations and  vicious  forms  of  contract.  If  contracting 
is  a  gamble,  at  least  efforts  should  be  made  to  see  that 
the  cards  are  not  stacked  against  the  contractor. 


What  can  be  done  through  the  co-operation  of  the 

contractors  themselves  to  better  such  conditions,  to 
reduce  the  hazards  to  the  lowest  basis,  and  to  permit 
a  profit  to  be  expected  normally  as  the  result  of  intel- 
ligent and  diligent  effort?  A  constant  feeling  of  in- 
security is  the  bane  of  the  existence  iff  the  general  con- 
tractor, large  or  small.  Any  relief  from  this  would 
be  a  great  boon.  This  paper  is  an  effort  to  suggest 
some  aid. 

These  suggestions  must  be  prefaced  by  lw< 
mark-:  the  first,  that  the  chief  elements  by  which 
risk  can  be  eliminated  are  those  common  to  other  lines 
of  work,  namely,  good  judgment  in  bidding  for  work 
and  a  thoroughly  capable  organization  for  executing 
it;  and  the  second,  that  these  suggestions,  derived 
from  long  acquaintance  and  study  of  the  problems  of 
contracting  from  the  outside  in  litigated  cases,  are 
subject  to  correction  by  the  contractors  themselves 
from  their  intimate  knowledge  of  the  practical  side 
of  contracting. 

Construction  work  is  commonly  carried  on  under 
one  of  three  forms  of  contract,  the  cost-plus,  unit 
price,  or  lump-sum  contract. 

Jf  the  cost-plus  contract  could  generally  be  adopt- 
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ed,  the  risk  in  contracting  would  largely  be  eliminati  d 
Many  of  the  abuses  hereafter  discussed  find  no  place 

under  it.      Rut   its  uses  arc   limited. 

There  is  broad  scope  for  its  use  in  private  con 
tracts.  This  depends  upon  two  factors:  first,  that 
the  owner  has  complete  confidence  in  both  the  ability 
and  the  integrit)  of  the  contractor,  and  second,  that 
the  owner  is  more  concerned  about  having  an  excel- 
lent job  than  about  the  exacl  price, 

It  changes  the.  fundamental  relation  of  owner  and 
contractor.  Under  other  forms  of  contract,  the  finan- 
cial interests  of  contractor  and  owner  as  to  excellence 
of  workmanship  and  completeness  of  compliance  with 
the  specifications  are  on  different  sides  of  the  situ- 
ation; under  a  proper  cost-plus  system,  thev  are  on 
the  same  side.  The  contractor  is  the  personal  repre- 
sentative and  adviser  of  the  owner,  corresponding  to 
the  position  of  the  architect  or  engineer, 

Whether  this  extremely  advantageous  method  of 
contracting  comes  into  general  use  depends  large!) 
upon  the  confidence  which  individual  contractors  are 
able  to  inspire  in  the  minds  of  owners,  personal  or 
corporate,  and  upon  the  recognition  by  owners  that 
their  greatest  interest  is  in  having  the  best  building 
and  paying  a  reasonable  price  for  it. 

The  Unit  Price  Plan 

The  unit  price  system  tends  to  eliminate  the  con 
tractor's  risk  by  paying  him  upon  the  basis  of  the 
work  actually  done  rather  than  making  him  respon 
sible  for  errors  in  estimating  the  work  to  be  done.  It 
is  otherwise  open  to  the  same  abuses  as  the  lump-sum 
contract  and  the  dangers  hereafter  pointed  out  and 
the   remedies   suggested   are   equally   pertinent    to   it. 

It  is  much  more  applicable  to  engineering  than 
building  contracts.  It  ought  to  be  used  in  preference 
to  a  lump-sum  contract,  if  cost-plus  is  not  available, 
ill  all  cases  where  the  work  to  be  done  is  susceptible  of 
division  into  prescribed  units  and  where  there  is  am 
uncertainty  about  the  ultimate  plans  or  the  condi- 
tions to  be  encountered.  But  there  should  always  be 
a  proper  variation  in  the  unit  prices  if  the  number  of 
units  varies  beyond  narrowly   fixed  limits. 

Lump-sum  Contracts 

I  be  lump-sum  contract  in  its  ordinary  form  throws 
upon  the  contractor  not  only  the  legitimate  risk, 
which  every  contractor  must  be  ready  to  take,  of  an 
efficient  organization  .and  economical  administration, 
and  the  risk  of  markets,  labor  transportation  and 
weather,  but  also  the  risk  of  the  correctness  of  bis 
calculation  of  quantities  going  to  make  up  the  com- 
pleted work  and  of  the  sound  judgment  and  personal 
disposition  of  the  architect  or  engineer.  Some  of 
these  .risks  can  be  eliminated,  as  will  be  hereafter 
discussed. 

Every  lump-sum  contract  possesses  in  tin-  minds 
o!  most  owners  one  substantial  merit,  often  outweigh- 
ing all  others,  namely,  that  the  owner  knows  in  ad- 
vance what  the  work  is  to  cost.  This  will  keep  this 
method  in  general  use  and  this  makes  ,'•  necessary 
that   the  contractor's   interests  must   be   most   carefull) 

safeguarded. 

The  Value  of  a  Quantity  Survey 

I   nder  present   systems  of  lump-sum  contracts,  the 
contractor  has  three  branches  of  work  c.ptalU    ueces 
sary    tor  his  financial   success.      The   first    is  estimating 
the  quantities  of  material:    the  second   is  estimating 

the   cost    of   placing   these   materials   in   the   work;    the 


third    is   tin    ability    to   do   the    work    economically   and 
within  the  estimate? 

fhe  estimating  of  costs  and  the  execution  of  the 
work  within  those  costs  are  uncertain  tailors.  The 
skill  of  the  contractor  finds  its  opportunity  here. 
1 1  is  judgment  as  to  markets,  his  business  connections, 
his  judgment  as  to  the  future  cosl  and  efficiency  of 

labor  decide  his  estimates.  His  ability  to  select  suit- 
able superintendents  and  foremen,  his  elimination  of 
unnecessary  overhead  and  the  capacity  of  his  organiz- 
ation for  team  work  with  a  push,  determine  whether 
he  can  execute  his  work  within  his  estimates.  These 
are  the  legitimate  fields  for  competition,  where  the 
most  competent  man  will  prove  most  successful. 
Variations  in  these  can  not  be  eliminated  as  lonf 
men  are  of  varying  degrees  of  ability. 

fhe  estimate  of  quantities  is  a  different  matter. 
'Ibis  is  purely  mathematical.  Generally  speaking, 
there  can  be  but  one  bill  of  quantities,  if  the  plans  and 
specifications  are  clear  ami  susceptible  of  but  one 
meaning,  fhe  figuring  of  quantities  is  really  a  part 
ot  the  specifications.  It  often  requires  interpreting 
them.  A  bill  of  quantities  is  a  definition  of  th< 
tent  of  the  work  required  by  the  specifications'.     It  is 

the  part  of  the  owner  to  declare  to  the  contractor  not 
only  the  ultimate  structure  to  be  achieved  but  Un- 
necessary constituents  to  that  result.  The  contract 
fixes  the  conditions  of  performance  of  the  work,  the 
drawings  show  the  structure  to  be  built,  the  specifica- 
tions describe  the  material  to  be  used  and  the  manner 
of  use.  and  the  bill. of  quantities,  to  complete  the  dc- 
scription  of  the  job.  should  state  the  quantities 
materials  to  be  used  according  to  the  owner's  inter- 
pretation of  the  drawings. 

In  Great  Britain,  it  has  long  been  recognized  that 
the  bill  of  quantities  is  the  owner's  responsibility.  In 
this    country,    the    contractor    has    assumed    this    risk. 

fhe  British  practice  is  sounder  in  principle. 

Eliminates  the  Inefficient  Contractor 
Besides    eliminating    the    contractor's    risk   as    to 
quantities,    the    quantit)    survey    presents    two   other 
distinct   adv  antages : 

(a)  fhe  efficient  contractor  has  usually  built  up 
an  efficient  estimating  department.  fhe  more  effici- 
ent this  is  the  more  certain  it  is  to  include  the  entire 
quantit)  of  every  material.  The  efficient  contra 
has  as  a  competitor  a  host  of  inefficient  contractors. 
These  men  have  no  capable  estimating  organization. 
They  are  far  more  likely  to  estimate  quantities 
low  than  too  high.  The  inefficient  contractor,  by 
reason  of  estimating  quantities  to,,  low,  bids  low. 
the  job  and  lost-s  money  on.it.  His  error  thus  de- 
prives the  efficient  contractor  of  an  Opportunity  to 
d'  the  work  to  the  satisfaction  of  the  owner  and  at  a 
profit  to  himself.  fhe  adoption  of  the  quantity  sur- 
vey would  relieve  the  efficient  and  skilful  bidder  of 
the  fallacious  competition  of  the  man  who  figures 
quantities  too  low.  The  quantities  should  be  fig- 
ured and  guaranteed  by  the  owner  and  provision 
made  m  the  contract  for  an  increase  or  reduction  of 
the  contract  price  for  errors  j„  the  guaranteed  quan- 
tities. 

ib)       This    would    save   the   contractor's   overhead 
How  man)  bids  does  a  contractor  make  in  COmparii 
to  contracts  awarded  to  him?     I   was  told  by  a  p 
us   contractor   that    he    would   be   delighted   to 
one-tenth  of  the  jobs  on  which  he  bid.     This  is  a  part 
ot  his  overhead,      fhe  cost  ,,f  the  estimate  on  the  work 
not    secured   either  eats   up   the   contractor's   profits 
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is  paid  b)r  the  owner  whose  work  he  gets.  It  must  be 
the  latter,  if  the  contractor's  business  is  to  be  profit- 
able. It  often  is  the  former,  to  the  contractor's  loss. 
In  any  event,  some  one  pays  for  ten  times  as  much 
estimating  of  quantities  as  is  necessary.  If  a  quan- 
tity survey  is  made  and  guaranteed  by  the  owner, 
the  cost  is  of  only  one  estimate  and  it  falls  directly 
where  it  ought  to  fall — upon  the  owner. 

Need  for  Standard  Specifications 

This  country  is  deficient  in  specifications  of  mater- 
ial and  of  methods  of  work.  It  ought  to  be  possible 
as  to  almost  every  material  to  say  that  it  shall  conform 
to  a  given  grade  of  fixed  and  known  standards  pre- 
scribed by  a  central  organization.  This  would  take 
the  place  of  the  old  and  inexact  form  :  "Unless  other- 
wise prescribed,  all  material  shall  be  of  the  best 
quality." 

In  many  contracts  the  quality  of  cement  is  fixed 
by  reference  to  tests  prescribed  by  certain  official 
publications.  Lumber  is  often  specified  to  conform 
to  the  classifications  of  the  lumber  manufacturers' 
associations.  There  are  standard  codes  of  practice 
for  electric  and  gas  installation.  Very  fine  construc- 
tive work  has  been  done  by  the  American  Society  for 
Testing  Materials.  These  definitions  have  generally 
been  of  materials  and  have  not  included  methods  of 
doing  work.  Like  standards  and  exact  definitions' 
should  be  made  of  every  material  used  in  construction, 
and  of  every  process  of  installation.  The  result  would 
be  that  every  contractor  would  know  at  once  exactly 
what  he  was  required  to  furnish  and  would  not  be  de- 
pendent upon  interpretation  by  any  engineer  or  his 
subordinate. 

Vague  Specifications 
How   loose   these   specifications  have   been   in   the 
past,  is  illustrated  from  a  case  in  my  own  practice  in 
a  contract  made  some  years  ago.     The   specification 
for  framing  lumber  was  jn  the  following  terms : 

All  framing  or  other  lumber  to  be  thoroughly  seasoned, 
straight-grained  and  square-edged,  free  from  shakes,  wanes, 
large  or  loose  knots,  and  other  imperfections  impairing  its 
durability. 

This  is  supplemented  by  the  following: 
All    framing    and    other    lumber,    except    where    specified 
below,  to  be  bright  Southern  yellow  pine;    sap  on  one  edge 
and    extending   from    this   not   more    than   one-third   on    each 
face  will  be  admissible. 

It  is  not  surprising  that  the  general  contractors 
endeavoring  to  obtain  bids  from  lumber  manufac- 
turers under  this  specification  were  advised  generally 
by  them  that  they  would  not  bid  on  such  vague  speci- 
fications, and  were  obliged  to  go  back  and  insist  up- 
on an  amendment  of  the  specifications  so  as  to  permit 
the  use  of  lumber  in  accordance  with  the  carefully  de- 
tailed classification  of  the  Southern  Lumber  Manu- 
facturers' Association.  Ultimately  a  contest  resulted 
in  court  and,  while  the  contractor  received  some  re- 
dress, this  was  obtained  only  as  the  result  of  long 
and   expensive   litigation. 

Loose  Requirements 

Loose,  uncertain  and  discretionary  specifications 
should  be  excluded.  In  a  recent  contract  for  paving 
the  streets  of  a  town  in  Virginia,  the  materials  were 
defined  with  a  moderate  degree  of  accuracy,  but  the 
specifications  contained  the  following  loose  require- 
ment: 

The  materials  used  must  comply  with  the  requirements 
of  these  specifications,  and  ue  suitable  for  use  upon  the  street 
or  streets  to  be  paved.  They  shall  be  mixed  in  definite  pro- 
portions  by   weight,   depending   upon   their  character    and   the 


traffic   upon    the    street,   and   such    materials   and    proportions 
must   be   satisfactory   to  the  engineer. 

The  engineer  was  quite  unfamiliar  with  street  pav- 
ing and  varied  his  requirements  of  quantities  of  the 
different  materials  from  day  to  day,  finally  stationing 
a  man  at  the  mixer  who  dictated  what  should  be  done 
according  to  his  own  daily  judgment.  Any  practical 
man  knows  what  tin-  result  of  this  must  have  been 
upon  orderly  work  at  the  mixer  and  upon  obtaining 
the  proper  materials  and  having  them  delivered  on 
time.  The  specification  quoted  was  a  cover  for  a 
want  of  definite  knowledge  as  to  what  was  required. 
The  specifications  could  have  been  made  perfectly 
definite  just  as  well  in  advance  as  after  the  contract 
was  signed. 

•In  the  same  specifications  for  street  paving,  the 
town  assumed  the  responsibility  for  putting  in  sewer 
and  water  pipes.  It  relieved  itself  from  any  definite 
obligations  by  the  following  provision: 

The  town  will  use  all  reasonable  care  and  diligence  to 
have  sewer,  water  pipes  or  other  connections  and  improve- 
ments constructed  in  advance  of  the  laying  of  the  pave- 
ment, but  will  reserve  the  right  to  open  the  street,  to  perform 
such  sub-surfacing  work  during  the  progress  of  the  work 
under  this  contract  which  in  its  judgment  it  may  deem 
necessary. 

Any  experienced  contractor  can  see  the  difficulties 
that  were  likely  to  arise  from  any  such  vague  specifica- 
tion as  this.  'They  did  arise.  No  contractor  should 
be  obliged  to  bid  on  such  an  indefinite  obligation. 

Protection  Against  Unforeseen  Conditions 

In  a  recent  case  coming  before  the  courts,  the 
specifications  provided  for  a  classification  of  exca- 
vation as  "either  common  excavation  or  rock  excava- 
tion."    These  were  defined  as  follows : 

(ommon  excavation  shall  include  all  material  that  can 
be  removed  with  pick  or  shovel  or  by  dipper  dredge  without 
blasting.  Rock  excavation  shall  include  boulders  exceeding 
nine  cubic  feet  in  volume  and  material  requiring  blasting  for 
removal   . 

The  contractors  came  upon  sunken  logs,  not  ex- 
pected by  either  party.  'These  had  to  be  removed  by 
hand  and  this  cost  the  contractors  more  than  twice 
what  they  were  paid  for  rock  excavation  and  more 
than  twelve  times  what  they  were  paid  for  common 
excavation.  The  war  department  said  that  it  could 
find  no  provision  in  the  contract  for  paying  them  any- 
thing more  than  the  common  excavation  price  for  this 
unusual  condition.  Contractors  should  be  protected 
against  such  loose  specifications  as  these  by  express- 
ing in  the  general  conditions  that,  where  unexpected 
conditions  are  met,  a  reasonable  allowance  shall  be 
made. 

This  association  can  render  valuable  service  in 
co-operating  with  other  organizations  to  secure  more 
exact  definitions  of  materials  and  more  precise  forms 
of  specifications. 

General  Conditions  of  Contract 
'The  American  Institute  of  Architects  has  pre- 
scribed a  form  of  general  conditions  of  contract,  which 
is  far  in  advance  of  any  form  heretofore  adopted  in 
recognizing  the  contractor's  rights  as  an  equal  part 
to  a  contract.  .  It  is  not  too  much  to  say  that  every 
other  form  in  common  use  is  so  vague  that  it  is 
within  the  power  of  the  architect  or  engineer  to  make 
or  break  the  contractor. 

A  standard  form  of  general  conditions  should  be 
framed  by  engineers  and  contractors  working  to- 
gether and  made  a  part  of  every  engineering  contract. 
This  should  be  carefully  prepared  upon  the  principle 
of  doing  equal  justice  to  both  parties  to  the  contract. 
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I  here  arc  two  primary  principles  which  should  con- 
trol  in  the  preparation  of  such  forms:  (a)  Proper 
responsibility  should  be  assumed  by  each  party  in  his 
appropriate  sphere;  and  (bj  All  disputed  questions 
should  be  finally  settled  through  the  action  of  an  im- 
partial tribunal. 

Assumption  of  Responsibility 

(a)  A  form  extensively  used  in  contracts  with 
the  war  department  contained  the  following  provision 
violative  of  the  first  of  the  above  principles  : 

It  is  distinctly  understood  and  agreed  that  the  contractor 
assumes  all  risks  under  and  in  connection  with  this  contract 
on  account   of  delays  in   the  work  due  to  any  cause. 

In  another  government  contract  for  public  build- 
ings the  following  provision  occurred: 

That  no  claim  shall  he  made  or  allowed  for  damages 
which  may  arise  out  of  any  delaj  caused  by  the  party  of 
i  he    first   part. 

The  party  of  the  first  part  was  the  government  and 
it  actually  delayed  the  contractor.  The  court,  before 
which  the  case  came,  held — as  it  was  obliged  to  do — 
that  the  contractor  could  recover  no  damages  for  de- 
lay caused  by  the  government. 

The  injustice  of  these  provisions  can  not  be  de- 
nied, but  they  occur  over  and  over  again  in  public  and 
private  contracts  and  should  be  eliminated  through 
the  action  of  a  strong  contractors'  organization  . 

An  Impartial  Tribunal 

(b)  The  contracts  generally  in  use  make  the  ar- 
chitect or  engineer  the  final  authority  upon  all  ques- 
tions arising  under  building  and  engineering  contracts. 
The  following  is  a  provision  from  a  government  con- 
tract: 

These  specifications  are  intended  to  be  full,  clear  and 
complete.  Any  doubt  as  to  their  meaning  or  any  obscurity 
in  the  wording  of  them,  will  be  explained  by  the  engineering 
officer,  who  shall  also  have  the  right  to  correcti  any  errors 
or  omissions  in  them  whenever  such  errors  of  omissions 
become  apparent.  His  decision  in  all  such  cases  and  upon 
all  matters  relating  to  the  work  shall  be  final  and  binding  up- 
on  the  contractor. 

This  is  frequently  justified  on  the  ground  that  he 
is  the  author  of  the  specifications  and  therefore  the 
person  best  able  to  construe  them.  This  very  fact 
affords  the  best  of  reasons  why  he  should  not  construe 
them.  The  engineer  writes  what  in  his  judgment  has 
a  certain  meaning;  the  contractor  reads  them  with 
another  meaning.  The  proper  person  to  decide  what 
the  specifications  mean  is  someone  who  is  acquainted 
with  the  general  subject-matter  but  whose  mind  is  not 
already  made  up  as  to  the  meaning.  The  question  for 
decision  is  not  the  intention  of  the  author  of  the  speci- 
fications when  he  wrote  them;  it  is  the  intention  pro- 
perly conveyed  by  the  expression  used.  There  should 
in  every  instance  be  an  independent  tribunal  created 
by  the  contract  from  which  an  appeal  could  be  taken 
from  every  decision  of  the  architect  or  engineer. 

The  standard  documents  of  the 'American  Institute 
of  Architects,  by  way  of  contrast  to  the  above,  thus 
define  the  architect's  rights: 

The  architect  shall  have  general  supervision  and  direc- 
tion of  the  work.  He  is  the  agent  of  the  owner  only  to  the 
extent     provided     in     the     contract     documents    and    when     in 

special   instances   he  is  authorized   b>    the  owner  so  to  act, 
and  in  such  instances  he  shall,   upon  request,  show  th> 
tractor    written    authority.     *     *      * 

As  the  architect  is.  in  the  tirst  instance,  the  interpreter 
of  the  conditions  of  the  contract  and  the  judge  of  its  per- 
formance, he  shall  side  neither  with  the  owner  nor  with  the 
contractor,  hit  shall  use  his  powers  under  the  contract  to 
enforce  its  faithful  performance  by  both. 

The  architect  shall,  within  a  reasonable  time,  make  de- 
cisions  on    all    claims   of   the   owner   or   contractor   and   on    all 


other  matters  relating  to  the  execution  and  progress  of  the 
work  or  the  interpretation  of  the  contract  documci 

The  architect's  decisions,  in  matters  relating  to  artistic 
effect,  shall  be  final,  if  within  the  terms  of  the  contract  docu- 
ments. 

Except  as  above  or  as  otherwise  expressly  provided  in 
these  general  conditions  or  in  the  specifications,  all  the  archi- 
tect's  decisions   are   subject   to  arbitration. 

The  easy  devolution  of  authority  to  the  architect 
or  engineer  to  decide  all  uncertainties  directly  encour- 
ages vagueness  in  writing  specifications.  If  the  engi- 
neer knew  that  the  meaning  of  his  specifications  is  to 
be  determined  not  by  himself  but  by  independent 
authority,  he  would  take  every  possible  care  to  write 
the  specifications'  with  exactness. 

Association  Work  Helps 

This  association  has  already  done  much  prelim- 
inary work  in  exposing  the  wrongs  of  the  present 
forms  of  contract  and  in  pointing  out  the  changes 
needed.  The  form  of  lump-sum  building  contract  in 
The  Bulletin  for  January  forms  an  excellent  basis 
of  discussion.  The  committee  on  contracts  may  well 
continue  its  work  by  securing  the  co-operation  of 
other  organizations,  such  as  the  engineering  socie- 
ties, railroad  and  municipal  engineers,  owners  of  office 
buildings  and  retailers'  organizations  in  the  adoption 
of  a  just  form  of  contract  to  be  adopted  for  general 
use. 

Uniform  Cost  Keeping  Essential 
Another  method  of  eliminating  risk  arises  in  the 
adoption  of  proper  systems  of  cost  keeping.  Here 
again  is  an  instance  where  the  skilful  and  efficient 
contractor  is  at  a  disadvantage  in  obtaining  contracts. 
The  inexperienced  man  underestimates  his  cost- 
we  have  seen  he  does  his  quantities,  and  thus  under- 
bids the  efficient  contractor  and  in  the  end  loses 
money.  Generally  he  has  no  proper  acquaintance  with 
overhead.  The  job  is  lost  to  the  efficient  contractor, 
through  this  unnecessary  competition,  with  a  possible 
profit  at  a  reasonable  price.  Thus  both  are  lo! 
while  the  owner,  who  has  been  struggling  with  a  los- 
ing contractor,  is  equally  dissatisfied.  I  recall  hear- 
ing a  distinguished  architect  say  that  he  considered 
one  of  his  first  duties  to  an  owner  was  to  see  that  he 
paid  a  sufficient  price  for  his  work,  meaning  that  this 
is  the  only  method  in  which  a  good  job  could  be  in- 
sured. An  opportunity  for  extremely  valuable  work 
by  this  association  is  presented  by  instructing  their 
inexperienced  competitors  as  to  the  meaning  of  over- 
head and  by  agitating  for  a  cost-keeping  system. 
whereby  it  would  be  certain  that  every  contractor  had 
considered  all  the  elements  of  cost  before  making  his 
bid. 

For  the  Benefit  of  the  Owner 
The  result  of  eliminating  the  risk  as  far  a-  possible 
from  construction  work  is  not  alone  for  the  benefit 
of  contractor.  Whatever  unnecessary  risk  the  con- 
tractor assumes  must  ultimately  be  included  in  the 
cost  which  the  owner  pays.  There  is  no  other  pay- 
master but  the  owner.  Contractors  can  not  live  with- 
out charging  a  percentage,  payable  by  the  owner,  to 
cover  ununecessary  risk.  This  become-  a  part  of  the 
ultimate  actual  cost.  By  such  risks,  owners  would 
be  relieved  of  such  additional  charges  and  would  ob- 
tain rock-bottom  prices  based  upon  actual  work  and 
a  complete  understanding  of  the  Work  to  be  done. 
Besides  this,  competition  would  be  increased.  Vet 
the  contractors  would  be  greatly  benefited  because  the 
ever-present  fear  oi  less  would  be  measurably  re- 
duced. 
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East  and  West — From  Coast  to  Coast 


The  bricklayers  of  Owen  Sound,  (Jut.,  met  recently  and 
decided  to  reduce  the  wage  rate  from  $1.00  an  hour  to  !)0 
cents,  in  an  effort  to  stimulate  building  activities  in  the  city. 
All  arrangements  fon  the  Toronto  Board  of  Education's 
1931  construction  program  being  well  in  hand,  it  is  antici- 
pated that  actual  work  will  be  commenced  on  several  job? 
on  April  l. 

Hon.  F.  C.  Bjg'gS,  Minister  of  Public  Works,  Ontario, 
speaking  at  the  Brantford  Motor  Show  recently,  -tated  that 
the  l!rautford-l  lamilton  provincial  highway  would  be  com- 
pleted within  two  years. 

The  total  value  of  building  permit-  issued  at  Quebec 
city  during  the  month  of  February  last  was  within  a  few 
hundred  dollar.-  of  the  1920  February  figure,  the  respective 
amounts  being  $160,845  and   $160,100. 

A  report  on  the  proposed  widening  of  Vonge  Street. 
Toronto,  from  the  C>  P.  R.  tracks.  North  Toronto,  to  the 
northern  city  limits,  estimates  the  cost  of  this  undertaking 
at  $3,000,000.  It  is  proposed  to  widen  the  present  66  it. 
width  to  si;  ft. 

An  announcement  states  thai  the  city  of  Montreal  will 
shortly  commence  the  work  of  producing  stone  from  the 
recently  acquired  Maisonneuve  quarry.  It  i-  estimated  that 
UOO.OOO  ton-  of  rock  will  he  removed  for  street  paving  pur- 
poses  this   year,   at   a   cost   of  ahout    $1.18   per   ton. 

The  waterworks  department  of  the  city  of  London.  Out. 
i-  engaged  in  the  installation  of  (inn  new  water  meters.  The 
new  well  secured  lately  by  the  city,  at  the  corner  of  Well- 
ington and  Xelson  streets,  has  been  connected  with  the 
pumping  station  on  Kidout  street.  The  capacity  of  the  new 
well  is  500,(100  gallons  daily. 

The  work  of  laying  steel  on  the  Lampman-I'eebles 
branch  line  of  the  Canadian  National  Railway-  in  Southern 
Saskatchewan  will  be  commenced  as  soon  as  the  frost  is  out 
of  the  ground,  and  the  line  will  also  be  ballasted,  according 
to  a  recent  official  statement.  A  material  yard  has  been 
installed   in    Peebles,  at   the  northern    end   of  the   line. 

The  report  of  Ontario  Fire  Marshal  E.  I'.  Heaton.  for 
the  month  of  January  las*  shows  a  reduction  in  the  number 
of  lires.  as  compared  with  that  of  January.  1920,  from  '.mis  to 
758,  but  the  monetary  loss  this  year  exceed'  last  year's  total 
slightly.  The  number  of  fatalities  in  January  last  established 
a  high  record,  there  being  1:.'  deaths  and  15  injuries  caused 
by   lire. 

The  Public  Utilities  Commission  at  ('.alt.  Out.,  recently 
adopted  the  design  submitted  by  Mr.  F.  S.  l'.odley.  of  Brant- 
ford, for  the  proposed  new  Public  Ctilities  Building.  The 
design  is  of  a  three-Storey  building,  faced  with  dressed  stone 
to  the  first  story  and  sandstone  above.  The  plans  will  now 
be  submitted  to  the  Ontario  Hydro-electric  Commission  for 
final  approval. 

A  delegation  who  waited  on  Hon.  J.  I).  Reid,  Minister 
of  Railways  and  Canals.  Ottawa,  recently,  for  the  purpose 
of  urging  the  construction  of  an  international  bridge  over 
the  Niagara  River  at  or  near  Fort  Krie.  were  informed  by 
the  minister  that,  owing  to  the  financial  condition  of  the 
government  it  would  be  impossible  to  consider  this  under- 
taking at  the  presenl  time. 

The  National  Joint  Conference  Board,  composed  of 
representatives    Of    the    different    building    trades    and    of    the 


Association  of  Canadian  Building  iS;  Construction  Industries, 
ha-  provided  for  the  establishment  of  apprenticeship  councils 
in  the  principal  cities  throughout  the  Dominion.  Copies  of 
the  tentative  agreement  have  been  sent  OUl  to  the  various 
employer  and  labor  organizations  throughout  Canada 
approval. 

York  County,  (int.  building  figures  for  the  last  month 
-how    permits   issued    to   a   total    value  (294,650,   of   which 

sum  $249,000  was  for  house  construction.  This  year's  ac- 
tivity in  house  building  is  much  greater  than  last  year's, 
records  showing  that  only  5i  permits  were  issued  and  in 
houses  erected  during  the  first  two  mouths  of  last  year, 
while    :.'(l?    permits    were    issued    and     OH    houses    built    during 

January  and   February  this  j 

At  the  convention  of  the  Western  Ontario  Clay  Worker-' 
Association,  held  recently  at  Chatham.  '  hit.,  the  following 
officers  were  elected:  A.  Wehlann.  Cairo.  (Int..  president; 
Win.  McCredie,  Lyons.  (Int..  past  president;  II.  11.  Hallatt, 
Tilbury.  Out.,  lirst  vice-president;  J.  Murray.  Dillon.  Out., 
second  vice-president;  J.  K.  Reid,  Tilbury.  Out.,  third  vice- 
president;  and  G.  E.  Armstrong.  Fletcher,  Out.,  secretary- 
treasurer.  Tin-  was  the  twenty-lourth  annual  convention 
of  the  association. 

\t  a  recent  meeting  o(  the  Hoard  of  Trade  at  Chatham, 
N.B.,  the  following  resolution  was  approved;  "That  in  the 
opinion  of  this  Hoard  of  Trade  it  is  highL  desirable  that  in 
carrying  on  the  business  of  tl'.e  town  of  Chatham,  the  .-;.  - 
known  as  the  town  manager  system  shall  be  adopted  at  the 
earliest  date  possible.  And  further,  it  is  resolved  that  a 
committee  be  appointed  to  interview  the  town  council  and 
with  them  investigate  as  to  what  is  necessary  to  be  done 
preparatory  to  the  adoption  of  that  system  of  town  govern- 
ment." 

County  Engineer  C.  Talbot.  Middlesex  Covin  ty.  Out., 
announced  recently  that  during  the  months  of  March  and 
April  n  i  vehicle  weighing  more  than  one  ton  may  drive  on 
county  or  provincial  roads  while  bearing  more  than  one-half 
of  their  capacity  load.  The  penalty  for  violation  of  this 
law  is  a  minimum  line  of  $100  and  the  cos!  of  repair,  if 
damage  is  done.  The  roads  of  the  county  have,  in  years 
past,  suffered  considerably  during  these  two  months,  while 
•he  frost  was  coining  out-ol  the  ground,  and  it  is  the  in- 
tention of  the  county  to  protect  the  roads  against  such 
lamage   this   year. 


Personal 

Mr.  I.  A.  Thatcher,  architect,  Toronto,  will  open  offices 
at  .14    King  St.    W. 

Mr.  A.  W.  Holmes,  architect.  Toronto,  is  moving  his 
offices  from    1(1    Bloor  St.   K.  to   T'.i  St.    Patrick   St. 

Mr.  R.  Home  Smith,  member  of  the  Toronto  Harbor 
Commission,  left  the  city  recently  for  a  six  weeks'  trip  to 
England. 

Mr.  H.  Bryan  Gilbert,  architect  with  the  Horder  Housing  / 
Company.  Ltd'.,  Walkerville.  where  be  has  just  completed 
(he  erection  of  one  hundred  workmen's  homes,  has  severed 
in-  relationship  with  that  company  and  will  open  an  office 
for  the  practice  of  architecture"  in  Windsor.  Mr.  Colbert  was 
formerly   ill   architectural   practice  in   Toronto  and    London. 

Mayor  Matthews,  of  Port  Arthur,  Out.,  was  the  guest  of 
the  recently  organized  Mississippi  Rivet  Scenic  Highways 
Association,  at  their  first  convention  held  in  St.  Louis  on 
March  14.  1 :,  and  16,  and  with  Mayor  John  Tyron  of  Port 
Arthur.  Texas,  officiated  at  the  opening  ceremonies.  The 
purpose  of  the  new  organization  is  to  further  the  construc- 
tion of  a  highway  from  Port  Arthur.  Texas,  to  Port  Arthur. 
Ontario. 
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Labor  Wages  on  Sliding  Scale  To  Meet 
Living  Conditions 


IS  formulating  agreements  with  labor  there  seems 
at  this  time  t<>  he  a  mere  sincere  attempt  to  reach 
a  basis  of  payment  that  will  ensure  the  income 
of  the   worker  being  compatible  at   all   times   with 

his  living  costs.     Arrangements  that  stipulate  a  fixed 

wage  over  a  comparatively  Ions;-  period  of  time  always 
work  hardship  on  the  worker  and  oftentimes  stir  up 
trouble,  should  the  cost  of  living  show,  during  the 
term  of  agreement,  any  tendency  to  rise.  On  the 
other  hand,  should  food,  clothing  or  housing  become 
easier,  the  employer  bear.-  a  loss,  although,  in  such 
a  case,  it  is  remarkable  how  little  sympathy  is  ex- 
tended to  him  by  employees  who  in  a  period  of  rising 
living  expenses  will  frequently  not  hesitate  to  adopt 
unscrupulous  means  to  break  a  legal  contract.  Any 
measure  that  can  be  taken  to  overcome  these  defects, 
while  maintaining  at  the  same  time  the  avowed  ob- 
ject of  an  agreement  to  prevent  lockouts  or  strikes 


and  to  insure  peaceable  adjustment  of  grievances,  will 
be  welcomed.     Especially   under  pn  uditions, 

when  prices  are  showing  unstable  tendencies,  is  there 
need  for  a  basis  of  payment  that  will  recognize  the 
cost  of  living  and  the  changes  that  may  be  apparent 
therein. 

It  is  interesting  to  note  in  this  connection  that  the 
form  of  agreement  recently  Submitted  by  the  Toronto 
Builders'  Exchange  to  the  Toronto  district  Council 
of  Carpenters  attempts  to  overcome  the  difficulty  by 
a  clause  which  reads  as  follows:  The  rate  of  wages 
for  carpenters  shall  he  90  cents  an  hour  until  the  31st 
day  of  December,  1921,  except  as  this  rate  may  be 
modified  by  the  following:  The  cost  of  living  statist- 
ics prepared  by  the  Department  of  Labor  shall  he  used 
as  a  basis  for  increasing  or  decreasing  this  rate  and 
on  the  first  day  of  June,  1921,  and  on  the  first  day  of 
i  Ictober,  1921,  the  rate  shall  he  subject  to  revision  and 
shall  be  increased  or  decreased  in  proportion  to  the 
last  index  figures  available  from  the  Department  of 
Labor  at  the  time  of  signing  this  agreement,  and  com- 
pared with  the  last  available  index  figures  on  the  two 
dates  above  mentioned." 

The  scheme  has  been  frequently  mentioned  as  a 
solution  to  the  problem  and,  no  doubt,  some  varia- 
tions of  it  have  been  adopted  at  one  time  or  another. 
Of  course,  the  onus,  to  a  certain  extent,  is  on  the  De- 
partment of  Labor  to  obtain  correct  statistical  inform- 
ation regarding  the  cost  of  living.  It  i>  possible  that 
when  the  time  comes  to  revise  the  wages,  the  objec- 
tion may  be  raised  that  the  Department's  figures  arc- 
not  a  correct  gauge  of  livmg  conditions.  This  argu- 
ment will  probably  be  strongly  advanced  by  the  em- 
ployees should  the  cost  of  living  show  a  decline,  thus 
enforcing,  under  the  terms  of  the  agreement,  a  cut  in 
wages.  It  seems  to  be  human  nature  to  resist  any 
decline  in  the  remuneration  of  labor  and  every  pos- 
sible argument  is  employed  to  forestall  any  change. 
It  will  thus  be  necessary  to  have  the  assurance  of  the 
Department  of  Labor  that  its  figures  represent — as 
they    doubtless    do — an    accurate    analysis    of   current 

living  expenses. 

It  is  worth  while  trying  out  this  and  similar  ar- 
rangements, as  it  is  only  as  reasonable  that  em- 
ployers should  receive  some  consideration  when  the 
cost  of  living  is  falling,  as  that  employees  should  be 
reimbursed  for  increased  living  expenses.  The 
checking  of  wage-  with  living  costs  at  frequent  inter- 
vals, as  a  mean-  of  securing  this,  is  a  commendable 
idea  and  its  effects  will  be  watched  with  considerable 
interest. 


The  Effect  of  a  Readjusted  Wage  Scale 
in  Montreal 


IN  a  previous  issue  we  announced  that  the  General 
Contractors'  Association  of  Montreal  and  the 
Montreal  Builder-'  Exchange  had  decided  to  re- 
duce the  schedule  of  wages  by  about  10  per  cent. 
Naturally  the  unions  expressed  hostility  to  the  new 
rates.  The  schedule  is  now  in  operation,  and  at  a 
meeting  of  the  General  Contractors'  Association  on 
March  14th.  its  effect  up  to  that  time  was  discu- 
The  consensus  of  opinion  was  that,  in  view  of  the 
condition  of  the  labor  market,  little  difficulty  would 
be  experienced  in  spite  i<i  the  hostility  of  the*  unions. 
Some  building  operations  had  been  held  up  owir.. 
the  reluctance  of  the  men  to  accept  the  new  rates,  but 
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Canada's  Engineers— W.  B.  Redfern 


Mr.  W.  Blaine  Redfern,  who  has  recently  become  a 
member  of  the  consulting  engineering  firm  of  James, 
Proctor  &  Redfern,  Ltd.,  Toronto,  was  born  in  Owen 
Sound,  Ont.  in  December,  1886.  After  attending  the 
public  school  and  collegiate  institute  of  his  native 
city,  he  entered  the  Faculty  of  Applied  Science  and 
Engineering  of  the  University  of  Toronto  in  1905,  four 
years  later  taking  his  degree  of  Bachelor  of  Applied 
Science  (B.A.Sc.)  in  the  department  of  Civil  Engineer- 
ing. During  the  summer  vacations  in  his  engineering 
course,  Mr.  Redfern  was  initiated  into  the  practical 
side  of  engineering  on  maintenance-of-way  for  the 
C.P.R.,  and  at  the  Ontario  Power  Company,  Niagara 
Falls,  Ont.  On  his  graduation  he  was  engaged  by  Mr. 
Willis  Chipman,  consulting  engineer  of  Toronto,  on 
municipal  engineering  work,  and  for  the  following  three 
years  was  his  resident  engineer  on  sewerage  work  at 
Orillia,  Dunnville  and  Steelton,  Ont..  and  on  water 
works  and  sewerage  installations  in  Dauphin,  Man.,  and 
Weyburn,  Sask. 

Early  in  1912,  Mr.  Redfern  was  appointed  town 
engineer  of  Steelton,  now  a  part  of  Sault  Ste.  Marie, 
Ont.  During  his  three  years  in  this  capacity  he  had 
charge  of  the  construction  of  pavements,  water  works 
extensions,  a  large  aqueduct  on  the  main  street  and 
was  architect  on  a  new  school  and  fire  hall  for  the 
municipality. 

In  the  fall  of  1915,  Mr.  Redfern  enlisted  in  the  Can- 
adian Engineers  and  went  to  France  in  May  of  the 
following  year  as  a  corporal  in  the  9th  Field  Company 
of  that  arm  of  the  service.  In  July,  1917,  he  took  out 
a  commission  in  the  Royal  Artillery  and  served  as  an 
officer  in  France  until  the  end  of  the  war  with  the 
353rd  Siege  Battery  of  6  in.  howitzers.  Mr.  Redfern 
states  that  artillery  work  in  France  was  a  technical 
and  effective  form  of  "applied  science." 

Shortly  after  Mr.  Redfern's  return  from  overseas  in 


May,  1919,  he  was  employed  on  municipal  engineering 
wcrk  by  the  E.  A.  James  Company,  Ltd.,  consulting 
engineers,  Toronto,  later  becoming  secretary-treasurer 
of  the  company.  Upon  the  recent  re-organization  of 
the  firm,  as  announced  in  the  Contract  Record  of  March 
2,  page  217,  he  became  a  member  of  the  company,  con- 


Mr.  W.  B.  Redfern 
tinuing  as  secretary-treasurer.  During  Mr.  Redfern's 
association  with  this  organization  he  has  been  engaged 
in  the  supervision  of,  or  in  the  preparation  of  reports 
on,  sewerage  and  water  works  installation,  pavements 
and  other  municipal  projects  in  a  number  of  municipal- 
ities throughout  Ontario.  Mr.  Redfern  is  an  associate 
member  of  the  Engineering  Institute  of  Canada  and  a 
member  of  the  American  Water  Works  Association. 


it  was  stated  that  the  cessation  of  work  was  not  due 
to  any  difficulty  in  replacing  those  who  had  ceased 
work,  but  rather  to  the  expectancy  that  the  unions 
would  finally  see  eye  to  eye  with  the  contractors  and 
realize  that  the  reduction  was  as  much  for  their  benefit 
as  for  that  of  the  employers.  Others  remarked  that 
conversations  with  individual  bricklayers  had  re- 
vealed that  there  was  no  general  dissatisfaction.  ( )n 
one  job  forty  carpenters  accepted  their  new  rate  with- 
out protest. 


Conditions  in  Montreal  Now  Suitable  for 
Resumed  Building  Activity 


ALTHOUGH  the  Montreal  building  permits  for 
the  month  of  February  increased  $237,270. 
over  the  corresponding  month  in  1920,  the 
season  has  not  yet  opened  to  any  extent. 
Lumber  dealers  and  building  supply  houses  state  that 
a  large  number  of  inquiries  have  been  received,  but 
that  so  far,  little  business  resulted.  There  are,  how- 
ever, indications  that  the  season  will  be  a  fair  one. 
Several  large  buildings  are  contemplated,  these  in- 
cluding two  ten-storey  structures,  an  office  building. 


a  rolling  mill  and  an  extensive  golf  club,  besides  which 
the  construction  of  many  residences  is  contemplated. 
The  question  of  labor  is,  of  course,  an  important 
factor  in  the  situation.  The  members  of  the  Build- 
ers' Exchange  and  the  General  Contractors'  .Associa- 
tion have  now  put  in  force  a  ten  per  cent,  reduction  in 
wages;  the  unions  naturally  are  opposing  the  cut,  but 
H  ding  to  information  given  by  members  of  the 
Exchange  and  the  Association,  the  new  schedule  is 
not  likely  to  meet  with  any  widespread  opposition. 
Men  are  now  employed  on  jobs  at  rates  below  the 
maximum  wages  adopted,  due  to  the  more  abundant 
supply  of  labor.  If  those  who  have  money  to  invest 
can  be  persuaded  that  prices  of  labor  and  supplies 
have  reached  a  stable  basis,  there  is  reason  to  believe 
that  their  attitude  will  be  changed,  and  that  the  slogan 
"Build  Now"  will  become  a  realitv. 


The  following  have  been  appointed  members  of 
the  committees  of  the  Montreal  Builders'  Exchange 
for  the  current  year:  .Membership  Committee,  A.  T. 
Alexander,  convenor;  A.  W.  Bremner  and  D.  W. 
Ross,  Jr.;  Rooms  and  Rules,  W.  M.  Irving,  convenor; 
J.  P.  Anglin  and  John  Quinlan  ;  and  Audit  Commit- 
tee, R.  P.  Dvkes,  convenor:  \Y.  E.  Ramsav  and  T  K. 
McNutt. 
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Construction  Prospects  from  the 
Architect's  Viewpoint 

In  Letters  to  the  "Contract  Record"  Confidence  in  the  Future  is 
Generally  Expressed,  Although  in  Certain  Districts  the  Out- 
look at  Present  is  Not  for  an  Especially  Active  Season 


FIFTY  representative  Canadian  contractors  gave 
the  readers  of  the  Contract  Record  their  opin- 
ions on  the  prospects  fur  building  this  year, 
in  an  article  which  appeared  in  the  February 

15  issue.  Consensus  of  opinion  was  that  the  construe 
tion  industry  would  show  signs  of  revival  and  that  a 
favorable  outlook  was  in  evidence.  Opinions  on  the 
building  situation,  from  another  viewpoint — the  archi- 
tect's— will  he  presented  in  this  and  succeeding  ar- 
ticles, which  are  based  on  replies  to  a  letter  which 
the  Contract  Record  addressed  to  a  large  number  of 
architects  throughout  the  country,  asking  them  for 
first  hand  information  on  the  proposed  construction 
Work    to   l>r   undertaken    in    their  respective   localities. 

The  replies,  some  of  which  are  printed  below,  are 
by  no  means  as  unanimous  as  those  of  the  contractors, 
printed  in  our  former  article.  There  is  no  need,  how- 
ever,  to  be  pessimistic  about  what  the  future  will 
show,  as  many  of  the  architects  are  confident  that  this 
year  will  show  plenty  of  work.  Most  of  those  archi- 
tects who  report  inactivity  or  uncertainty  feel  that 
this  is  due,  primarily,  to  high  wages  and  inefficiency 
of  labor.  Should  the  effect  of  these  factors  be  over 
In.  iked,  then  there  is  every  reason  to  suppose'  that 
construction  will  be  stimulated.  Already,  there  are 
signs  that  costs  are  coming  down  to  a  point  which 
will  lead  people  to  consider  building  and  labor  has 
shown  in  many  instances  its  willingness  to  work 
harder  and   more  efficiently. 

As    the    replies    to    our    questionnaires    speak    for 
themselves,    they    will    be    reprinted    in    slightly    con- 
densed form  herewith. 
Aylesford,  N.S. 

Prospects  foi  building  in  this  immediate  district  are 
only  fair  at  the  time  of  writing.  It  is  mj  opinion,  however, 
that  confidence  in  the  future  will  he  much  strengthened  by 
Maj  1st.  \t  presenl  there  is  a  general  opinion  in  Nova 
Scotia  that  material  and  labor  will  have  a  further  drop  in 
costs  by  summer.  While  there  is  a  considerable  amount  oi 
building  being  discussed  the  tendency   seems  to  hold  decision 

until   lain 

There   are,   however,   a   number   who   have    held    of 
some  thro-  years  who   will   now    proceed.      Summing  it  all 
up.  there  will  probably  he  the  usual  amount  of  construction 

wmk    an.l    repairs,    possiblj     not    as    much    of    the    larger    and 
more  costly   buildings  as  in   1980,  bul  more  homes  built. 

Belleville,  Ont. 

Two  schools  will  most  likely  '■«•  erected  here  this  year. 

Some    others    are    spoken    ot'    in    the    county.       I    ,\o    not    think 

the  outlook   is  \(T>    promising   lot  other  buildings. 


The  work  in  hand  at  present  comprises  a  ten  room 
school  tor  Brant  ford;  a  one  hundred  thousand  dollar  building 
for  the  Hydro  Electric  commission,  Gait;  rural  school  at 
Cherry  Valley.  Oxford  comity;  small  theatre  in  Preston; 
staff    residence     for    the     sanatorium,     I'.rant    county;     thirty 

-and  dollar  residence.  Urantford;  and  a  number  of 
smaller  jobs  spread  around. 


Brockville,  Ont. 

I   have   some  -mall  work  under  way   for   1931   but  d 
know  of  one  job  that  is  of  any   moment,   with   possibly  an 
exception  in  the  case  of  a  building  which  may  go  ahead  this 
year  bttl   about  which   I   am  extremely  doubtful. 

Those  of  my  clients  and  others  with  whom  I  have  dis- 
cussed the  matter,  agree  that  buildings  are  required  but 
that  there  has  not  been  sufficient  movement  in  a  downward 
direction  of  the  prices  of  both  materials  and  labor,  and  until 
prices  of  both  move  downward  and  reach  a  lower  and  at  the 
same  time  steady  level,  there  will  be  no  building  of  any 
moment  in  places  of  the  size  of  Brockville.  Whether  true 
or  not,  the  public  look  upon  the  market  at  the  present  as  a 
falling  one  and  it  is  difficult  to  find  anyone  who  will  buy  in 
a  falling  market.  I  do  not  look  for  a  busy  year  in  the 
building  trades  in  this  district,  but  trust  in  this  I  may  be  a 
very  i r  prophet. 


Collingwood,  Ont 

The    building    situation    seems    somewhat    brighter    than 
has    been    for    some   years   past.      The   industrial    situat: 
on    the   move.     Several   of  our   industrial   plants   contemplate 
enlargement      Municipal   affairs   will   take   longer   to   rec 

The  town  contains  a  surplus  of  domestic  dwellings,  but 
with  the  improving  of  industries,  these  should  soon  be  filled. 
and  there  is  every  prospect  for  further  movement  on  these 
lines. 


Guelph,  Ont. 

At  this  staye  wc  are  not  in  a  position  to  just  say  what 
tlie  season  will  be  but  as  Guelph  has  always  had  its  share 
of  success  in  the  building  line  and  has  never  had  what  you 
might  call  a  bad  year  we  are  hoping  that  this  year  will  not 
fail.  There  is  lots  of  money  going  and  we  have  not  the 
large  amount  of  idle  men  that  we  hear  about  in  other  towns. 


Brantford,  Ont. 

I    would    venture    the    opinion    that    the    forthcoming    year 

>ing  to  be  particularly  good.     Judging  from  the  work  in 

my  own   office   it    will   equal   any   of   the   busier  years 


Montreal,  Que. 

1  have  heard  a  ureat  many  opinions  with  regard  to 
building  during  the  coming  season;  these  seem  to  be  divided 
into  three  groups 

Financial  men  and  manufacturers  tell  me  tha*  there  will 
be   very   little   building,  and   that   the   price  of  thing! 
down  a  long  way  yet.  and   that    we   do  not   need   to  expect 
much  of  a  revival  for  a  year  at  least. 

On  the  other  hand,  the  contractor*,  while  admitting 
that    there    is    nothing    on    the    market    at    the    present    time. 
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would  lead  us  to  believe  that  there  is  going  to  be  a  big  rush 
of  building  in  about  three  months'  time. 

In  between  these  two  classes  is  the  average  man  who 
requires  a  building.  He  is  waiting,  of  course,  for  the  lowest 
prices,  and  I  think  that  he  is  almost  to  the  point  now  where 
he  feels  that  it  will  pay  him  to  go  ahead.  The  big  advance 
in  rents  this  season  will  have  a  strong  tendency  to  start  a 
lot  of  smaller  buildings. 

Personally,  I  have  not  very  much  definitely  in  view  for 
the  year  but,  on  looking  back  over  pre-war  times,  I  recol- 
lect that  this  was  always  a  quiet  period  of  the  year  and  that 
people  did  not  usually  get  moving  until  about  April. 
Judging  from  my  circle  of  acquaintances  who  require  build- 
ings I  am  expecting  to  have  a  good  year,  and  I  think  it  will 
be  largely  along  the  lines  of  domestic   work. 


Ottawa,  Ont. 

We  are  under  the  impression  that  there  will  be  a  good 
deal  of  building  done  before  the  end  of'  the  year,  but  do 
not  expect  an  early  start  being;  made.  There  is  such  a  general 
feeling  of  uncertainty  as  to  conditions  that  people  who  are 
really  in  need  of  buildings  are  approaching  the  question 
very  cautiously,  and  are  not  committing  themselves  to  any 
great  extent.  We  would  say,  however,  that  as  far  as  we  are 
concerned  there  are  quite  a  few  prospects  for  residential 
work  and  other  buildings,  such  as  schools,  stores  and  apart- 
ments. 


Ottawa,  Ont. 

The  outlook  for  building  in  this  district  is  anything  but 
encouraging,  in  fact  on  account  of  the  unsettled  conditions 
1  am  holding  my  work  for  tenders  till  after  the  first  of  May. 
where  possible.  If  the  wage  conditions  were  normal,  I  be- 
lieve a  good  many  people  would  build,  but  at  the  present 
time  contractors  are  at  a  loss  to  know  just  what  wage  scale 
to  figure  on,  on  account  of  rumors  of  still  further  advances. 


Ottawa,  Ont. 

The  prospects  of  an  active  building  season  are  very 
slight.  The  housing  commission  may  possibly  go  ahead  with 
ten  or  fifteen  houses  but  that  has  not  yet  been  determined 
by  them.  The  work  under  the  Municipal  Council  will  be 
only  a  very  few  alterations  and  additions,  because  the  by-laws 
for  any  other  building  purpose  have  been  voted  down. 

As  far  as  I  can  see  among  the  the  other  architects, 
there  will  not  be  a  great  deal  this  season.  The  large  muni- 
cipal hospital  has  been  started  and  will  likely  proceed.  Plans 
for  a  new  high  school  have  been  ordered  but  it  is  not  in- 
tended to  start  building  operations  this  year.  There  may 
be  one  or  two  good  sized  additions  to  schools.  A  large 
theatre  was  started  but  the  work  closed  down.  There  are  a 
few  smaller  jobs  around  town  according  to  rumors  but  I 
know  of  very  little  that  is  worth  while  mentioning. 


St.   Hyacinthe,  P.Q. 

I  believe  that  the  building  industry  will  be  prosperous 
this  year  in  the  district  of  St.  Hyacinthe.  In  the  city  itself, 
if  the  prices  of  materials  fall  somewhat,  we  shall  let  con- 
tracts for  construction  work  to  an  approximate  value  of 
$800,000,  counting  only  the  Hotel  Dicu,  the  Technical  School 
and  the  St.  Joseph's  Church.  To  this  must  be  added  the 
construction   of  houses  to  a  value  of  about  $100,000. 


St.  John,  N.B. 

I  do  not  consider  the  building  outlook  at  all  bright.  A 
number  of  my  clients  who  have  been  talking  of  building  in 
the  expectation  that  there  would  be  a  drop  in  prices,  are 
still  holding  off.  and  I  have  come  to  the  conclusion  that  there 


will  be  very   little  new   construction   until   the  prices  of  ma- 
terials come  down  to  a  reasonable  figure. 

Our  whole  province  is  piled  up  with  cut  lumber,  but  the 
manufacturers  are  practically  holding  out  for  high  prices. 
The  cement  situation  is  beyond  all  reason,  and  with  prices 
so  high,  it  is  impossible  to  build  as  a  paying  investment. 
I  was  informed  recently  by  a  large  importing  house  that 
they  can  buy  cast  iron  soil  pipe  in  the  United  States,  pay 
$8.00  per  ton  duty,  $2.00  per  ton  freight,  and  15  per  cent, 
exchange,  and  yet  have  the  goods  delivered  here  10c  per  ft. 
cheaper  than  Canadian  prices.  Clearly  it  is  time  for  a 
change  if  there  is  to  be  a  revival  in  the  building  trade. 


St.  John,  N.B. 

Work  so  far  contemplated  is  of  a  large  or  public  nature 
although,  of  course,  still  vague,  and  may  not  materialize  to 
a  very  great  extent  until  the  following  season. 

Plans  are  being  prepared  for  a  new  railway  station — 
there  will  be  one  school  building,  and  perhaps  more;  there 
is  also  a  discussion  regarding  additions  or  annex  baildings 
to  the  general  public  hospital.  There  should  be  a  court 
house  to  replace  the  one  destroyed  by  fire  some  time  ago, 
but  any  contemplated  work  has  not  been  made  public.  The 
opening  up  of  the  road  to  Millidgeville  may  lead  to  some 
residential  building  in   that  locality. 

Private  work  has  not  yet  opened  up,  but  consists  so  far 
of  alterations,  with  some  suburban  homes.  It  is  thought 
that  the  low  level  of  prices  has  not  yet  been  reached,  either 
in  materials  or  labor. 


Saskatoon,  Sask. 

I  am  employed  solely  by  the  School  District,  and  in  my 
line  the  outlook  for  extensions  or  new  buildings  is  not  very 
bright  at  the  present  time. 


Swift  Current,  Sask. 

Owing  to  several  recurring  dry  seasons  and  the  conse- 
quent short  crops  in  the  district,  it  does  not  appear  to  us 
likely  that  there  will  be  any  extensive  building  projects  un- 
dertaken here  in  the  near  future. 


Toronto,  Ont. 

We  arc  of  the  opinion  that  the  coming  season  will  be 
an  active  one  in  building  and  construction  industries.  Last 
year  we  found  that  some  of  our  clients  did  not  feel  disposed 
to  start  construction  work,  principally  owing  to  the  fact 
that  contractors  refused  to  enter  into  a  contract,  due  to  cir- 
cumstances with  which  you  are  familiar.  Consequently,  a 
considerable  proportion  of  last  year's  work,  which  was 
greatly  needed  for  business  expansion  and  other  purposes, 
was  withheld  until  a  more  favorable  season.  Therefore,  now 
that  the  material  market  is  steadier  with  a  possibility  of 
even  a  slightly  declining  market,  and  an  apparent  change  in 
the  attitude  of  labor  as  regards  effort  and  consequent  out- 
put, it  would  seem  only  reasonable  that  contractors  would 
be  in  a  better  position  to  enter  into  contracts  which  would 
enable  prospective  builders  to  know  where  they  were  going 
to  finish  before  they  start  upon  an  enterprise.  We  consider 
the  above  to  apply  to  all  classes  of  building  operations. 


Toronto,  Ont. 

The  Board  of  Education  have  passed  their  building 
estimates  for  1921  as  follows:— $634,000  for  public  schools, 
and  $380,000  for  high  schools.  In  addition  to  this  there 
will  be  a  technical  school  which  will  cost  approximately 
$400,000  and  an  addition  to  the  High  School  of  Commerce 
of  $150,000.  Most  of  this  work  we  hope  to  have  under 
way  in  1921. 
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Vancouver,  B.C. 

It  is  somewhat  difficult  to  forecast  the  construction  work 
which  will  bo  undertaken  in  this  district  during  the  coming 
season.  We  look  for  a  good  deal  of  activity  as  regards 
residence  construction,  as  houses  are  scarce  and  there  are 
Humbert  of  people  arriving  here  all  the  time.  A  reduction 
in  the  cost  of  building,  which  is  already  noticeable,'  will  help 
this  movement  considerably. 

As  regards  industrial  building,  there  appears  to  be  room 
for  considerable  expansion  in  this  direction  and  all  that  is 
keeping  this  back  is  the  present  tightness  of  the  money 
market. 

In  the  field  of  Public  Works  there  are  several  large 
projects  under  way,  including  the  new  Ballantyne  Dock,  the 
contract  for  wdiich  is  let  and  also  the  new  C.P.R.  Dock  for 
which  it  is  expected  a  contract  will  soon  be  let.  In  addition, 
there  is  the  probability  of  a  large  dry  dock  being  proceeded 
with  and  other  more  or  less  important  harbor  work  is  being 
proceeded  with  by  the  Harbor  Commission. 

Appearances  point  to  considerable  activity  in  the  build- 
ing and  construction  industries  during  the  coming  season, 
and  we  think  that  the  prospect  is  bright  for  1921. 


Weyburn,  Sask. 

The  prospects  of  a  very  active  building  season  are  not 
at  all  bright  in  this  district.  The  series  of  poor  crops  in 
many  parts  of  the  district  has  not  been  an  encouragement 
to  construction.  A  few  residences  are  likely  to  be  built  in 
Weyburn  this  season,  but  nothing  else  of  consequence 
sight  at  the  present  time. 


Windsor,  Ont. 

The  outlook  for  the  coming  building  season  here  is  very 
good.  My  opinion  is  based  on  the  fact  that  in  my  office 
alone  I  have  two  schools,  a  police  station  building,  a  fire 
station  and  two  large  residences  on  the  boards  now,  with 
good  prospects  for  more.  There  will  also  be  built  this  year 
?.  new  hotel.  There  are  also  on  the  boards  of  the  other 
architects,  schools,  large  cold  storage  plant,  office  building 
and  Masonic  temple,  besides  several  new  residences  and  some 
industrial  work. 

The  builders  are  also  beginning  on  their  spring  building 
of  homes,  so  I  see  no  reason  why  this  coming  season  should 
not  be  a  good  one. 


Victoria,  B.C. 

A  civil  servant  is  not  allowed  to  give  out  any  informa- 
tion in  connection  with  the  Government  work.  We  have, 
however,  spent  during  the  last  year  about  $750,000  on  new 
work  and  maintenance,  and  the  estimates  for  next  year's 
work  will  soon  be  under  consideration  by  the  Legislature, 
and  which,  when  passed,  will   become  public  property. 

With  regard  to  outside  work.  From  conversation  with 
architects  of  the  province  they  are  of  the  opinion  that  much 
new  work  of  all  classes  will  be  constructed  this  year,  par- 
ticularly so  if  the  cost  of  material  shows  any  tendency  to 
be  on  the  downward  grade. 


Woodstock,  Ont. 

It  docs  not  look  as  though  we  will  have  any  unusual 
activity  although  we  expefct  things  will  be  normal.  It  is 
expected  that  our  General  Hospital  will  be  enlarged  to  the 
extent  of  $100,000.  One  of  our  churches  is  building  a  new 
schoolroom  and  my  own  company  is  building  a  new  office. 
Some  of  the  factories  are  talking  of  enlarging,  some  talk  of 
a  new  general  store  being  built  and  a  new  sales  stable  for 
the  Holstein  Breeders'  Association.  This  is  a  general  view 
of  the  outlook,  although  no  contracts  are  let  as  yet  with  the 
exception   of  our   own   office. 


Criticism   of   the   Government 
Contracting  Statistics 


THE  forms  issued  by  the  federal  departments  of 
commerce  and  labor  to  contractors,  with  a  re- 
quest to  supply  statistics  relating  to  the  indus- 
try,  were   criticized   at   a   special   meeting,   on 
March  14,  of  the  directors  of  the  Montreal  Builders' 
Exchange. 

The  form  issued  by  the  department  of  commerce 
to  general  and  trade  contractors,  and  headed  "Census 
of  Industry,  General  Construction,  Schedule  1920," 
was  especially  criticized.  It  consists  of  five  pages  of 
foolscap  size,  and  the  questionnaire  requires  answers 
in  respect  to  the  composition  of  building  firms  and 
corporations,  capital  employed,  total  days  and  hours 
worked,  employees  and  wage  earners,  salaries  and 
wages,  materials  used  (lumber,  iron,  cement,  sand, 
paint,  etc.),  sub-contractors,  and  value  of  work  done. 
In  the  course  of  the  discussion  it  was  suggested  that 
it  was  only  necessary  to  include  questions  as  to  the 
disposition  of  sawdust  and  shavings  to  make  it  com- 
plete. Another  member  recalled  the  fact  that  a  few 
years  ago  he  wrote  the  department  stating  that  while 
his  firm  were  willing  to  furnish  all  the  information 
possible,  and  anxious  that  the  statistics  should  be 
exaet,  no  guarantee  could  be  given  that  the  details 
would  be  absolutely  correct.  This  appeared  to  have 
satisfied  the  department,  as  the  accuracy  of  the  In- 
ures furnished  had  not  been  questioned. 

It  was  agreed  that  no  recommendation  or  instruc- 


tions should  be  issued  to  the  members  of  the  Builders' 
Exchange  as  to  the  manner  in  which  the  form  should 
be  dealt  with  further  than  that  every  member  to 
whom  the  form  was  issued  should  comply  as  far  as  it 
was  possible.  At  the  best,  it  was  considered,  returns 
could  only  be  approximate. 

Wrong  Impression  Given  by  Figures 
Schedule  D  (wages  and  labor  in  the  building  indus- 
try) issued  by  the  ministry  of  labor  was  also  dis- 
cussed, and  it  was  decided  that  the  form  should  be  re- 
turned with  a  statement  that  the  hours  worked  by 
and  the  wages  paid  to  mechanics  employed  by  the 
members  of  the  Builders'  Exchange  were  not  a  fair 
criterion  of  actual  conditions  in  the  building  trades 
in  Montreal.  Members  of  the  Exchange  were  paying 
the  highest  wages  in  the  trades  in  which  they  were 
interested,  and  if  the  object  to  be  attained  by  the  issue 
of  the  schedule  was  to  ascertain  correctly  average 
rates  and  hours  in  Montreal,  the  information  that 
could  be  supplied  by  the  Exchange  would  be  mislead- 
ing. It  was  also  pointed  out  that  the  information  de- 
sired regarding  the  various  building  trades,  such  as 
carpenters,  carpenter  foremen,  carpenter  construction 
foremen  and  assistant  carpenter  foremen,  was  so  de- 
tailed that  its  tabulation  should  be  undertaken  by  an 
officer  of  the  department  of  labor.  The  form  submit- 
ted showed  that  it  was  the  intention  of  the  department 
that  it  should  be  verified  by  one  of  its  officers. 
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Lining  the  G.  P.  R.  Gonnaught 
Tunnel  With  Concrete 


Contractor's  Plant,  Designed  to  Meet  Difficult  Conditions,  Includes  Electric 
Power  House,  Six  Units  of  Movable  Forms  and  Pneumatic  Plac- 
ing Apparatus— Illumination  an  Important  Factor 

By   SYDNEY   E.   JUNKINS   CO.,   LTD. 
Engineers  and  Contractors,  Winnipeg,  Man.,  and  Vancouver.   B.  C. 


WORK  is  now  actually  under  way  in  connec- 
tion with  the  concrete  lining  of  the  five-mile 
double-track  Canadian  Pacific  Railway  tun- 
,nel   at  Glacier,  B.C.     Part  of   the   tunnel — 
about  3.000  ft. — is  now  lined,  the  part  remaining  un- 
lined  being  about  17,000  ft.  long.    The  tunnel  is  at  an 


One   of   the    Blaw-Knox   collapsible   forms'  in   blowing   position    with   bulk- 
heads   nearly    completed. 

altitude  of  about  4,000  ft.  above  sea  level  and  is  located 
in  the  heart  of  the  Selkirk  Mountains,  making  work- 
ing conditions,  therefore,  somewhat  difficult.  The 
snow  fall  in  winter  is  very  heavy — about  40  feet,  and 
the  distance  to  the  nearest  city  where  supplies  may 
be  obtained  is  220  miles. 

The  plant  for  lining  the  tunnel  was  designed  with 
special  consideration  to  safety,  non-interference  with 
railway  operation  through  the  tunnel,  non-interference 
with  signal  and  other  circuits,  fire  hazard,  reasonable 
and  economic  speed  in  performance  and  special 
weather  conditions  in  the  mountains. 
Electric  Power  Plant 

The  main  item  in  the  construction  plant  for  the 
lining  work  consists  of  an  electric  power  plant  which 
it  was  decided  to  construct  to  supply  power  sufficient 
for  the  brilliant  lighting  of  the  working  zones  within 
the  tunnel  and  for  the  operation  of  a  plant  mounted 
on  cars,  consisting  of  air  compressor  with  its  oper- 
ating motor  and  auxiliary  apparatus,  storage  space 
for  the  materials  for  the  aggregate,  and  motor  oper- 
ated mechanical  pte-mixing  and  air-placing  concrete 
apparatus.  A  transmission  line  to  the  working  zones 
transformers,  low  tension  lines  to  the  lights  and  mot- 
ors, and  a  gasoline  locomotive  for  hauling  this  plant 


and  the  supply  cars  are  necessary  adjuncts  of  the  plan. 

The  power  plant,  which  is  of  300  k.w.  nominal 
generating  capacity,  is  located  near  the  west  portal 
of  the  tunnel,  but  on  account  of  the  topography  it  was 
not  feasible  to  place  the  power  plant  at  main  line 
level,  and  it  was  therefore  located  on  an  embankment 
south  of  the  railroad.  A  high  line  with  a  switchboard 
permits  the  delivery  of  coal  in  carload  lots,  while 
water  is  made  available  both  from  a  gravity  camp 
supply  and  from  the  lllecillewact  river,  which  flgws 
by  the  power  house. 

The  power  house  is  constructed  of  frame  on  con- 
crete foundations  and  is  fitted  with  three  old  locomo- 
tive boilers,  equipped  with  forced  draft  blowers,  sep- 
arate stacks  and  breeching.  There  are  two  generating 
units,  each  of  150  k\v.  nominal  capacity,  driven  In- 
direct connected,  simple,  horizontal,  non-condensing 
engines.  The  units  may  be  run  separately  or  in 
parallel. 

Two  three  phase.  2.200  volt  a.  c.  transmission  lino 
from  this  plant  are  run  for  some  9,000  ft.  through 'the 
pioneer  tunnel  which  was  used  in  constructing  the 
main  tunnel.  The  transmission  lines  then  enter  the 
main  tunnel  through  a  cross-cut  and  run  in  cable 
the  zones  where  concrete  is  being  placed.  In  these 
zones  the  current  is  reduced  to  550  volts  for  power  and 
110  volts  for  light.    In  the  low  ten-ion  system  suitable 


Mixer 


blowing    concrete    into    forms. 


outlets  are  provided  at  short  intervals— about  everv 
100  ft.— for  attaching  lamps  for  lighting  and  for  oper- 
ating the  concrete  mixing  and  placing  apparatus. 
The  pioneer  tunnel,  so  far  as  it  reached,  provided 


Marcl 
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an  ideal  space  for  the  stringing  of  the  high  tension 
transmission  line,  eliminating  all  possible  interferi 

with  traffic  in  the  main  tunnel  for  nearly  two  miles 
and  by  the  use  of  bare  wire  making  material  savings 
oyer  the  cost  of  lead  covered  cables. 

Careful    consideration    was   given    to   a    variety    of 

schemes  for  illuminating  the  working  sections  under 
smoke  conditions  and  at  the  same  time  for  not  over 
illuminating  the  work  after  the  smoke  had  cleared. 
Numerous  laborator)  experiments  were  made,  and 
flood  lights  of  500  watt  capacity  each  were  finally 
decided  upon.  These  lights  are  portable  and  adjust- 
able  as  to  diffusion  of  beam,  and  have  been  found  to 
work  out  in  practice,  exceedingly  well,  permitting 
illumination  to  be  varied  immediately  to  meet  any 
particular  set  of  conditions  obtaining  in  the  tunnel  at 
any  time.  They  also  have  largely  cut  the  time  lost 
clue  to  smoke  and  show  a  large  saving  in  labor  costs. 

The  Mixing  and  Placing  Apparatus 

The  concrete  mixing  and  placing  apparatus  con 
sists  of  two  75-ton  pit  flat  cars  coupled  together.  On 
one  car  there  is  located  a  1,300  ft.  motor-driven  com- 
pressor, while  on  the  other  car  is  an  electrically- 
driven  concrete  mixer  of  22  yds.  per  hour  capacity 
and  a  pneumatic  concrete  placing  apparatus.     Storage 


A   general  view  at   the  construction   camp  at  the  western   end  of  the   Con- 
naught    tunnel,    looking    west    from    the    married    men's    quarters. 

bins  lor  sand  and  gravel  are  provided  on  each  car 
with  a  belt  conveyor  to  carry  material  from  one  car 
to  the  other.  Cement  storage  is  located  convenient 
to  the  mixer  and  the  necessary  water  tanks  are  pro 
vided.  All  storage  is  calculated  on  the  basis  of  blow- 
ing a  complete  form  without  coining  out  of  the  tunnel 
to  recharge.  Sand  and  gravel  are  delivered  to  the 
mixer  skip  by  gravity  and  the  mixed  concrete  drops 
by  gravity   into  the  air  placer. 

In  operation  the  cars  are  spotted  near  the  form  to 
be  blown  and  are  connected  to  the  electric  power  line 
through  the  nearest  outlet  from  it.  Concrete  is  led 
through  pipe  and  flexible  hose  connections  into  the 
form  under  about  SO  lbs.  air  pressure. 

The  forms  consist  of  six  separate  units  of  the  Klavv 
Knox  collapsible  pattern,  each  form  providing  about 
20  ft.  of  finished  tunnel  lining  at  one  placement.  They 
clear  all  traffic  and  are  on  wheels  so  that  after  the. 
concrete  is  blown  and  set.  the  top  plates  can  be  col- 
lapsed and  the  form  rolled  forward  to  its  new  position. 
A  substantial  moveable  platform  precedes  each  con- 
crete form  and  is  used  for  doing  the  necessary  advance 
work,  which  consists  in  general  of  fastening  false 
forms  to  the  tunnel  roof  where  the  tunnel  section  is 
overbroken,  in  packing  slab  wood  lagging  back  of 
the  false  forms,  in  placing  reinforcing  steel  and  in 
scaling   rock.      These    advance    forms    char   all    h 


and  are  built  up  of  light  steel  and  timber  frame  work. 
There  are  six  of  them  altogether,  each  holding  con- 
siderable amounts  of  construction  material  as  well  as 
the  workmen. 

A  27-ton  gasoline  locomotive  is  part  of  the  plant. 
Its  duties  are  varied  and  include  the  handling  of  the 
mixer  cars  in  and  out  of  the  tunnel,  the  handling  of 
rock  scaling  and  derrick  cars,  material  cars,  switching 
of  cars  in  the  yard  and  to  the  high  line,  switching  of 
material  cars  to  the  storage  sheds,  running  of  lunch 
cars  into  the  tunnel  in  order  to  save  working  time 
otherwise  consumed  by  the  men  going  out  for  lunch. 
and  in  general  the  many  miscellaneous  -witching 
continually  arising  on  work  of  this  kind'.  The  machine 
is  rated  to  handle  210  tons  on  a  1  per  cent,  grade  and 
is  operated  by  one  man.  An  electric  locomotive  would 
have  imposed  excessive  costs  and  a  steam  locomotive 
would  have  aggravated  smoke  conditions  in  the  tun- 
nel. The  effect  of  the  exhaust  gases  from  the  gasoline 
locomotive  was  carefully  considered  but  found  to  be 
negligible. 

Miscellaneous  Facilities 

Various  facilities  are  installed  outside  the  tunnel 
for  the  handling  of  the  work,  including  particularly 
living  and  eating  quarters  for  the  men,  a  large  steam- 
heated  gravel  bunker,  sheds  for  cement,  reinforcing 
steel,  lagging  and  lumber  storage  and  in  addition 
small  houses  for  oil,  tools,  field,  office  and  engineering 
force  and  miscellaneous  structures.  The  camp  build- 
ings are  electric  lighted  and  provided  with  running 
water.  A  simple  drainage  system  and  a  septic  tank 
.ire   also    in-tailed. 

The  work  is  being  done  under  the  direction  of  the 
Canadian  Pacific  Railway  engineering  department, 
Western    Lines.      Mr.    \V.   A.  James   is  tnt  chief 

engineer,  Mr.  Frank  Lee  is  engineer  of  maintenance- 
of-Way,  and  Mr.  II.  Kindal  is  district  engineer.  Mr. 
James  represented  the  railway  company  on  the  ground 
as  engineer  of  construction  in  charge  of  the  driving  of 
the  tunnel. 

The  Sydney  E,  Junkins  Company.  Limited,  of 
Winnipeg  and  Vancouver,  are  doing  the  construction 
work. 


Public  Buildings  Bill  Before  Quebec  House 

A  BILL  regarding  the  protection  of  public  build- 
ings against  tire  has  been  read  at  the  Cjuebec 
legislature.  The  main  clause  of  the  bill  pro- 
vides that  from  May  1  next  every  new  instal- 
lation, either  for  lighting,  heat  or  motive  power,  as 
well  as  every  heating  sv  stem  in  public  buildings,  must 
be  submitted  for  the  approval  of  the  chief  inspector  of 
industrial  establishments  and  public  buildings,  and 
to  the  examiners  appointed   for  that   pur  \fter 

this    date    people,    either    contractors    or   journeymen. 
doing  such  work  must  have  special  lieen- 

As  stated  in  the  resolutions,  previously  read,  power 
is  to  be  given  the  ministry  to  prescribe  the  conditions 
under   which    certificates   are   to   be   granted    I 
empowered  to  install  heating  systems.      These  certifi- 
cates are  to  be  given  annually.  '   The  rate  oi  f 
be  based  on  a  percentage  of  the  value  of  installation, 
say  one-half  of  one  per  cent.,  with  a  minimum  of  ten 
dollars..   For  licenses  0f  non-resident  contract 
ing  business  in  the  province,  the  rate  is  to  be  one  per 
cent,  on  the  value  of  the  contract,  with  a  minimum  of 
titty  dollar-. 

There  is  another  important  clause.     It  is  provided 
that  the  chief  inspector  of  public  buildings  may.  with 
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the  approval  of  the  minister  of  public  works  and  labor, 
declare  any  electric  installation  or  any  heating  system 
already  in  a  public  building  to  be  defective,  and  order 
the  necessary  alterations  to  be  made  and  this  must 
be  carried  out  under  penalties  provided.  The  other 
provisions  of  the  bill  are  outlined  in  the  resolutions, 
as  follows : 

Every  corporation,  association,  company,  firm  or 
contractor  for  electrical  installations  for  producing 
light,  heat  or  motive  power  must  pay  a  fee  of  twenty- 
five  dollars  per  year  for  its  license.  There  is  to  be  a 
fee  of  five  dollars  for  every  examination  certificate 
issued   by   the   examiners    for   journeymen    plumbers, 


and  two  dollars  for  every  renewal.    Operators  of  mov- 
ing picture  machines  must  pay  three  dollars,  and 
dollar  for  renewal. 

Ever}-  journeyman  whose  task  it  is  to  inspect  elec- 
trical installations  and  anything  connected  with  ap- 
paratus used  in  this  branch  of  industry,  either  for  his 
employer  or  in  the  service  of  the  provincial  govern- 
ment, must  pay  twenty-five  dollars. 

Provision  is  made  for  a  staff  of  inspectors  to  be 
attached  to  the  department  of  inspection  of  industrial 
establishments,  whose  work  shall  consist  of  the  in- 
spection of  public  buildings  in  the  province  as  regards 
electrical    installations. 


Joint  Industrial  Conference  of 
Construction  Industry 

Minister  of  Labor  Calls  Meeting  for  May  3rd,  as  a  Result 

of  the  Representations  Made  by  National 

Joint  Conference  Board 


A  MEETING  of  the  National  Joint  Conference 
Board  of  the  building  and  construction  indus- 
try in  Canada  was  held  in  the  Commercial 
Chambers,  Ottawa,  on  Mar.  2  and  3,  1921.  Mr. 
B.  McG.  Quirk,  Montreal,  occupied  the  chair,  and  Mr. 
J.  Clark  Reilly  was  secretary.  The  Association  of 
Canadian  Building  and  Construction  Industries  was 
represented :  J.  P,  Anglin  and  John  Grieve,  of  Mont- 
real;  J.  B.  Carswell,  Toronto;  Joseph  "M.  Pigott, 
Hamilton ;  and  G.  A.  Crain  and  H.  J.  Graham,  Ottawa. 
The  International  Unions  in  the  Building  Trades  were 
represented  by:  Art  Martel,  carpenters;  John  Bruce, 
plumbers  and  steamfitters  ;  Thos.  Izzard,  bricklayers  ; 
John  H.  Kennedy,  sheet  metal  workers;  Ernest 
Ingles,  electricians ;  and  Joseph  P.  Hunter,  painters 
and  decorators.  Mr.  Tom  Moore,  president  of  the 
Trades  and  Labor  Congress  of  Canada,  also  attended 
one  session,  at  the  request  of  the  members. 

Town  Planning  Conference  at  Toronto 

After  the  approval  of  the  minutes  of  the  last 
meeting  of  the  Board,  Mr.  Bruce  reported  on  the 
work  which  had  been  discussed  at  the  recent  town- 
planning  conference  at  Toronto  in  its  relation  to  vari- 
ous questions  which  had  been  taken  up  by  this  Board. 

Mr.  Anglin  spoke  on  various  actions  taken  by  the 
recent  conference  of  the  Association  of  Canadian 
Building  and  Construction  Industries  at  Winnipeg,  as 
published  in  the  printed  report.  This  report  contains 
record  of  the  approval  by  the  conference  of  the  ap- 
prenticeship plan,  also  of  the  National  Joint  Confer- 
ence Board;  it  also  shows  the  action  taken  by  the 
conference  on  the  housing  scheme. 

Mr.  Martel  moved,  seconded  by  Mr.  Izzard,  that 
this  Board  reconsider  the  report  of  the  special  com- 
mittee on  Housing.  The  motion  was  carried  and  the 
question  was  then  discussed  in  detail,  and  finally 
Messrs.  Anglin  and  Bruce  were  asked  to  make  some 
further  investigation  into  conditions. 

Local  Industrial  Boards 
The  chairman  reported  that  he  had  visited  the  local 
industrial  board  at  Toronto  and  was  now  making  ar- 


rangements to  go  to  some  of  the  other  cities  where 
local  joint  industrial  boards  are  in  operation. 

A  very  interesting  report  was  submitted  by  Mr. 
Martel,  showing  costs  of  articles  in  family  budget. 
It  was  moved  by  Mr.  Bruce,  seconded  by  Mr.  Grieve, 
that  it  be  referred  to  the  committee  previously  ap- 
pointed, for  report  at  our  next  meeting.  This  resolu- 
tion was  carried. 

Messrs.  Anglin  and  IJruce  submitted  a  draft  form 
of  regulations  for  local  apprenticeship  councils, 
and  also  the  proposed  apprenticeship  agreement. 
Their  report  was  received,  and  the  chairman  was 
asked  to  furnish  each  member  with  copies  of  these 
forms,  same  also  to  go  to  alternate  members. 

Standard  Rules   For  Local  Boards 

A  sub-committee,  composed  of  Messrs.  Carswell 
and  Ingles,  was  appointed  to  go  into  the  question  of 
standardizing  the  constitutions  of  local  joint  boards. 
Joint  Industrial  Conference  in  the  Industry 

Mr.  Anglin  brought  up  the  question  of  the  possi- 
bility of  a  Joint  Industrial  Conference  being  called  by 
the  Minister  of  Labor,  for  employers  and  employees 
in  the  building  and  construction  industry  in  Canada, 
as  suggested  by  the  Winnipeg  conference  of  the 
Association  of  Canadian  Building  and  Construction 
Industries.  As  a  result  it  was  moved  by  Mr.  Bruce, 
and  seconded  by  Mr.  Carswell,  that  the  National  Joint 
Conference  Board  request  the  Minister  of  Labor  to 
call  a  Joint  Industrial  Conference  in  the  Canadian 
building  and  construction  industry,  at  as  early  a  date 
as  possible,  the  attendance  not  to  exceed  thirty  repre- 
sentatives each  from  employers  and  employees. 

It  was  arranged  that  suitable  representatives  to 
'  the  conference  should  be  selected  by  the  respective 
parties  to  the  National  Joint  Conference  Board.  It 
being  understood  that  each  side  should  give  to  the 
other,  in  advance,  a  list  of  the  thirty  representatives 
chosen  by  them. 

The  date  suggested  as  most  suitable  for  such  a 
conference  was  the  second  week  in  May,  commencing 
with  Tuesday,  May  10th,  but  this  has  since  been 
changed  to  May  3rd. 
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Three  Uses  for  Treated  Lumber 

Method  of  Creosoting  Douglas  Fir  Pipe  Staves— Treated 

Boards  for  Insulating  Roofs— Fir 

Paving  Blocks 


A 'I"  a  convention  of  the  American  Wood  Pre- 
servers' Association,  held  several  weeks  ago, 
many  papers  and  reports  were  presented 
dealing  with  the  methods  of  treating  wood 

and  the  uses  to  which  such  wood  could  he  put.  For 
example,  the  creosote  treatment  of  Douglas  fir  pipe 
staves  was  discussed  by  11.  E.  Horrocks,  who  pointed 
out  that  in  the  proper  treatment  of  wood  for  slave 
pipe,  the  principal  ends  to  be  obtained  are  as  follows: 
Adequate  protection  of  the  wood  from  decay;  free- 
dom of  the  stave  from  shrinking  or  distortion  from  its 
section  and  contour  when  machined;  minimum  of 
contamination  of  water  flowing  through  the  pipe; 
wood  must  retain  its  original  strength  and  elasticity; 
no  deposit  left  on  the  stave  after  treatment.  The 
details  of  treatment  were  outlined  as  follows. 

For  both  machine-banded  and  continuous  stave 
pipe,  the  staves  must  be  treated  before  assembling. 
Attempts  were  made  to  treat  small  sizes  of  completed 
machine-banded  pipe,  but  the  heat  and  handling  in- 
variably loosened  the  wires,  making  the  pipe  useless. 

The  Stave  stock  must  be  thoroughly  air  or  kiln 
dried  in  the  rough,  then  machined  to  its  finished  shape 
before  treatment.  Being  well  dried,  it  is  ready  to  re- 
ceive creosote  with  pre-seasoning  in  the  retorts.  This 
insures  against  loss  of  strength  or  elasticity;  against 
shrinkage,  and,  with  careful  stowing  on  retort  trains, 
against   distortion. 

For  adequate  protection  against  decay  it  is  not 
necessary  that  the  creosote  penetration  be  deep,  since 
no  further  machining,  framing  or  cuts  for  fastenings 
that  might  open  up  untreated  wood  are  necessary. 
Through  and  through  penetration  would  be  highly 
undesirable,  since  the  untreated  but  thoroughly  dry 
wood  in  the  interior  of  the  stave  very  readily  absorbs 
moisture,  rapidly  expands  and  insures  a  tight  conduit. 
A  A-in.  penetration  from  all  surfaces  is  considered 
satisfactory  treatment. 

An  accumulation  of  pitch  or  sediment  on  the  sur- 
or  edges  of  the  staves  would  contribute  to  con- 
tamination of  the  water.  It  would  also  seriously  in- 
terfere with  close  and  accurate  laving  up  of  the  pipe, 
increase  the  diameter  of  the  pipe,  and  cause  unequal 
bearing  between  staves,  making  watertightness  diffi- 
cult to  accomplish. 

If  much  free  oil  appears  on  the  surface  of  the 
staves,  even  though  entirely  liquid,  water  flowing 
through  the  pipe  will  very  likely  be  contaminated  for 
some  time.  To  overcome  these  objections  a  straight 
distillate  creosote  is  used  for  stave  treatment. 

The  einptv  cell  process  is  used  with  50  lb.  initial 
air  pressure,  following  the  creosote  pressure  period 
with  several  minutes  re-heating  at  about  25  deg.  P. 
in  excess  of  any  previous  tcmperatni  cs,  then  a  vacuum 
of  not  less  than  A)  in.  maintained  for  from  M)  min.  to 
1  hour.  By  this  process  a  satisfactory  creosote  pene- 
tration is  obtained  and  the  staves  come  out  thoroughly 
clean  and  so  dry  as  to  scarcely   soil  one's  hand. 

A  new  use  for  treated  boards  and  planks  is  de- 
veloping,   viz.,    heat    insulation    of    roofs    of 


weaving  mills  and  paper  mills,  and  was  described  by 
E.  J.  Hoxie.  The  object  is  to  stop  the  rot  which  is  rapid- 
ly progressing  in  them,  by  keeping  the  temperature 
above  the  dew  point  of  the  air  in  the  room  below.  Two 
such  roofs  were  installed  two  years  ago  in  New  Eng- 
land and  are  giving  good  results,  not  only  in  stopping 
rot,  but  in  preventing  sweating  which  has  been  trouble- 
some in  cold  weather. 

At  present  a  Rhode  Island  weaving-mill  roof  is 
being  covered  with  treated  %-in.  North  Carolina  pine. 
This  will  require  130,000  ft.  of  lumber,  which  is  being 
treated  in  an  open  tank  in  the  mill  yard.  An  absorp- 
tion averaging  6  lb.  per  cu.  ft.  is  obtained,  although 
some  of  the  light  boards  take  up  12  lb. 

When  the  treated  boards  were  put  on  the  roof  the 
slag  of  the  old  roof  was  scraped  off  one  bay  with 
chisels.  This  involved  considerable  expense,  and 
somewhat  damaged  the  tarred  paper,  therefore,  on  the 
remainder  of  the  roof  the  slag  was  simply  swept  off 
with  stiff  broom-.. 

The  2  x  J^-in.  sleepers  were  then  nailed  on,  leaving 
a  J,s-in.  air  space  under  the  insulating  boards,  the  old 
slag  roof  remaining  below  the  insulating  covering  to 
prevent  the  moisture  from  coming  up  into  the  air 
space  from  the  highly  humidified  air  in  the  room  be- 
low. The  present  2y2-'m.  spruce-plank  roof  was  in- 
stalled 14  years  ago,  and  has  commenced  to  show  un- 
mistakable signs  of  rotting,  although  it  still  has  suf- 
ficient strength  to  support  itself  and  the  new  insulat- 
ing covering. 

Replacing  the  rotted  planks  of  such  a  roof  i>  by  no 
means  an  infallible  remedy,  if  the  insulation  or  heat- 
ing is  not  changed  to  keep  the  temperature  below  the 
dew  point.  Parts  of  two  bays  only  two  years  old  are 
now  the  worst  rotted  planks  in  the  entire  roof,  due 
doubtless  to  the  lumber  containing  considerable  sap- 
wood  and  having  been  kilndried.  Therefore,  when 
subjected  to  the  highly  humidified  air  of  the  weaving 
mill  the  lumber  swelled  and  made  a  tight  surface  and 
kept  the  liquid  water  in,  which  had  passed  into  the 
wood  as  a  vapor  and  condensed  in  the  cooler  interior. 

This  form  of  insulation  will  considerably  increase 
the  life  of  a  new  roof,  or  a  new  roof  can  be  made  of 
heavy  plank  thoroughly  creosoted  and  sheathed  un- 
derneath having  a  thin  air  space,  the  sheathing  serv- 
ing as  a  painting  surface  and  to  prevent  dripp 
Douglas  Fir  Paving  Blocks 
The  use  of  Douglas  fir  for  paving  blocks  was  an- 
other matter  discussed  and  a  report  of  the  Specifica- 
tion Committee  on  Wood  Block  Pavement  follows: 

Sound  wood  of  at  least  six  annual  rings  per  inch 
is  required  ;  sapWOi  id  is  not  a  defect.  Depths  of  bl 
are  specified  as  4  in.  for  very  heavy  traffic.  3'j  in.  for 
moderate  traffic  and  3  in.  for  light  traffic  :  the  prefer- 
able length  is  twice  the  depth  and  the  width  should 
be  3  to  4  in.  Variations  of  1/16  in.  in  depth  and 
in.  in  width  are  permissible.  The  preservatives  are 
coal-tar  oil  or  distillate  oil. 

Air-seasoned   or   green   timber   is   permissible,   but 

must  be  treated  separately  as  follows:    The  chi 
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shall  be  boiled  in  creosote  at  not  to  exceed  190  deg. 
[•'.,  under  vacuum  of  at  least  20  in.  for  2  hours  and 
not  to  exceed  6  hours,  depending  upon  the  degrees  of 
dryness  of  the  timber.  Pressure  shall  then  be  applied 
not  exceeding  a  maximum  of  125  lb.  until  the  preserv- 
ative has  been  absorbed  in  an  amount  about  3  lb.  per 
cu.  ft.  in  excess  of  the  specified  quantity.  The  tem- 
perature of  the  creosote  shall  then  be  raised  to  and 
held  at  225  deg.  F.  for  1  hour,  then  exhausted  from  the 
retort,  the  steam  shut  off  from  the  coils  and  a  quick 
vacuum  of  20  to  25  in.  applied  for  a  period  of  30  mm. 
to  1  hour. 

In  any  charge,  the  blocks  shall  contain  at  least  12 
lb.  of  water-free  oil  per  cubic  foot  of  wood  at  the  com- 
pletion of  the  treatment.  The  blocks  after  treatment 
shall  show  the  preservative  well  diffused  throughout 
the  wood,  and  the  sapwood  shall  be  entirely  and  well 
treated.  To  determine  this  at  least  25  blocks  shall  be 
selected  from  various  parts  of  each  charge,  and  if  more 
than  one  of  the  blocks  show  untreated  sapwood,  the 
charge  shall  be  again  treated.  After  re-treating,  the 
charge  shall  be  again  subjected  to  a  similar  inspection. 
The  surface  of  the  blocks,  after  treatment,  shall  be 
free  from  heavy  pitch  or  tar-like  deposits,  and  all 
blocks  that  have  been  materially  warped,  checked  or 
otherwise  injured  in  the  process  shall  be  rejected. 

The  blocks  shall  preferably  be  laid  in  the  street  as 
soon  as  possible  after  being  treated.  If  they  cannot 
be  laid  immediately,  provision  shall  be  made  to  pre- 
vent them  from  drying  out  by  stacking  in  close  piles 
and  Covering  them,  and,  if  possible,  by  sprinkling 
them  thoroughly  at  intervals.  In  any  case,  where 
they  are  not  laid  as  soon  as  they  are  received  on  the 
street  they  shall  be  well  sprinkled  about  two  days 
before  being  laid  under  the  direction  of  the  purchaser. 
It  is  important  to  have  the  wood  sufficiently  wet  to 
be  swelled  to  its  maximum  size  before  it  is  laid. 


20,000   H.  P.   Development  for  Price 
Bros'.  Plant  in  Operation  Shortly 

OX  Feb.  1st,  Fraser,  Brace  &  Co.,  Ltd.,  contrac- 
ors,  completed  work  on  the  concrete  dam  and 
power  house  at  Chute-aux-Galets,  on  the 
Shipshaw  River,  23  miles  north  of  Chicoutimi, 
P.O.  This  plant  will  develop  20,000  h.p.  and  will  fur- 
nish additional  power  to  the  pulp  and  paper  mills  of 
Messrs.  Price  Bros,  at  Kenogami  and  Jonquiere. 

The  dam,  which  is  of  the  gravity  type,  is  of  con- 
crete, 1,100  feet  long,  24  feet  high,  with  an  additional 
6-foot  flash  on  top.  Two  13-foot  penstocks  of  rivetted 
steel,  130  feet  long,  deliver  water  with  a  total  head 
from  ftashboards  to  tail-race  of  102  ft. 

Two  Morgan-Smith  turbines;  exciters;  two  8,000 
kv.a.  General  Electric  generators ;  six  Westing- 
house  transformers  of  2,700  kv.  a.,  stepping  up  the 
voltage  from  6,600  to  46,000,  form  the  equipment  of 
the  plant,  which  will  be  in  operation  as  soon  as  the 
generators  are  installed. 

Work  on  this  contract  was  started  in  September, 
1919,  and  as  many  as  450  men  have  been  employed  at 
one  time.  Transport  was  difficult  and  forest  fires 
were  an  additional  source  of  trouble.  In  June  last 
the  camp  and  a  large  part  of  the  equipment  were  de- 
stroyed, but  operations  were  speedily  resumed.  Con- 
crete was  poured  without  regard  to  temperature,  the 
materials  being  heated  during  the  winter. 


Large  Number  of  Water  Turbines 
on  Order 

IN  the  first  annual  report  of  the  Dominion  Engi- 
neering Works,  Limited,  it  is  stated  that  there 
has  been  installed  a  large  proportion  of  the  addi- 
tional plant  required  for  the  manufacture  of  water 
turbines  of  all  capacities,  including  the  largest  possible 
to  transport.  Work  on  some  of  these  turbines  is  now 
in  process,  contracts  having  been  entered  into  for: 
two  turbines  for  the  Laurentide  Power  Co.,  20,000 
h.p.  each;  two  turbines  for  the  Montreal  Light,  Heat 
&  Power  Consolidated  (Cedars),  13,000  h.p.  each;  one 
turbine  for  the  Montreal  Light,  Heat  &  Power  Con- 
solidated (Cedars),  1,500  h.p.;  one  turbine  for  the 
Shawinigan  Water  &  Power  Co..  41,000  h.p.;  and  four 
turbines  for  the  Spruce  Falls  Company.  2.900  h.p. 
each.  The  Cedars  Rapids  wheels  are  duplicates  of 
those  already  installed  and  were  until  last  year  the 
largest  dimension  wheels  that  had  been  built.  The 
Shawinigan  wheel  will  be  the  largest  wheel  of  this 
type  in  existence.  The  business  entered  up  to  the  31st 
December,  including  that  taken  over  from  the  Do- 
minion Engineering  &  Machinery  Company,  amounted 
to  $3,400,000  approximately,  distributed:  Paper-mak- 
ing machinerv,  $1,700,000;  hvdraulic  machinery,  $1,- 
650,000;   and 'foundry  sales,  $56,000. 


The  Action  of  Sea  Water  on 
Concrete  Piles 

An  Analysis  of  the  Tests  Carried  Out  by  the 

Aberthaw  Construction  Co.  During 

the  Past   12  Years 

IX  the  last  issue  of  the  Contract  Record,  on  page 
268,  was  published  an  extensive  article  outlining 
the  action  of  sea  water  on  a  number  of  concrete 
piers  which  had  been  immersed  in  1909,  by  the 
Aberthaw  Construction  Company,  with  a  view  to  de- 
veloping some  practical  information  iregarding  the 
corrosive  effects  of  salt  water  on  concrete.  The  art- 
icle herewith  will  show  additional  illustrations  of  some 
of  the  test  piers,  indicating  the  action  that  has  taken 
place  during  the  12  years'  immersion. 

The  number  of  specimens  was  24,  composed  of 
concretes  of  various  mixes.  The  results  of  the  tests 
were  described  in  a  general  fashion  in  the  article  re- 
ferred to  and  attention  was  drawn  to  the  protective 
effect  of  the  tar-like  coating  which  had  appeared  dur- 
ing the  recent  examination  of  the  piles.  This  coating, 
which  is  presumed  to  result  from  the  crude  oil  flowing 
on  the  water  has  killed  all  marine  growth  and  min- 
imized the  harm  done  by  the  action  of  sea  water. 

It  seems  hardly  advisable,  at  this  time,  to  offer  any 
opinion  as  to  the  comparative  quality  of  the  various 
specimens,  or  even  to  imply  that  these  test  piers 
have,  as  yet,  definitely  proved  any  action  or  non-action 
of  sea  water.  However,  it  is  worth  while  pointing  out 
that  at  least  five  specimens  show  little  or  no  effect 
from  their  twelve  years'  immersion. 

In  general,  it  may  be  said  that  the  rich  wet  mix- 
tures appeared  to  be  the  least  affected.  As  a  con- 
firmation of  this,  attention  may  be  drawn  to  the  illus- 
tration of  samples  Nos.  1  and  3,  in  the  article  in  last 
week's  issue  of  the  Contract  Record.  Specimen  No. 
1  is  composed  of  a  1:1:2  mix  with  248  lbs.  of  water 
and  shows  a  rather  severe  pitting,  while  sample   No. 
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Specimen   No.   4  in   1913 


Specimen  No.  4  in  1920 


Sample  No.  4:  Proportions  l:2'/i-Al/a,  165  lbs.  water;  cast  very  dry  January  9,  1909;  specimen  immersed  March  1.  1909; 
when  cast  there  was  no  free  water,  but  the  surface  was  moist.  Condition  March  3.  1910 — Slightly  pitted  on  the  sides,  more  so 
on  front  face,  where  the  fine  material  had  apparently  been  eroded,  exposing  the  stones  but  leaving  them  firmly  embedded.  The 
extreme  erosion  was  about  1  inch.  Condition  December  17,  1913- — Face  badly  eaten  from  high  water  to  bottom,  a  little  worse 
between  high  and  low  water.  Aggregate  exposed  on  entire  face.  Back  good,  slightly  flaked  at  mid-water.  Sides  look  as 
though  specimen  had  been  poorly  spaded;  aggregate  exposed  la  streaks.  Condition  June  9,  1920— Bottom  seems  no  worse 
than  in  1913.  Between  high  and  low  water  the  corners  are  rounded  and  pitted.  Large  pits  occurred  at  the  back  corners 
about  mid-height.      The  top  half  of  the  specimen  was  covered  with    oil. 


.1  of  the  same  mix,  with  425  lbs.  of  water,  is  almost 
in  as  good  condition  as  when  cast,  the  corners  being 
quite  sharp  and  the  face  only  slightly  pitted.  Sample 
Xo.  2  contains  295  lbs.  of  water  and  shows  a  condi- 
tion mean  between  those  of  samples  Xo.  1  and  3. 
It  seems,  therefore,  that  the  wetter  mixes  are  more 
immune  to  sea  water  action.     This  conclusion, is  borne 


out  by  an  examination  of  the  group  composed  of 
Samples  4,  5  and  6  and  the  group  comprising  samples 
7,  8  and  9.  In  each  of  these  groups  the  same  mix 
has  been  used,  but  varying  amounts  of  water  and  in 
both  cases  the  wetter  mixes  show  a  superior  condition. 
At  the  same  time,  samples  7,  8  and  9,  which  are  of 
1:3:6  mix,  are  more  badly  corroded  than  samples  4. 
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5  and  6,  which  are  composed  of  1.2^:4^  mix,  and 
these  are,  in  turn,  in  poorer  condition  than  specimens 
1,  2  and  3,  which  are  of  a  comparatively  rich  concrete. 
Effect  of  Chemical  Composition 
The  chemical  composition  of  the  cement  employed 
in  the  manufacture  of  the  piles  seems  to  have  some 
bearing  on  their  resistance  to  sea  water  action.  Speci- 
mens   10   and    11,    which    are    composed    of   portland 


cement  practically  free  from  iron,  are  in  fairly  g 
condition,  the  concrete  showing  some  pitting,  but 
being  solid.  On  the  other  hand,  the  pile  in  which  a 
high  alumina  cement  was  used  appears  to  be  pretty 
rotten,  the  corners  flaking  off  in  large  chunks.  The 
two  specimens  in  which  a  low  alumina  cement  was 
employed  are  in  very  good  condition,  a  rich  mix  show- 
ing a  superiority.     The  rich  mix.  using  iron  ore  cem- 


Specimen  No.   18 


1920 


Sample  No.  18:  Proportions  1;1:2,  330  lbs.  water;  cast  wet  January  13,  1909;  specimen  immersed  February  27.  1909;  con- 
dition March  3,  1910 — Apparently  in  as  good  condition  as  when  placed.  Condition  December  17,  1913 — Good  all  over  and 
on  all  sides.  Back  slightly  pitted.  Condition  June  9,  1920 — Good  on  the  face  and  sides.  Back  slightly  pitted.  Corners 
slightly   eaten  and  rounded  between  high   and  low  water.      Concrete  sound. 
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Specimen  No.  22  in  1913 


Specimen  No.  22  in  1920 


Sample  No.  22:  Proportions  1:3:6  (with  10%  hydrated  lime).  325  lb.  water:  cast  wet  January  16,  1909:  specimen  immersed 
February  23,  1909:  the  lime  was  mixed  thoroughly  with  the  dry  cement;  the  specimen  when  cast  quaked  with  light  tamping 
Condition  March  8,  1910 — This  specimen  showed  little  change.  It  was,  however,  cracked  when  first  placed.  When  examined 
this  crack  showed  water  leaking  out.  Condition  December  17.  1913 — Front  face  badly  pitted  from  mid-water  clear  to  bot- 
tom; not  quite  so  bad  on  lower  2  feet.  At  mid-water  badly  eaten  to  depth  of  4  inches.  Material  soft  and  dead  at  this  point. 
Sides  and  back  equally  pitted.  Crack  in  middle  of  worst  eaten  part.  Condition  June  9.  1920 — Entirely  gone  in  middle,  about 
4  feet  at  the  ton  and  6  feet  at  the  bottom  remaining,  but  this  is   badly   rotted. 


ent,  is  in  exceptionally  .uood  condition,  while  a  weaker 
mix  is  badly  pitted  on  the  Face  between  high  and  low 
water. 

Extra  long  mixing  appears  to  have  some  beneficial 
effect,  although  this  is  more  or  less  a  contentious 

point,  but  the  addition  of  hydrated  lime  to  the  mix 
lias  resulted  in  a  badly  rutted  pier,  nearly  6  ft.  in  the 


middle  of  the  specimen  being  entirely  gone  and  the 
remaining  portions  very  badly  rotted.  The  addition 
of  a  Sylvester  solution  of  soap  and  alum  also  appears 
to  have  a  bad  effect,  but  5  per  cent,  of  pulverized  clay- 
in  the  mix  has  produced  a  pier  in  which  the  sides  are 
considerably  pitted,  but  which  stands  up  comparat- 
ively well.  , 


292 


THE    CONTRACT    RECORD 


March  23,  1921 


Fire  Loss  Reduction  Demands 
Better  Chimney  Construction 

Large  Percentage  of  Fires  Caused  by  Defective  Chimneys — An 

Ordinance  Covering  Details  of  Construction— Woodwork 

Near  Flues  and  Fireplaces 

By   A.   G.    DALZELL,   A.M.E.I.C. 
Consultant  to  Vitrified   Clay  Products  Bureau,  Toronto 


IN  northern  countries  a  chimney  is  one  of  the 
essential  features  of  every  inhabitable  building. 
In  the  shack  of  the  pioneer  it  may  only  be  a  stove 
pipe  stuck  through  a  window  or  a  sod  roof.  In 
the  cheaper  frame  building  it  may  consist  of  a  few 
bricks  built  on  a  flimsy  bracket.  In  the  higher  class 
of  home  it  may  form  one  of  the  most  artistic  features 
of  the  exterior  and  in  the  interior  be  the  cherished 
place  around  which  the  memories  of  home  will  always 
centre. 

On  the  proper  construction  of  the  chimney  a  great 
deal  of  the  comfort  of  the  home  depends.  The  most 
artistically  designed  fire  place,  instead  of  being  a 
pleasure,  is  a  source  of  constant  irritation  if  the  chim- 
ney smokes,  and  the  value  of  a  beautiful  home 'has 
often  been  greatly  discounted  where  chimneys  have 
not  been  properly  constructed. 

Fire  is  a  good  servant  but  a  bad  master  and  the 
function  of  a  chimney  is  to  keep  fire  in  its  proper  place 
and  to  make  it  do  its  duty  efficiently.  Fire,  like  an 
imprisoned  spirit,  seems  constantly  inclined  to  break 
out  and  resist  the  bonds  which  confine  it,  and  this 
tendency  has  too  often  been  underestimated,  and 
chimneys  either  built  too  light  in  construction  or  with 
too  little  care  in  workmanship.  Chimney  fires  usually 
occur  at  night  when  no  one  is  awake  to  observe  their 
start  and  they  are  most  likely  to  occur  in  the  coldest 
weather,  when  stoves  and  furnaces  are  stoked  to  their 
fullest  capacity. 

Canada's  per  capita  fire  loss  (exclusive  of  forest 
fires)  is  the  highest  in  the  whole  world,  and  in  1920 
was  equal  to  $3.42  per  head  of  population.  One  of  the 
commonest  causes  of  fire  is  the  faulty  chimney  or 
defective  flue.  In  Ontario  alone,  there  were  9,396 
fires  in  1919,  with  losses  totalling  $10,514,232.  Chim- 
neys and  flues  were  said  to  be  responsible  for  345  of 
these  fires,  and  sparks  on  roofs,  mostly  proceeding 
from  chimneys,  accounted  for  another  737  fires. 

In  a  report  on  the  fire  waste  in  Canada  issued  by 
the  Commission  of  Conservation,  out  of  a  total  of  48,- 
.366  fires  investigated  and  grouped  under  causes,  "un- 
known causes"  accounted  for  30.1  per  cent.,  and  of  the 
assumed  or  known  causes  electrical  hazards  accounted 
for  9.1  per  cent.;  chimneys,  flues,  etc.,  8.2  per  cent 
and  lightning  7.3  per  cent.  For  every  passenger  killed 
?oioteaTm°cr  electric  railways  in  Canada  in  the  years 
UiZ  to  1915,  over  four  persons  were  burnt  to  death  by 
fire  and  78  per  cent,  of  the  total  were  women  and  chil- 
dren. Over  350  lives  were  lost  in  burning  places,  and 
it  is  significant  that  almost  75  per  cent,  of  these 
occurred  in  dwellings. 

Canada  like  every  other  civilized  nation,  is  con- 
fronted with  a  housing  problem,  and  the  solution  of 
the  problem  is  by  no  means  easy.    The  Dominion  and 


provincial  governments  have  endeavored  to  assist  by 
loaning  money  for  housing  purposes,  but  the  .total 
effect  has  been  small.  Municipalities  that  have  en- 
tered upon  housing  schemes  are  not  enthusiastic  over 
their  endeavors,  and  private  enterprise  is  still  shy  of 
embarking  on  house  building  either  for  homes  or  per- 
sonal use,  or  as  an  investment  of  capital.  There  is, 
therefore,  all  the  greater  reason  to  ensure  the  preser- 
vation of  such  houses  and  habitable  buildings  that  are 
erected  in  these  difficult  times,  and  to  lessen  the 
chance  of  their  destruction  by  fire,  and  any  wise  regu- 
lations, not  unduly  burdensome  or  restrictive,  that 
will  lessen  the  fire  risk  from  electrical  hazards,  de- 
fective chimneys  or  improper  installation  of  any  form 
of  heating  apparatus  should  receive  the  careful  con- 
sideration of  all  municipal  authorities  and  the  endors- 
ation  of  all  thoughtful  citizens. 

The  National  Board  of  Fire  Underwriters  of  the 
United  States  estimates  that  the  average  annual  loss 
due  to  defective  chimneys  in  the  United  States  is 
not  less  than  $16,000,000  and  class  fires  from  this  cause 
as  "strictly  preventable."  With  a  view  to  reduce  this 
excessive  loss  they  have  recently  drafted  an  ordinance 
which  they  urge  should  be  adopted  by  state  and  muni- 
cipal authorities. 

The  recpuirements  by  this  ordinance  are  by  no 
means  arduous  and  in  the  drafting  of  building  by-laws 
for  Canadian  municipalities,  the  suggestions  outlined 
by  those  who  are  interested  only  in  the  reduction  of 
fire  loss  should  receive  careful  consideration,  not 
merely  from  the  standpoint  of  the  conservation  of 
national  resources  but  from  the  higher  standpoint  of 
the  preservation  of  human  life  and  happiness. 

A  summary  of  the  ordinance  with  illustrations  of 
details  of  construction  is  given  herewith  and  it  is  hoped 
will  be  helpful  to  those  who  are  engaged  on  the  draft- 
ing or  revision  of  building  by-laws. 

Summary  of  Ordinance  for  the  Construction  of 
Chimneys 

The  walls  of  chimneys  used  for  stoves,  ranges,  fire- 
places, heating  furnaces,  or  other  heating  appliances, 
whatever  fuel  is  used,  should  be  built  of  brick,  con- 
crete stone  or  hollow  tile,  and  in  all  cases,  irrespective 
of  the  material  used  for  walls,  be  fined  with  flue  lin- 
ings, made  for  the  purpose,  and  adapted  to  withstand 
high  temperature  and  the  resultant  gases  from  the 
burning  fuel.  No  brick  or  concrete  walls  should  be 
-less  than  4  inches  in  thickness  or  stone  walls  less 
than  8  inches  exclusive  of  the  flue  linings. 

Chimneys  should  not  rest  on  wooden  floors,  beams 
or  brackets,  or  be  hung  by  iron  brackets  or  stirrups 
attached  to  wooden  construction,  but  should,  when- 
ever possible,  be  built  from  the  ground  up  or  rest  on 
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Plate    I. — Elevation   and   section    of   an    interior   independent    chimney    showing    recommended    construction. 

Extra    flues    may    be    added    as    desired. 


basement  walls.  The  foundation  for  an  exterior  chim- 
ney should  start  below  the  frosl  line.  Flues  in  party 
walls  should  not  extend  beyond  the  centre  of  the 
walls. 

All  chimneys  should  he  built  with  the  hest  of  mor- 
tar. Such  a  mortar  can  he  made  hy  mixing,  dry.  200 
lbs.  of  Portland  cement  and  50  R)S.  of  dry  hydrated 
lime,  to  which  should  he  added  three  time-  the  volume 
of  clean  sharp  sand  with  sufficient  water  to  produce 
a  proper  consistency.  The  flue  linings  should  be  set 
in  the  above  mortar  and  have  the  joint  struck  smooth 
on  the  inside,  the  masonry  being  built  around  each 
section  of  linings  as  it   is  placed,  and   all   spaces  be- 


tween   masonry    and    linings    should    he    tilled    with 

mortar. 

Placing  of  Flue  Linings 

Flue  linings  should  start  at  least  12  inches  below 
the  hottoni  of  the  smoke  pipe  intakes  of  flues  or  from 
the  throats  of  fireplaces  and  should  he  carried  up  con- 
tinuously the  entire  height  of  the  flues  4  inches  U 
the  top  of  stack  at  least,  or  terminated  with  a  chimney 
top  of  approved  design. 

Flues  should  be  built  as  nearly  vertical  as 
and  there  should  only  be  one  connection   to  a  flue. 
Where  flues  change  direction   the  linings  should  be 
chipped  to  fit  closely  and  at  no  point  should  the  I 
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section  be  reduced.    No  broken  flue  linings  should  be 
used. 

Not  more  than  two  flues  should  be  permitted  in 
the  same  chimney  space  and  the  joints  of  any  two  ad- 
joining sets  of  flue  linings  should  be  offset  at  least  7 
inches.  Where  there  are  more  than  two  flues  in  a 
chimney  each  third  flue  should  be  separated  by  a  divi- 
sion wall  of  brick  or  concrete  at  least  four  inches  thick, 
and  bonded  into  the  side  walls. 

Chimneys  should  be  built  at  least  three  feet  above 
flat  roofs  and  two  feet  above  the  ridge  of  peak  roofs, 
irrespective  of  the  chimney  tops.  Any  increase  re- 
quired in  the  wall  thickness  of  chimneys  going  through 
a  roof  should  be  made  at  least  12  inches  below  the 
rafters. 

The  minimum  area  of  flue  linings  for  furnaces  or 
fire-places  should  be  75  sq.  inch ;  for  stoves  and  ranges 
49  sq.  inch ;  and  for  small  gas  stoves  or  heaters  10 
sq.  inch. 

Smoke  pipe  intakes  to  flues  should  always  enter 
the  chimney  through  the  side  and  should  be  made  of 
clay  or  metal  thimbles  securely  set  in  the  chimney 
wall.  Such  openings  should  be  at  least  18  inches 
below  wooden  lath  and  plaster  or  any  combustible 
ceiling  or  exposed  woodwork. 

Flues  leading  from  cellars  or  basements  should 
have  proper  clean-out  doors  below  the  smoke  intakes. 

No  wooden  beams,  joists  or  rafters  should  be  placed 


within  two  inches  of  the  outside  face  of  chimn 
and  no  woodwork  should  be  placed  within  four  inches 
of  tlic  hack  wall  of  any  fireplace.  All  spac<'>  between 
chimneys  and  wooden  joists  or  beams  should  be  tilled 
with  loose  cinders,  loose  mortar  refuse.,  gypsum  block 
or  other  porous  incombustible  material.  This  incom- 
bustible material  can  be  supported  by  sheet  metal  set 
into  the  brick  work  and  nailed  to  the  wooden  beams, 
forming  a  buckled  flexible  joint  between;  or  stiff  flat 
metal  nailed  to  the  woodwork  with  the  inner  edge 
close  to  the  chimney  will  serve  the  same  purpo 

The  header  joists  or  beams  carrying  the  tail  joists 
of  a  floor  and  supporting  a  trimmer  arch  in  front  of 
a  fireplace  should  be  not  less  than  20  inches  from  the 
chimney  breast. 

No  wooden  studding,  furring,  lathing,  or  plugging 
should  be  placed  against  any  chimney,  or  in  the  joints 
thereof.  Wooden  construction  should  either  be 
away  from  the  chimney  or  plastering  done  directly  on 
the  masonry,  or  on  metal  lathing  or  other  incom- 
bustible material.  Wooden  furring  strips  placed 
around  the  chimneys  to  support  base  or  other  trim 
should  be  insulated  from  the  masonry  by  asbestos 
paper  at  least  one-eighth  of  an  inch  thick,  and  metal 
wall  plugs  used  for  nailing.  The  walls  of  the  fireplace, 
if  of  brick,  should  never  be  less  than  8  inches  thick, 
and  12  inches  thick,  if  built  of  stone. 

All    fireplaces    and    chimney    breasts    should    have 
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Plate  II. — Details  of  chimney  construction  show- 
ing top  finish  and  method  of  flashing  at  roof  surface. 
Ses  also  Plate  L  Above. — Detail  showing  support 
Eor  fire-stopping  around  chimney,  and  protection  for 
woodwork  placed  next  to  plaster  on  chimney  brick 
work. 
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proper    spacing    between    ends    of    fioor    joists.      The    space    between    backs    can    be    filled    if  I 
desired. 

Fig.     2 — Floor    framing    around    a    single    fireplace.       Note    filling    between    framing    and  f 
brickwork    which    serves    both    as    insulator    and    firestop.  / 

Fig.  1 — Floor  framing  around  chimney  in  a  party  wall  to  secure  proper  space  be- 
tween ends  of  floor4  joists. 

Fig.  2 — Ordinary  floor  framing  around  a  chimney.  All  timbers  2  inches  clear  of  brick- 
work   and    space    filled    with    fireproofing    material. 

Fig.  3 — Stud  partition  across  back  of  a  chimney  showing  proper  method  of  arranging 
studs. 

Fig.  4 — Stud  partition  across  back  of  fireplace  and  around  the  ends  of  the  chimney 
breast,  showing  proper  method  of  arranging  studs. 


PLATE  III 


PLATE  IV 


trimmer  arches  or  other  approved  fire-resistive  con- 
struction supporting  hearths.  The  arches  and  hearths 
should  be  at  least  20  inches  wide  measuring  from  the 
face  of  the  chimney  breast,  and  be  of  brick,  stone,  or 
terra  COtta,  not  less  than  4  inches  thick.  A  flat  stone 
or  a  reinforced  concrete  slab  may  be  used  to  carry  the 
hearth  instead  of  an  arch,  if  it  is  properly  supported 
and  a  suitable  fill  be  provided  between  it  and  the 
hearth. 

The  length  of  trimmer  arches  and  hearths  should 
be  not  less  than  24  inches  longer  than  the  fireplace 
opening.  Wooden  centering  under  a  trimmer  arch 
should  be  removed  before  plastering  the  ceilings  be- 
neath. No  wooden  mantel  or  other  woodwork  should 
be  placed  within  8  inches  of  the  side  or  within  12 
inches  of  the  top  of  any  Open  fire-place. 


bridges,  industrial  buildings  and  by-products  coke 
oven  plants.  They  have  made  a  specialty  of  water- 
proof pits  and  foundations  and  have  had  extensive 
experience  in  cement-gun  work.  Connected  with  the 
company  are  several  well  known  engineers  experi- 
enced in  reinforced  concrete  design  and  construction, 
in  mining  and  municipal  engineering  work. 

While  the  company  contemplates  general 
Struction  and  engineering,  its  specialty  will  be  gunite 
work,  such  as  the  construction  and  waterproofing  of 
reservoirs,  tanks,  flumes,  docks,  walls,  tunnels,  gran- 
aries, foundations.etc;  the  lining  of  bins,  coal  bunk- 
ers, etc.;  the  preservation  of  steel  construction,  and 
the  erection  of  light  factory  walls,  partitions  and  roof 
slabs. 


Gunite  Co.  of  Canada,  Ltd.,  to  Specialize 
in  Cement   Gun  Work 

ANEW  company,  the  Gunite  Company  of  Can- 
ada, Ltd.,  has  recently  been  organized  with 
headquarters  in  the  Clyde  Bldg.,  Hamilton. 
Out.,  and  is  now  applying  for  a  Dominion 
charter.  The  president  of  the  firm  is  Mr.  W.  E.  Jannev. 
C.E.,  an  associate  member  of  the  Engineering  Insti- 
tute oi  Canada,  and  member  of  the  American  Associa- 
tion of  Engineers.  The  new  vice-president  is  Mr.  V 
\  .  Farley,  also  a  member  of  the  American  Association 
of  Engineers.  Both  these  gentlemen  arc  well  known 
in    Canada   and   the    United    States   as   constructors   of 


Russell  Construction  Co.  a  Consolidation 
of  Three  Firms 

Three  large  well  known  Toronto  contracting  com- 
panies have  been  consolidated  under  the  name  of 
Russell  Construction  Co.  Ltd.,  with  offices  in  the 
Harbor  Administration  Building,  Toronto.  The  firm 
comprises  such  well-known  figures  in  the  contracting 
industry  as  John  E.  Russell.  C.  J.  Townsend.  I 
T.  H.  Xavin  and  J.  (">.  Roddick.  The  firms  which  are 
involved  in  the  amalgamation  are  Russell  &  Roddick, 
contractors  for  marine  and  harbor  work.  Russell-Xavin 
Construction  Company,  general  building  contractors, 
and  Russell-Townscnd  Company,  contractors  for  con- 
crete structures  and  bridges.  The  new  firm  is  cap- 
italized at  $500,000. 
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Transport  Surveys  as  Basis  of 
Highway  Improvement 

A  Careful  Investigation  to  Determine  the  Amount  and  Character 

of  Future  Traffic  Should  Govern  the  Design  and 

Construction  of  Highways 


By  ARTHUR   H.   BLANCHARD 

Professor  of  Highway  Engineering,  University  of  Michigan 

Before    Michigan    Engineering    Society 


THE  future  transport  on  highways  and  the  road- 
way requirements  which  must  be  met  in  order 
to    provide    properly    for    traffic    developments 
are    the    vital    problems    confronting    highway 
officials  to-day. 

The  design,  construction  and  maintenance  of  .high- 
ways must  be  based  upon  what  has  come  to  be  com- 
monly known  as  a  highway  transport  survey.  '  What 
is  a  highway  transport  survey  from  the  standpoint  of 
a  highway  department?  A  highway  transport  sur- 
vey embodies  all  investigations  in  the  field  and  office 
which  are  necessary  to  determine  the  probable  amount 
and  character  of  the  future  traffic  which  will  use  a 
given  highway  during  the  lives  of  its  several  com- 
ponent parts.  Such  a  survey  fpr  a  trunk  highway 
must  cover  a  consideration  of  first,  all  highway  factors 
which  affect  economic  highway  transport,  including 
highway  systems,  distances,  grades,  alignments. 
curves,  widths,  drainage,  foundations,  types  of  wear- 
ing courses,  highway  signs,  railroad  and  road  cross- 
ings, bridges  and  snow  removal;  second,  transport  leg- 
islation relative  to  franchises  and  rates,  weights,  dim- 
ensions, speeds,  taxes  and  licenses  for  passenger  cars, 
trucks,  tractors  and  trailers,  and  state  and  urban 
traffic  regulations;  third,  traffic  censuses  of  motor  and 
horse  drawn  vehicles  and  vehicular  operation  as  affect- 
ing roadways ;  fourth,  present  and  future  transport 
business  opportunities  in  the  fields  of  agricultural  and 
dairy  farming,  mines,  quarries,  gravel  and  sand  pits. 
oil  fields,  lumber  tracts,  fisheries,  plants,  factories, 
wholesale  and  retail  stores  and  competing  carriers 
such  as  steam  and  electric  railroads  and  waterway 
transport ;  and  fifth,  the  characteristics  of  the  methods 
of  highway  transport  including  rural  and  urban  motor- 
bus  operation,  municipal  haulage,  long  and  short  gen- 
eral rural  haulage,  inter-city  haulage,  inter-city  ex- 
press, rural  motor  and  horse  transport  methods. 

Transportation  is  one  of  the  great  sources  of  na- 
tional wealth.  No  railroad  switchmen's  strike,  long- 
shoremen's strike,  or  truck  drivers'  strike  is  required 
to  enable  the  business  man  of  vision  to  evaluate  the 
worth  of  the  continuous  operation  of  an  adequate 
transportation  system.  The  economists  of  many  de- 
cades have  taught  us  that  the  cost  of  assembling  and 
distributing  commodities  has  a  far  reaching  influence 
on  their  production  and  consumption.  Even  though 
we  limit  our  consideration  of  -the  advantages  of  an 
efficient  transportation  system  to  its  economic  aspects, 
it  is  apparent  that  we  should  make  full  use  of  the 
three  arteries  of  transportation:  the  waterway,  the 
railway  and  the  highway,  and  that  each  should 
be  rapidly  developed  to  a  high  degree  of  perfection. 
Many  consider  that  motor  highway  transportation 


merely  supplants  the  use  of  horse-drawn  vehicles. 
Others  believe  that  it  will  become  a  real  rival  of  the 
railroads,  even  in  the  field  of  long  hauls.  The  truth 
lies  between  these  two  opinions.  Although  it  is  ad- 
mitted that  the  development  of  highway  transport  was 
accelerated  by  the  necessities  of  the  recent  war,  the 
tendency  of  certain  individuals  and  sonic  communities 
to  minimize  this  important  factor  in  the  future  trans- 
portation system  should  be  discounted. 

Needs  of  Highway  Transportation 

What  are  the  needs  of  highway  transportation? 
Experienced  users  of  highway  transport  arc  in  agree- 
ment that  the  several  branches  of  this  method  of 
transportation  require  the  utilization  of  motor  trucks 
<>l  varying  capacity  up  to  that  of  the  seven  and  one- 
half-ton  truck.  Requirements  of  present-day  trans- 
portation, pertaining  to  speed,  vary  depending  upon 
the  kind  of  tire  used.  While  the  larger  capacity 
trucks,  utilizing  solid  rubber  tires,  do  not  travel  over 
fifteen  miles  per  hour,  the  lighter  trucks,  equipped 
with  pneumatic  tires,  are  capable  of  being  operated  at 
much  greater  speeds  and,  if  these  vehicles  are  to  per- 
form their  function  economically,  many  will  operate 
at  speeds  of  twenty  to  thirty  miles  per  hour. 

What  are  the  several  methods  of  transportation  in- 
cluded in  the  general  term,  highway  transport?  It  is 
evident  that  highway  transport  includes  all  methods 
of  transportation  of  passengers  and  commodities  over 
highways.  We  have  been  familiar,  for  many  years. 
with  the  utilization  of  highways  for  the  transportation 
of  passengers  through  the  medium  of  horse-drawn 
vehicles  and  runabouts,  touring  cars  and  limousines. 
A  development  in  this  field  with  which  the  highway 
engineer  must  reckon  is  the  installation  of  motor-bus 
routes  of  highways  outside  of  municipalities.  Eng- 
land has  had  an  enormous  development  in  this  field 
during  the  past  fifteen  years.  Motor-bus  routes  have 
rapidly  developed  for  the  transportation  of  passenger- 
between  urban  districts  which  are  not  adequately- 
served  by  steam  and  electric  railways.  .Another  de- 
velopment along  this  line  is  the  utilization  of  the 
motor-bus  for  the  transportation  of  children  to  con- 
solidate rural  schools.  To  give  some  idea  of  the  de- 
velopment of  traffic  in  this  field,  it  is  well  to  call  at- 
tention to  the  fact  that  approximately  2,000.000  child- 
ren living  in  65,000  old  rural  school  districts  through- 
out the  United  States  are  now  being  transported  daily 
throughout  the  school  year  to  13.000  consolidated 
schools. 

The  methods  of  transportation  of  commodities  are 
many  and  varied.  Restricting  the  discussion  to  the 
methods  used  outside  of  municipalities,  we  have  first 
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what  may  be  called  inter-city  express  and  niter-city 
haulage,  which  includes  all  methods  of  highway  trans- 
port used  for  transportation  of  commodities  between 
municipalities.  Wc  then  have  short  and  long  rural 
haulage  which  includes  all  highway  transport  methods 
which  utilize  highways  outside  of  municipalities  ex- 
cept inter-city  haulage  and  highway  transport  oper- 
ating on  definite  routes  according  to  service  schedules. 
There  are  several  other  methods  of  highway  trans* 
port  which  require  consideration  but  only  one  more 
will  he  mentioned,  namely,  the  rural  motor  express, 
which  pertains  to  the  transportation  of  commodities 
(Mi  prescribed  routes  and,  generally,  according  to 
schedule,  in  the  field  of  commerce  between  rural  pro- 
ducers and  a  terminal  city,  village,  railway  depot  or 
waterway  dock.  By  analyzing  the  development  along 
each  of  these  lines  of  highway  transport,  we  arrive  at 
an  estimate  of  the  vehicular  traffic  which  will  use  a 
given  trunk  highway. 

Highways  of  the  Future 

Future  highways  should  be  built  for  the  needs  of 
transportation.  The  highways,  outside  of  our  muni- 
cipalities, have  had  a  changeable  status  during  the 
pa>t  thirty  years,  and  the  reasons  advanced  for  their 
improvement  have  been  many  and  varied,  but  mostly 
sound.  Fortunately,  there  has  been  rapid  develop- 
ing throughout  the  laud  a  conviction  that  highways 
are  merely  a  means  to  an  end,  and  that  that  end  is  the 
economic  and  efficient  transportation  of  passengers 
and  commodities.  It  has  also  become  self-evident  that 
unimproved  highways  constitute  a  positive  barrier  to 
the  development  of  economic  highway  transport.  In 
order  that  highway  transport  should  take  its  proper 
place  in  our  transportation  system,  the  following  fund- 
amental guiding  principle  must  be  accepted  generally  : 
Highways  should  be  designed,  constructed,  and  main- 
tained so  as  to  enable  them  to  carry  efficiently  the 
motor  vehicles  required  for  the  economic  utilization 
of  highway  transport.  Has  this  sound,  economic  ax- 
iom, which  should  be  the  guiding  star  of  highway 
officials  and  engineers,  been  sufficiently  analyzed  so 
that  its  full  meaning  has  been  grasped?  The  trans- 
portation survey  will  give  us  an  estimate  of  the  am- 
ount and  character  of  traffic  for  periods  of  five,  ten 
and  fifteen  or  more  years,  depending  upon  the  location 
of  the  trunk  highway  under  investigation.  We  now 
enter  the  field  of  highway  economics  with  a  vengeance. 
In  considering  how  much  we  are  justified  in  spending 
on  an  improvement,  it  is  necessary  that  we  have  know- 
ledge of  its  life,  not  only  from  the  standpoint  of  its 
durability,  but  also  from  the  viewpoint  of  its  satis- 
factory usefulness  or  serviceability.  Let  us  diagnose 
the  highway  and  consider  its  several  primary  elements 
from  the  standpoint  of  their  respective  lives. 

The  location  of  the  highways,  including  widths, 
curves,  and  grades,  drainage  systems,  and  bridges, 
should  have  lives  of  from  twenty-five  to  fifty  years, 
and  in  some  cases,  for  longer  periods.  The  imagina- 
tion, therefore,  should  be  liberally  drawn  upon  in  con- 
sidering the  traffic  requirements  of  the  distant  future. 
Next  in  our  category  will  he  considered  width  of  road- 
ways, foundations  and  roadway  wearing  courses. 
These  elements  must  be  considered  without  the  issues 
being  clouded  by  illusions  or  fallacies.  We  must  pet 
away  from  the  salesman's  enthusiastic  prediction  that 
this  or  that  type  of  pavement  laid  to-day  will  last  for- 
ever. In  cases  where  pavements  are  used  under  con- 
dition- for  which  they  are  suitable,  conservative  high- 


way engineers  do  no!  accord  a  life  to  the  most  dur- 
able  of  our  paving  materials,  the  stone  block,  of  more 
than  thirty  to  fifty  year-,  while  the  other  types,  com- 
monly considered  satisfactory  for  trunk  highways,  are 

judged  to  have  lives  of  from  ten  to  twenty  year-. 
With  an  increase  in  the  amount  and  weight  of  traffic, 

it  is  also  readily  conceivable  that  foundation-  will  have 
to  be  straightened  and  in  many  cases  rebuilt.  Eng- 
lish practice  has  found  it  economical  and  necessary,  in 
some  cases,  to  increase  the  thickness  of  concrete  foun- 
dations from  six  to. twelve  inches  and,  under  certain 
conditions,  to  use  reinforced  concrete. 

Hundreds  of  miles  of  highways  are  unsatisfactory 
for  highway  transport  due  to  wholly  inadequate  drain- 
age system  or  total  lack  of  drainage.  The  increasing 
use  of  highways  by  motor  transport  will  cau-' 
many  failures  of  insufficiently  drained  highways  and 
others  which  have  weak  foundations,  that  there  will  be 
a  general  improvement  in  the  near  future.  As  loads 
are  transmitted  from  the  wearing  course  to  the  found- 
ation and  from  there  distributed  to  the  sub-grade 
the  bearing  power  of  the  soil  composing  the  sub-grade 
is  a  vital  factor  in  the  design  of  the  highway.  It  is 
well-known  that  the  bearing  power  of  -oils  i<  mater- 
ially increased  by  efficient  drainage.  The  soil  under 
the  roadway  should  be  so  drained  that  the  maximum 
bearing  power  of  the  sub-grade  is  developed.  Let  us 
have  less  talk  of  ruinous  legislation  against  motor 
trucks  which  have  broken  through  weak  roads  and  im- 
mediately saw  wood  to  provide  the  best  drainage  sys- 
tems possible.  If  the  same  attention  is  given  to  the 
drainage  of  the  soil  base  as  is  lavished  on  the  visible 
parts  of  a  highway,  over  eighty  per  cent,  of  the  annual 
spring  failures  of  roadways  would  be  eliminated. 

The  width  of  the  pavement  should  be  given  care- 
ful consideration.  Roadways  economically  designed 
must  provide  for  carrying  the  traffic  on  the  paved  road- 
wav  surface  and  not  rely  upon  earth  shoulders  to  carry 
a  part  of  the  traffic  or  serve  as  turnouts  .  It  has  been 
demonstrated  that  the  latter  practice  is  neither  eco- 
nomical from  the  standpoint  of  the  maintenance  of 
pavements  and  shoulders  nor  is  it  efficient  and  safe 
from  the  standpoint  of  the  traffic  using  the  highway. 
Considering  the  factors  of  width  and  speed<  of  pas- 
senger cars  and  motor  trucks  utilizing  trunk  highways 
and  that  the  laws  of  many  states  permit  a  maximum 
width  of  8  feet  for  motor  trucks,  taken  in  conjunction 
with  the  rapid  increase  in  the  volume  of  traffic  on 
trunk  highways,  the  conclusion  is  reached  that  20  feet 
for  the  width  of  the  pavement  surface  of  a  trunk  high- 
way should  be  considered  the  minimum.  Tf  the  high- 
wav  transport  survey  indicated  that  the  normal  am- 
ount of  traffic  will  require  provision  for  more  than  two 
lines  of  vehicles,  a  greater  width  than  20  feet  must  be 
adopted,  the  additional  width  depending  upon  the  char- 
acter of  the  traffic. 

In  order  that  highway  transport  surveys  should  be 
properly  conducted  and  adequate  economic  provision 
he  made  for  the  development  of  the  transportation  of 
passengers  and  commodities  over  highways,  each  fa 
way  department  should  establish  a  highway  transport 
division.  This  division  should  be  under  the  control  of 
men  trained  in  highway  transport  engineering.  Fund- 
amentally) this  branch  of  engineering  deals  with  the 
science,  art,  economics  and  business  of  highway  trans- 
port of  passengers  and  commodities,  and  includes  such 
important  fundamental  subjects  as  highway  transpo-t 
economics,  methods,  legislation  and  snrv, 
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Hydro-Electric   Progress   in 
Canada  During  Past  Year 

In  1920, 650,000  H.P.  Was  Completed  or  Under  Construction — Active  Govern- 
ment Development  of  Power  Resources — Canada  Next  to 
Norway  in  Amount  Developed 

By  J.   B.   CHALLIES 
Director  of  Water  Power,   Department  of  the   Interio  r,  Ottawa 

IN   spite  of  the  outstanding  facts  that  financial  and  com-  are  intended  to  supply  the  city  of  Halifax  and  it  is  expected 

mercial   conditions   are   still   far   from   normal   and   that  that  some  power  will  be  available  next  August, 
costs  of  construction   are  prohibitive   for  all   but   abso-  The   Lunenburg   system   is   designed   to   supply   Mahonc, 

lutely    necessary   undertakings,    a    review   of    the    year's  Lunenburg,  Riverport  and  other  communities  in  that  county. 

work  in  hydro-electric  matters  in  Canada  shows  considerable  An   existing  plant  on   the   Mushamush   river  has  been   taken 

progress  and  encouragement  for  the  future.  over   and    extended;     plans    are    practically    completed    for   a 

The   rapid   advance  made   during   the   past   year   or   two  new   development   and   a    third    is   being   considered,    so   that 

by    all    the    principal    water-power    countries    of    the    world  the  water  of  this  river  may  be  used  three  times, 
(some  15),   in   realizing  the  compelling  necessity  of  develop-  Other  considerable  plans  arc  in  hand  by  the  commission 

ing  their  power  resources  if  they  are  even  to  hold  their  own  though    not   yet    actually    under    construction,    including   the 

in    competition    for    the    world's    trade,    has    been    shown    by  Sheet   Harbor  project  with   an  installation  of  25,000  h.p.,   to 

almost  universal  legislation  to  this  end,  and  in  all  those  coun-  supply   New   Glasgow,   Stellarton,   Trenton,   etc.,   and   the  in- 

tries    the    governments    are    either    themselves    undertaking  dustries   of   Pictou   County,   and   the   Bear   river   project    for 

power  development  or  directly  assisting  in  the  finance.  stations    of   1,200    h.p.    and    7,500    h.p.    to    supply    Digby    and 

This  widespread  and  aggressive  movement  in  other  coun-  other  towns  and   projected   industries, 
tries  makes  it  specially  desirable  to  review  what  progress  is  Amongst    industrial    concerns,    the    Sissiboo    Pulp    and 

being  made  in   Canada.     To   do  this  we   may  proceed   from  Paper    Co.,    installed    2,600    h.p.,    and   other   companies    some 

east   to  west,   taking  each  province  as   it   comes,   and  giving  1'700  "-P-.  of  which  part  was  for  both   industrial  and   utility 

in  conclusion  a  general  summary  of  the  progress  of  the  year.  purposes. 

Altogether   it   may   be   said   with   respect   to   Nova   Scotia 

Nova  Scotia  ;n    192o,    that   it    has    been    proved    to    contain    a    number    of 

In  1914  the  government  of  this  province  created  an  in-  good-sized,    convenieirtly    located    and    economic    sites;     that 
vestigatory   body   known   as   the   Nova   Scotia   Water   Power  tne   development   work   under   construction    represented   over 
Commission    and    shortly    after    entered    into    a    co-operative  15,000  installed  h.p.;    and  that  a  good  start  has  been  madi 
agreement  with   the   Department   of  the   Interior   for   the  in-  organized    and    systematic    development, 
vestigation  and  analysis  of  its  water-power  resources  by  the  NT        R  '  W 
Dominion  Water  Power  Branch.     These  investigations  show- 
ed   such    facilities    for    development    that    in    1919,    under    the               I"    tne   province    of    New    Brunswick,    previous    to    1918, 
"Power    Commission    Act"    then    passed,    the    Nova    Scotia  there   had  been  no   systematic   investigation   of   water-power, 
Power    Commission    was    formed    to    develop    and    distribute  '3ut  m  tnat  vear  tnc  ^ew  Brunswick  Water   Power  Commis- 
hydro-electric    and    steam    power    throughout    the    province,  s'on  was  formed,  and  a  co-operative  agreement  entered  into 
with  the  ultimate  view  of  a  complete  interconnected  system.  w'tn   tne   federal   authorities   similar   to   that   entered   into  by 
Other   acts   were   also   passed    to    assist    the    government    to  tne  province  of  Nova  Scotia.     Since  that  time  the  policy  pur- 
remove    restrictions    due    to    existing    rights    in    navigation,  sued  nas  Deen  very  similar  to  that  in   Nova  Scotia, 
lumbering,    mill   and    fishing   privileges,    riparian    rights,    etc.,               Expert    investigation     showed     that    ample    water-power 
in   order  that  comprehensive  plans   for   the   best   use  of   the  resources  and   facilities  were  available  and   the   New    Brans- 
streams   could   be  carried   out.  wick    Electric    Power   Commission    (formed   in   1920)    has   in- 

Since  that  time  progress  has  been  rapid.     The  first  pro-  stituted  the  following  work: 
jects    undertaken    by    the    Commission    and    commenced    in  District   of   St.   John.— For  the   supply   of   St.   John    and 

1920  were  the  St.  Margarets'  Bay  development,  to  supply  the  district   the   following   three   projects    have   been   thoroughly 

city  of  Halifax,  and  a  hydro-electric  system  for  the  county  investiSated:— 

of   Lunenburg.  Musquash   river    8,000  h.p. 

xt,-   a*    A/i  .  .   t>        „     •  Lepreau  river 12,000  h.p. 

The  St.   Margarets    Bay   Project  Magaguadavic    river    15,000  h.p. 

•  The  St.   Margarets'   Bay  development  is  the  first  hydro-  Construction   work   has   been    commenced   on   the   Musquash 

electric  plant  of   considerable   size  in   the  province.     It  con-  plant,  where  three  units  totalling  11,000  h.p.  will  be  installed 
s.sts   of  two   separate   generating  stations:    "Tidewater   gen-  Fredericton    to    Woodstock    district—Investigations    are 

crating  station  '  at  the  head  of  St.  Margarets'  Bay  near  the  being  made  with  a  view  to  developing  8,000  h.p.  on  the  Sho- 

"^U,,    t°  ,     °n  nVCr'  designed  to  «ive  6.900  h-P-  and  the  gomoc  river  and  8,000  h.p.  from  two  sites  on  the  Poliok  river 

Mill    Lake   generating   station"   on    Northeast   river   to   give  North    Shore    district—Investigations    have    been    made 

3,920  h.p,  a  present  total  for  the  two  stations  of  10,820  h.p.,  with  the  object  of  supplying  the  towns  in  this  district  from 

with    an    ultimate    capacity    of    15,000    h.p.      Storage    is    also  the   Tetagouche  river,   on   which    four   developments   can   be 

under   construction   at   several   points.     These   developments  made  totalling  10,000  h.p.  and  which  has  considerable  stor- 
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agi  available,  it  is  expected  to  complete  arrangements  with 
the  Bathurst  Lumber  Co.,  which  has  a  9,000  h.p.  plant  under 
construction  to  supply  power  to  this  district  until  the  com- 
mission's  plant   is   installed. 

industrial  developments. — The  more  important  new 
work  under  construction  in  1920  includes  2,400  h.p.  by  Fra- 
ser's  Ltd.,  for  pulp  work;  2,000  h.p.  added  by  the  Maine  and 
New  Brunswick  1'owcr  Co.;  3,000  h.p.  by  Canadian  Cotton's 
Ltd.;    0,000  h.p.  by   the   Bathurst  Lumber  Co. 

The  progress  in  New  Brunswick  during  1U20  therefore 
consists  of  over  18,000  h.p.  installed  or  under  construction 
and  a  still  larger  amount  in  immediate  prospect. 

Prince  Edward  Island 

The  province  of  Prince  Edward  Island  is  included  in  the 
co-operative  agreement  of  July  1,  1019,  between  the  Depart- 
ment of  the  Interior  and  the  three  Maritime  provinces  under 
which  all  basic  stream  measurement  and  general  power  in- 
vestigatory work  is  carried  out  by  the  Dominion  with  the 
co-operation    of    the    provinces. 

During  1920  new  gauging  stations  were  established  and 
regular  stream  measurements  were  made  on  a  number  of 
rivers.  A  thorough  examination  of  the  water-power  re- 
sources of  the  province  is  being  carried  out  in  a  systematic 
manner. 

Quebec 

In  this  province  the  government  has,  through  the  Quebec 
Streams  Commission,  pursued  for  some  years  an  enterpris- 
ing and  far-seeing  policy  by  constructing  storage  reservoirs 
in  the  principal  watersheds  for  the  improvement  of  rivers, 
while  leaving  the  development  of  power  to  private  enter- 
prise. The  great  size  and  successful  results  of  the  St.  Mau- 
rice and  St.  Francois  reservoirs  so  constructed  are  well 
known.  During  1920  this  policy  was  continued  by  the  Que- 
bec Streams  Commission;  further  studies  were  made  of  the 
storage  possibilities  of  Lake  St.  John  and  Lake  Kenogami, 
investigations  were  carried  on  with  a  view  to  additional  stor- 
age for  the  St.  Anne  de  Beaupre  river  and  for  the  prevention 
of  floods  in  the  Beauce  and  other  districts,  and  studies  were 
also  made  of  undeveloped  water-powers,  including  those  on 
the  St.  Maurice,  St.  Francois,  Bell,  Harricana,  Manicouagan, 
Aux  Outardes  and  Natashquan  rivers.  The  commission  also 
commenced  systematic  gauging  on  a  number  of  rivers  and, 
it  is  understood,  intends  to  extend  this  to  all  important 
rivers. 

Amongst  the  principal  undertakings  either  completed  or 
commenced  in  Quebec  during  the  year  were  those  of  the 
Cedar  Rapids  Co.,  21,600  h.p.;  the  Shawinigan  Co.,  42,000 
h.p.;  the  Laurentide  Co.,  42,000  h.p.;  the  Lotbiniere  Lumber 
(  p.,  1,680  lip.;  La  Corporation  d'Energie  de  Montmagny, 
3,000  h.p.;  Price  Bros  &  Co.,  Chicoutimi,  17,600  h.p.;  city  of 
Riviere  clu  Loup,  S25  h.p.;  Southern  Canada  Power  Co., 
Drummondville,  7,000  h.p.:  Canadian  Consolidated  Rubber 
(  o  .  St.  Jerome.  1.10  h.p.  The  total  new  power  development 
work  approximated  i3T,ooo  h.p.  and  a  number  of  other  large 
projects    sic  in    assured    of    commencement    in    the    coming 

season. 

Ontario 
In     pursuance    of     the     cooperative     agreement     made     in 

l»19  between  the  Hydro-electric  Power  Commission  of  On- 
tario and  the  Department  of  the  Interior,  the  Dominion 
Water  Power  Branch  is  now  responsible  for  all  basic  inves 
ligation  respecting  water-resources,  while  the  province  un- 
dertakes the  detailed  investigation  for  and  construction  of 
actual  developments.  Under  this  agreement  a  special  bureau 
of  the  Dominion  Water  Power  Branch  lias  been  formed  to 
deal  with  this  work,  with  headquarters  at   Ottawa,  the  stream 

measurement  and  investigatory  studies  have  been  large]}   ex 

tended    and    a    very    thorough    inventory    and    analysis    of    de- 


veloped and  undeveloped  water  power  and  storage  resources 
is  in  course  of  preparation. 

Amongst  the  important  investigatory  work  that  falls  nat- 
urally under  the  heading  "Ontario,"  and  to  which  much  time 
and  labor  have  been  devoted  during  the  past  year,  there  may- 
be mentioned  the  studies  on  the  St.  Lawrence  river  and  on 
the  regulation  of  the  Lake  of  the  Woods  for  storage  pur- 
poses. 

The  progress  in  actual  construction  during  1920  has 
been  very  considerable. 

500,000  h.p.  Under  Construction 
The  Hydro-electric  Power  Commission. — The  installa- 
tion of  two  new  units  of  20,000  h.p.  each  to  the  plant  for- 
merly owned  by  the  Ontario  Power  Co.,  at  Niagara  Falls, 
and  of  a  3,500  h.p.  plant  at  High  Falls  on  the  Mississippi 
river,  near  Perth,  to  supply  the  Kideau  System,  was  com- 
pleted. The  great  development  at  Qucenston  on  the  Niagara 
river  has  made  substantial  progress  in  spite  of  serious  labor 
troubles  and  it  is  expected  to  commence  supply  in  September 
next;  this  plant,  with  an  initial  installation  of  five  60,000  h.p. 
units  and  designed  for  an  ultimate  capacity  of  540,000  h.p. 
is  greatly  needed  to  meet  the  present  power  shortage.  The 
development  on  the  Xipigon  river  to  supply  Port  Arthur, 
Fort  William,  and  districts,  with  an  initial  installation  of 
25,000  h.p.  and  an  ultimate  capacity  of  75,000  h.p.,  is  now 
supplying  power  from  the  first  unit.  At  Ranney's  Falls  on 
the  Trent  river  near  Campbellford,  the  construction  was  com- 
menced of  a  10,000  h.p.  plant  to  supply  the  central  Ontario 
system.  The  total  capacity  of  plants  now  owned  by  the 
Hydro-electric  Power  Commission  is  stated  to  be  over 
1,000,000  h.p. 

Private  developments. — The  Big  Eddy  dam  on  Spanish 
river  at  Algoma,  to  create  a  15,000  h.p.  site  for  the  Interna- 
tional Nickel  Co.,  was  completed.  Amongst  the  more  im- 
portant plants  under  construction  were  those  of  the  Spruce 
Falls  Company  on  the  Kapuskasing  river,  11,600  h.p.  for  a 
pulp  mill;  the  Abitibi  Power  .and  Paper  Co.,  24,000  h.p.  at 
Twin  Falls,  expected  to  be  completed  next  April;  plants 
on  the  Sturgeon  river  and  Vermilion  river  by  the  Spanish 
River  Pulp  and  Paper  Co.;  an  extension  of  9,000  h.p.  by  the 
Great  Lakes  Power  Co.,  at  Sault  Ste.  Marie;  a  plant  of  4,500 
h.p.  by  Canadian  Cotton's  Ltd.,  on  the  Cornwall  Canal,  etc. 
It  will  thus  be  seen  that  in  Ontario  in  1920,  there  was  ap- 
proximately 500,000  h.p.  of  hydro-electric  development  under 
construction. 

Manitoba 

The  city  of  Winnipeg  hydro-electric  plant,  at  Point  du 
Bois  on  the  Winnipeg  river,  consisted,  at  the  end  of  1919, 
of  8  units  totalling  46,400  h.p.,  the  headworks  and  draft  tubes 
being  completed  for  an  additional  8  units.  Early  in  1920 
contracts  were  let  for  extensions  to  the  power  house  and  for 
three  additional  units  of  6,000  h.p.  each,  at  a  total  cost  of  $300,- 
000  and  to  be  completed  by  September  1,  1921.  An  addi- 
tional transmission  line  at  a  cost  of  $700,000  is  now  nearing 
completion.  The  total  capacity  of  this  plant  will  then  be  67,- 
100  h.p.  The  ultimate  capacity  is  16  units  totalling  over 
100,000   h.p. 

The  Winnipeg  Electric  Railway  Co.,  which  gives  a  gen- 
cial  electric  light  and  power  supply  in  addition  to  operating 
the  street  railway,  has  a  plant  on  the  Pinawa  channel  of 
the  Winnipeg  river,  of  which  the  capacity  was  28.200  h.p. 
Recent  improvements  to  the  channel,  increasing  the  head, 
and  improvements  to  the  plant  have  increased  the  maximum 
capacity  to  37,600  h.p.  This  company  also  controls  a  further 
development  under  construction  on  the  same  river  referred 
to  below  under  the  head  of  the  Winnipeg  River  Power  Co. 

It  is  of  interest  to  note  that  the  combined  efforts  of  the 
tid  the  Winnipeg   Electric   Railway   I 'o..   to  supply  elec- 
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trie  power  at  low  rates  have  borne  marked  results  in  the 
development  of  manufacturing  industries.  In  number  of 
factories  and  value  of  product,  Winnipeg  now  ranks  as  the 
fourth  manufacturing  city  in  Canada  and  in  the  consumption 
of  electric  energy  per  annum  per  head  of  population  (823 
k.w.h.)   is   surpassed  by  few   cities   in   the   world. 

It  should  also  be  noted  that  the  power  available  from 
the  Winnipeg  river,  exceeds  400,000  minimum  24  hr.  continu- 
ous horse-power  from  9  sites  within  80  miles  of  Winnipeg, 
sufficient  to  meet  all  requirements  for  many  years  to  come. 

The  Winnipeg  River  Power  Co.— This  company  has 
commenced  construction  on  a  site  at  Lac  du  Bonnet  on  the 
Winnipeg  River  designed  for  an  initial  development  of  56,000 
h.p.   and  an   ultimate   capacity  of  168,000  h.p. 

The  Manitoba  Power  Commission. — This  commission, 
created  by  "The  Electrical  Power  Transmission  Act"  of  1912, 
was  formed  for  the  purpose  of  distributing  electric  energy 
throughout  the  province  and  it  was  authorized  to  either  pur- 
chase or  generate  power  for  the  supply  of  any  community 
to  which  it  was  economically  feasible.  The  intention  was, 
not  to  confine  operations  to  water-power,  but,  where  it  was 
more  advisable,  to  supply  fuel  power  to  groups  of  communi- 
ties linked  up  to  separate  systems  and  to  so  design  each  such 
system  that  it  might  eventually  become  a  link  in  the  general 
provincial  system. 

Networking  the   Province   With   Power 

The  commission  immediately  undertook  the  supply  of 
power  to  Portage-la-Prairie,  56  miles  from  Winnipeg,  the 
power  to  be  purchased  in  bulk  from  the  hydro-electric  plant 
of  the  city  of  Winnipeg,  transmitted  at  66,000  volts  by  the 
commission  and  delivered  in   bulk  to   Portage-la-Prairie. 

Since  that  date  the  operations  of  the  commission  have 
developed  with  considerable  rapidity  along  broad  but  con- 
servative lines.  Power  was  turned  on  to  the  Portage-la- 
Prairie  line  on  August  10,  1920,  and  in  the  meantime  the 
matter  of  supplying  other  municipalities  in  central  and 
southern  Manitoba  was  investigated  and  in  a  number  of 
cases    undertaken. 

During  the  year  the  construction  of  transmission  lines 
was  commenced  to  the  municipalities  of  Roland,  Carman, 
Morden,  Oakville,  Winkler,  Manitou  and  Gladstone,  involving 
a  transmission  network  of  some  175  miles  and  investigations 
were  also  carried  on  with  a  view  to  supplying  Emerson,  Oak- 
ville, Rollin,  Minnedosa,  Virden  and  other  municipalities  that 
had  petitioned  for  a  supply. 

Saskatchewan 

While  no  actual  development  has  occurred  in  Saskat- 
chewan during  the  year,  considerable  progress  has  been 
made  in  organization  of  the  large  and  important  project  to 
divert  and  elevate  water  from  the  South  Saskatchewan  river 
for  supply  to  Moose  Jaw,  Regina,  and  other  cities  and  towns 
throughout  the  dry  belt  of  South  Saskatchewan. 

The  Reclamation  Service  and  the  Dominion  Water-Pow- 
er  Branch  made  an  exhaustive  investigation  of  this  project 
in  1913  and  showed  that  it  might  involve  the  ultimate  diver- 
sion of  100,000,000  gallons  per  day,  the  provision  of  a  power 
plant  of  12,000  h.p.,  to  pump  the  whole  amount  300  feet  to 
the  height  of  land  near  the  river,  and  for  a  comprehensive 
scheme,  an  expenditure  of  about  $20,000,000.  The  Saskat- 
chewan Water  Commission,  created  to  deal  with  this  matter, 
submitted  a  report  to  the  provincial  legislature  early  in  1916. 
stating  that  the  matter  was  one  of  extreme  importance,  but 
owing  to  war  conditions,  further  steps  were  not  taken  at 
that   time. 

In  1919,  Regina,  Moose  Jaw  and  other  municipalities  com- 
menced a  strong  agitation  for  action  to  be  taken  and  an  Act 
was  passed  to  create  the  Saskatchewan  Water  Supply  Ad- 
visory   Council,    to    which    Major    Macpherson,    chairman    of 


the  Local  Government  Board,  was  appointed  as  chairman. 
The  provincial  government,  the  three  transcontinental  rail- 
ways, the  cities  of  Regina  and  Moose  Jaw  and  some  16  or 
more  smaller  municipalities  arc  now  actively  co-operating  in 
furthering  the  development  of  this  project. 

Alberta 

No  developments  have  taken  place  in  the  province  of 
Alberta  during  1920,  but  the  future  possibilities  are  large 
and  promising.  The  Peace,  Athabasca  and  Slave  rivers  in 
the  north  possess  a  number  of  excellent  power  sites  and  the 
apparently  imminent  mineral  developments  in  that  region 
will  probably  lead  to  early  development  of  some  of  these 
water  powers  for  which  applications  have  already  been  re- 
ceived. Investigations  arc  being  made  with  a  view  to  in- 
creasing the  storage  for  the  Bow  River  developments  and 
also  with  respect  tn  power  projects  in  the  Spray  Lake  dis- 
trict 

British  Columbia 

In  British  Columbia  also  the  basic  investigatory  work 
is  carried  out  by  the  Dominion  Water-Power  Branch  under 
a  co-operative  agreement  with  the  Provincial  Water  Rights 
Branch,  in  force  since  1913,  and  in  view  of  the  large  amount 
of  data  and  length  of  period  these  investigations  cover,  a 
comprehensive  summary  and  analysis  of  the  water  power 
resources     of  the  province  was  commenced  in  1920. 

While  these  resources,  estimated  at  3,000,000  h.p.,  include 
many  accessible  and  favorable  sites,  the  actual  construction 
work  in  1920  was  in  comparatively  small  units  for  individual 
mines  and  other  purposes.  Plans  arc,  however,  well  ad- 
vanced for  a  number  of  large  developments,  and  amo 
these  may  be  mentioned  that  of  the  Bridge  River  Power  I  p., 
at  Seton  Lake,  for  an  initial  development  of  50,000  h.p.,  with 
an  ultimate  capacity  with   storage  of  360,000  h.p. 

An  outstanding  feature  of  the  year  in  water-power  his- 
tory was  the  acquisition  by  the  British  Columbia  Electric 
Railway  Company  of  the  Western  Power  Company  of  Can- 
ada, and  its  39,000  h.p.  plant  at  Stave  Falls;  this  is  stated  to 
have  brought  the  total  investment  of  the  company  in  B.  C. 
to  $65,000,000. 

Yukon  and  Northwest  Territories 

During  the  past  year  the  Dominion  Water-Power  Branch 
took  over  the  administration  of  the  water-powers  in  the 
Yukon  Territory  formerly  administered  by  the  Mining  Lands 
and  Yukon  Branch.  The  development  of  the  mining  indus- 
try is  almost  entirely  dependent  upon  the  development  of 
water  power  and  during  the  year  a  hurried  reconnaissance 
inspection  and  preliminary  estimates  were  made  of  the  avail- 
able power  resources  in  the  Mayo  district.  The  Yukon  and 
Northwest  Territories  are  well  supplied  with  water-power 
and  important  applications  have  been  received  for  their  de- 
velopment. It  is  intended  to  carry  out  more  detailed  investi- 
gation  this   season. 

Provincial  Government  Operation 
A  reference  was  made  at  the  commencement  of  this  ar- 
ticle to  the  widespread  movement  in  most  of  the  water-power 
countries  of  the  world,  under  which  the  respective  govern- 
ments are  either  themselves  undertaking,  or  directly  assist- 
ing to  finance,  hydro-electric  developments.  It  is  of  interest 
to  observe  that  in  Canada  there  are  now  four  of  the  provinces 
in  which  the  provincial  governments  are  directly  undertaking 
the  work  of  development  and  transmission,  i.e..  Nova  Scotia, 
New  Brunswick,  Ontario  and  Manitoba. 

Uniformity  of  Investigation 

N(J    review    of    recent    progress    in    water-power    work 

throughout    the    Dominion    would    be    complete    without    a 

brief  reference   to   the  progress   that   has   been   made   in   the 

important    matter   of   securing   uniformity   in   methods   of   in- 
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\  estimation  and  in  recording  and  making  available  the  re- 
sulting information.  It  is  well  known  that  in  the  past  this 
work  has  been  split  up  between  the  Dominion  Government 
and  a  number  of  the  provincial  governments,  with  a  result- 
ing lack  of  uniformity  in  method  and  of  difficulty  in  readily 
locating  the  information  made  available.  The  Dominion 
Water  power  authorities  have  bech  working  steadily  towards 
the  realization  of  uniformity  for  a  number  of  years  and  Do- 
minion-wide uniformity  in  hydrometric  investigation  is  now 
marly  complete.     The   present    position  is  as  follows: 

A  co-operative  agreement  between  the  provincial  gOT 
eminent  and  the  Department  of  the  Interior,  under  which 
the  stream  measurement  and  basic  investigatory  work  is  car- 
ried OUt  by  the  Dominion,  was  entered  into  with  British 
Columbia  in  1913;  with  Nova  Scotia  in  1014;  with  New 
Brunswick  in  1918;  and  with  Ontario  and  Prince  Edward  Is- 
land in  111  1'J.  hi  the  provinces  of  Manitoba,  Saskatchewan 
and  Alberta,  the  Dominion  government  administers  the  water- 
powers  but  in  Saskatchewan  and  Alberta,  the  hydrometric 
survey  operations  were  carried  on  by  the  Reclamation  Ser- 
vice; in  1920  the  whole  of  this  work  was  transferred  to  the 
Dominion  Water  Power  Branch.  This  last  step,  therefore, 
makes  the  investigatory  work  uniform  throughout  the  Do- 
minion except  as  regards  Quebec,  and  while  no  formal  agree- 
ment has  been  made  in  this  case,  effective  relations  have 
been  established  between  the  Quebec  Streams  Commission 
and  the  Branch  which  secure  a  free  exchange  of  data  and  a 
co-operative  analysis  of  the  water  resources  of  the  province. 

Information  Readily  Available 

These  co-operative  agreements  have  resulted,  not  only 
in  uniformity  of  methods  of  investigation  and  reduction  of 
duplication  of  work,  but  also  in  the  establislimet  of  a  definite 
organization  by  which  information  on  water  power  matters 
from  all  parts  of  the  Dominion  is  now  collected,  co-ordinated 
and  recorded  at  one  central  bureau,  i.e.,  at  the  head  office  of 
the  Dominion  Water  I'ower  Branch  at  Ottawa,  where  all 
such  information  is  dealt  with  under  the  water  resources 
inventory  system;  this  organization,  which  has  now  been  in 
operation  for  some  time,  has  as  its  objective  that  all  the 
available  information  respecting  the  water-power  and  allied 
resources  of  any  river,  area  or  district  throughout  the  Do- 
minion shall  be  immediately  producible,  in  digested  form, 
to  any  person  interested  in  the  development  of  these  re- 
sources. 

New  Water-power  Regulations 

Much  work  was  also  done  during  the  past  year  by  the 
Department  of  the  Interior  on  the  preparation  of  the  new 
water  power  regulations  that  are  to  be  issued  under  the 
Dominion  Water  Power  Act.  1919.  For  this  purpose  an  ex- 
haustive study  has  been  made  of  the  regulations  of  all  the 
principal  water-power  countries  throughout  the  world,  every 
clause    lias    been    discussed    by    conferences    of    the    technical. 

legal  and  administrative  members  of  the  staff,  and  a  complete 

redraft    of   the   conclusions   readied    has   been    completed. 

General  Summary 

Summing  up  the  foregoing  review  of  progress  in  L980, 
tlie    following    seem    to    be    the    outstanding    features: — 

The  total  development  work  completed  or  under  con- 
struction in  19*0  represented  approximate!)  650,000  h.p.  of 
installed    capacity. 

'I'be    provinces    of    Nova    Scotia    and    New    Brunswick    en- 
tered   on   an    active   policy   of   provincial   government    develop 
infill    of   their   water  power   resources. 

'flic   province   of   Ontario   still   leads   in    magnitude   of   de 
velopnicnt  work  under  construction. 

Great  activity  was  shown  in  organized  general  hydro- 
metric   investigation   to   meet    future  requirements  and   in    the 


investigation    and    planning   of    further    considerable   develop- 
ments. 

The  total  developed  hydro-electric  power  in  the  Dominion 
now  stands  at  2,400,000  h.p.  Taking  the  population  at  9,000,- 
(Kili  (estimate  tabled  in  the  House  of  Commons,  April  I'.,  1920), 
the  development  per  1,000  of  population  is  274  h.p.,  a  figure 
far  ahead  of  the  United  States  and  ahead  of  any  other  coun- 
try   in    the   world    except    Norway. 


New  Books 

Masonry  Structures. — By  Frederick  P.  Spalding,  Pro- 
fessor of  Civil  Engineering,  University  of  Missouri.  (John 
Wiley  ft  Sons,  Inc..  New  York,  publishers.)  This  book  is 
intended  to  present  in  a  brief  and  systematic  manner  the 
fundamental  principles  involved  in  the  design  and  construc- 
tion of  masonry  structures.  The  following  chapter  head- 
ings will  give  a  fair  idea  of  the  scope  of  the  work:  Develop- 
ment of  Masonry  Construction:  Cementing  Materials;  Stone 
Masonry;  Brick  and  Block  Masonry;  Plain  Concrete;  Rein- 
forced Concrete;  Retaining  Walls;  Masonry  Dams;  Slab  and 
Girder  Bridges;  Masonry  Arches;  Culverts  and  Conduits 
Foundations.  404  pages.  (>  inches  by  '.1  inches,  139  illustra- 
tions, cloth  bound,  $3.50  net. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


On  April  .">.  at  Winnipeg,  the  ratepayers  will  vote  on 
a  by-law  to  provide  $-',ono.000  for  the  purpose  of  erecting 
schools  in  the  city. 

The  work  of  pulling  the  old  piles  supporting  the  wooden 
wharf  on  the  east  side  of  the  harbor  at  Owen  Sound,  Ont., 
has  begun,  to  make  way  for  the  new  concrete  dock  which 
will  be  erected   there. 

The  grievances  of  the  painters  of  Toronto  have  been 
amicably  settled  and  all  the  men  have  returned  to  work. 
The  old  rate  of  wages  is  to  remain  in  force,  pending  the  ar- 
rival at  a  new  agreement  for  this  year. 

It  is  stated  the  $1,000,000  in  the  Dominion  estimates  for 
Toronto,   will   be   expended   on   the   construction  of  the   I 
ern    breakwater.     This    work    is    being    done    jointly    by    the 
Dominion  Government  and  the  Toronto  Harbor  Commission. 

Fire   losses    in      Canada      in      February   are   estimated   at 

5,500.     This   is   larger   than    the   loss   in   February,   1920, 

and  makes  a  total  of  $4,973,400   for  the  first  two  months  of 

1921,    compared    with    $4,533,425    for   January    and    February, 

1920. 

More  than  1,800  workmen  of  the  Canadian  Steel  Com- 
pany, at  Longue  Pointe,  P.  Q.,  went  out  on  strike  recently 
in  protest  against  the  reduction  i>i  N  per  cent,  in  their 
wages  imposed  by  the  company.  The  cut  went  into  effect  on 
March  T. 

The  district  engineers  of  the  British  Columbia  Depart- 
ment of  Public  Works  were  entertained  by  Hon.  J.  H.  King. 
Minister  of  Public  Works,  at  a  dinner  recently  at  his  home 
in  Victoria.  The  problems  and  programs  of  the  various 
districts  were  discussed. 

A    movement    is   on    foot    among    the    carpenters    i: 
katchewan   to  organise  a  provincial  council,  to  be  composed 
of  representatives  of  the  various  locals  throughout  the  prov- 
ince.    The   main    object    in    the   formation    of   the   council    is 
standardization  of  wages. 

At   a   recent    meeting   of   th.  incil   of   Gait,   Ont., 

it   was  decided  to  submit  a   by-law  to  the  electors  on 
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T  next,  authorizing  the  purchase  by  the  city  of  a  civic  stone 
quarry',  machinery  and  equipment  for  the  working  of  same, 
and  trucks  for  the  hauling  of  the  stone  to  the  city. 

The  new  Capitol  Theatre,  on  St.  Catherine  St.,  Mont- 
real, will  open  to  the  public  on  March  26.  The  new  theatre, 
which  is  owned  by  the  Famous  Players  Canadian  Corpora- 
tion, has  a  seating  capacity  of  2,500  and  will  have  a  $54,000 
organ,  the  largest  and  most  elaborate  theatre  organ  in 
Canada. 

A  new  company,  to  be  known  as  the  Scotia  Double  Wall 
Company,  has  been  formed  at  Sydney,  N.  S.,  and  will  con- 
struct fireproof  buildings  of  reinforced  concrete,  using  the 
Van  Guilder  double  wall  patented  forms.  These  forms  are 
manufactured  by  the  Van  Guilder  Double  Wall  Company, 
Inc.,  of  Rochester,  N.  Y. 

At  the  annual  convention  of  the  Public  Works  Federa- 
tion at  Ottawa  recently,  the  following  officers  were  elected: 
President,  T.  G.  Mathieson,  Toronto;  Vice-Presidents,  F. 
Jacques,  Ottawa;  W.  McKay,  Victoria,  B.C.;  H.  F.  Bennett, 
St.  John,  N.B.;  Secretary-Treasurer,  Mr.  McGarry,  Montreal; 
Assistant  Secretary,  J.  H.  Rogers,  Toronto. 

The  Quebec  Public  Works  Department  will  place  in  the 
estimates  to  be  submitted  at  the  approaching  session  of  the 
legislature,  an  amount  sufficient  to  finance  the  province's 
share  in  the  construction  of  the  proposed  inter-provincial 
bridge  across  the  Restigouch  River,  from  Campbellton,  N.  B., 
to  Cross  Point,  P.  Q.  The  total  cost  of  this  bridge  will 
be  between  $700,000  and  $800,000,  it  is  estimated. 

It  is  considered  practically  settled  that  construction  on 
the  proposed  new' international  bridge,  between  Madawaska, 
Maine,  and  Edmunston,  N.  B.,  will  be  gone  ahead  with  this 
year.  It  is  announced  the  government  of  the  state  of  Maine 
has  passed  a  bill  accepting  responsibility  for  half  the  cost 
of  this  structure,  and  the  Dominion  Government  has  agreed 
to  pay  its  share.  The  contract  has  been  awarded  at  a  cost 
of  $325,000. 

The  Committee  on  Works,  at  Toronto,  dealing  with  the 
estimates  submitted  by  the  Works  Commissioner,  cut  these 
down  from  $12,055,824  to  $5,803,308.  This  total,  however, 
is  still  $1,000,000  over  the  past  year's  expenditure.  Some  of 
the  largest  items  approved  by  the  committee  were:  Asphalt 
plant,  site,  building  and  equipment,  $140,000;  Gerrard  St. 
bridge  over  the  Don  River  and  temporary  structure  to 
carry  car  traffic  during  construction  of  the  permanent  bridge, 
$832,000;  work  on  the  street  railway  line  from  Sherbourne 
Street  to  the  viaduct,  $185,000;  and  12  in.  duplicate  feed  main 
to  North  Toronto,  $75,600. 

The  University  of  Toronto  is  planning  the  erection  of 
an  artificial  ice  arena,  to  be  ready  by  next  winter.  The  site 
of  the  proposed  arena  will  be  somewhere  on  the  university 
grounds,  although  no  definite  location  has  been  decided  on 
as  yet.  The  governors  of  the  university  have  hit  upon  a 
novel  plan  for  the  financing  of  the  project,  which  consists 
of  the  issuance  of  certificates  of  $100,  $125  and  $150  denomina- 
tions, the  holders  of  these  certificates  being  entitled  to  six 
free  tickets  a  season  for  hockey  games  played  at  the  arena, 
and  priority  in  the  selection  of  seats  for  any  game  played 
at  the  arena,  by  way  of  interest  on  their  investment.  Three 
thousand  of  the  estimated  7,000  seats  will  be  at  the  disposal 
of  the  students  and  the  remaining  4,000  will  be  offered  to  the 
public.     The  estimated  cost  of  the  building  is  $450,000. 


Personal 

Mr.  J.  H.  Wood,  of  Toronto,  has  been  elected  president 
of  the  Canadian  Welding  Society. 

Mr.  J.  F.  Henderson,  town  engineer  of  Timmins,  Ont., 
is  making  a  tour  of  several  Ontario  cities  for  the  purpose  of 


inspecting  the  sewage  disposal  plants  at  these  points,  in  order 
to  determine  on  a  suitable  installation  for  Timmins. 

Mr.  W.  A.  Taylor  has  been  re-appointed  road  super- 
intendent of  Barton  Township,  Ont. 

Hon.  Mr.  S.  J.  Latta,  Minister  of  Highways,  Saskatche- 
wan, addressed  a  large  publje  meeting  at  Strasbourg,  Sask., 
recently  on  the  subject  of  "Good  Roads,"  dealing  with  the 
subject  in  a  very  general  manner,  as  it  related  to  the  province 
of  Saskatchewan. 

Hon.  Mr.  F.  C.  Biggs,  Minister  of  Public  Works  & 
Highways,  Ont.,  addressed  the  newly  formed  Wellington  & 
Waterloo  Counties  Good  Roads  Association,  at  a  banquet 
tendered  in  his  honor  at  Guelph  recently.  Mr.  Biggs  spoke 
of  the  provincial  good  roads  program. 

Mr.  A.  A.  Murphy,  B.Sc,  former  member  of  the  firm 
of  Murphy  &  Underwood,  consulting  engineers  of  Saskatoon, 
Sask.,  has  joined  Mr.  D.  F.  Streb  in  the  latter's  electrical 
contractor-dealer's  business,  in  Saskatoon.  Mr.  Murphy  will 
act  in  a  consulting  capacity,  having  had  considerable  electrical 
engineering  experience  in  Saskatoon.  He  is  a  graduate  of 
McGill  University. 


Obituary 

Mr.  Thomas  J.  Enright,  of  the  Dominion  Public  Works 
Department,  at  Toronto,  died  recently  at  his  residence  in 
that  city,  at  the  age  of  58  years. 

The  death  occurred  at  Barre,  Vt.,  on  March  11th,  of  Mr. 
Donald  Smith,  a  director  of  the  Smith  Marble  and  Con- 
struction Company,  Ltd.,  Montreal.  Mr.  Smith  died  sud- 
denly from  an  attack  of  cerebral  hemorrhage.  He  was  born 
in  Bury,  P.Q.,  in  1861,  and  in  1880  removed  to  Vermont.  He 
was  president  and  general  manager  of  the  quarrying  firm  of 
E.  L.  Smith  &  Co. 


Incorporations 

Charlesbourg  Granite  Company,  Ltd.,  with  head  office 
at  Quebec,  P.Q.,  capital  $20,000,  to  carry  on  a  quarrying 
business. 

Building  Supplies,  Ltd.,  with  head  office  at  Toronto, 
capital  $40,000,  to  manufacture  and  deal  in  brick,  stone, 
cement,  etc. 

Thomas  Jones  &  Son  Co.  Ltd.,  with  a  capital  of  $40,000, 
head  office  at  St.  Catharines,  Ont.,  to  manufacture  and  deal 
in  builders'  supplies. 

Provincial  Construction  Company,  with  head  office  at 
Quebec,  P.Q.,  capital  $200,000,  to  carry  out  a  general  con- 
tracting business. 

Gunite  Company  of  Canada,  Ltd.,  with  head  office  at 
Hamilton,  Ont.,  capital  $100,000,  to  manufacture  and  deal 
in  cement  and  cement  products. 


J.  A.  Grant  &  Co.,  Ltd.,  engineers  and  contractors 
(in  engineering  association  with  the  well  known  firm 
of  S.  Pearson,  Son  and  Partners  (Canada)  Limited), 
have  opened  offices  in  the  New  Birks  Building,  Mont- 
real. The  Maritime  Provinces  branch  is  at  the  Bank 
of  British  North  America,  St.  John,  N.B.  The  com- 
pany specialize  on  heavy  construction  work  and  build- 
ings.    Mr.  J.  A.  Grant  is  the  president. 


The  Lakewood  Engineering  Company,  Cleveland, 
announces  the  appointment  of  Kelly  Powell  Limited, 
403  McArthur  Building,  Winnipeg,  Canada,  as  agents 
for  the  provinces  of  Manitoba,  Saskatchewan,  Alberta, 
and  Western  Ontario,  for  the  sale  of  Lakewood  pav- 
ing, construction,  and  industrial  equipment. 
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Now,  Not  Later,  is  the  Time  for  Toronto 
to  Consider  Street  Widenirg 

TORONTO  is  faced  with  the  difficult  problem 
of  dealing  with  thoroughfares  that  are  not 
only  absurdly  narrow  for  a  city  of  metropol- 
itan size  hut  inadequate  for  the  requirements  of 
a  traffic  that,  records  show,  is  larger  than  in  most 
Other  cities  of  its  size.  Unhampered  by  any  unusual 
topographical  features,  the  city  has  grown  on  con- 
ventional rectangular  lines  with  streets,  except  in 
rare  cases,  66  feet  wide.  Up  to  a  certain  point,  this 
width  is  entirely  adequate  and  indeed,  may  he  ex- 
cessive in  some  instances,  if  we  are  to  agree  with 
man)'  town  planners  who  would  base  street  widths 
on  the  individual  requirements  of  each  case.  How- 
ever, there  is  no  gainsaying  the  fact  that  in  Toronto, 
the  main  thoroughfares,  though  66  feet  wide,  are  woe- 
fully congested  and  entirely  too  narrow  for  either 
good  business  .«r  good  appearance.  Her  own  citizens 
know    only    too   well    the   difficulties    that    handicap   a 


motorist  who  essays  to  reach  his  destination  via  main 
streets  during  business  hours,  the  dangers  that  t>< 
the  path  of  tl  trian  and  the  delays  to  street  car 

and  freight  traffic. 

No  main  street  that  provides  only  one  traffic  lane 
each  way,  aside  from  street  car  traffic,  can  by  any 
argument  be  considered  as  becoming  a  city  of  over  half 
a  million  people.  In  Toronto,  however,  the  day  for 
rectifying  the  errors  of  the  past,  as  far  as  the  heart 
of  the  city  is  concerned,  is  gone,  unless  overburdening 
expenditures  are  made.  '1  he  time  may  come,  of 
course,  when  the  streets  will  have  to  be  widened 
whatever  the  cost,  but  the  difficulties  are  so  great  in 
an  area  that  is  intensely  built  up  that  it  is  doubtful 
whether  any  scheme  can  be  carried  out  that  will  put 
Toronto  in  the  position  that  it  would  have  been  in,  had 
a  sufficient  degree  of  vision  been  exercised  a  quarter 
century  ago. 

In  the  face  of  the  obvious  congested  condition  of 
the  central  city,  it  is  remarkable  what  opposition  is 
centered  on  any  suggestion  that  attempts  to  look 
forward  ten  years  or  more  and  provide  a  system  of 
adequate  thoroughfares  in  a  portion  of  the  city  that  in 
time  will  develop  into  an  active  business  section. 
Upper  Yonge  Street  in  Toronto  is  a  case  in  point.  A 
66  ft.  thoroughfare,  the  main  artery  of  the  city,  the 
only  north  and  south  through  street  in  the  old  town 
of  North  Toronto,  it  is  already  heavily  travelled,  and 
judging  by  the  development  which  has  taken  place  in 
the  area  served  by  it,  in  a  few  years  it  will  be  almost 
as  congested  as  lower  Yonge  Street  is  to-day.  At 
present  it  carries  a  single  track  car  line  that  shortly 
will  be  doubled  and  it  is  needless  to  say  that  this  will 
only  serve  to  emphasize  its  inadequacy. 

There  is  a  proposal  to  widen  this  upper  3}4  miles 
of  Yonge  Street  to  a  width  of  86  feet  at  a  cost  estim- 
ated by  the  Works  and  Assessment  Commissioners 
at  $1,800,000  but  certain  opposition  is  developing,  al- 
though the  City  Council  expresses  itself  in  favor  of 
the  principle.  Just  why  there  should  be  such  oppos- 
ition is  difficult  for  us  to  understand  as  the  merits  of 
the  scheme  seem  to  be  unquestionable.  It  is  the 
Contract  Record's  opinion  that  the  city  of  Toronto 
will  be  losing  a  golden  opportunity  if  it  fails  at  this 
time  to  make  the  suggested  improvement  to  its  main 
artery.  For  each  year  the  project  is  delayed,  the  cost 
will  be  more  and  more  increased  and  will,  before  many- 
years,  become  prohibitive.  Nothing  is  to  be  gained 
by  waiting,  and  with  the  completion  of  the  extension 
and  widening  of  Terauley  Street  to  meet  Yonge  St., 
it  is  essential  to  have  Yonge  Street,  from  that  inter- 
section northward,  widened  in  accord.  Two  million 
dollars  should  be  neither  here  nor  there  when  it  comes 
to  rendering  the  city  a  service  that  the  widening  of 
Yonge  Street  will  accomplish. 

The  Controversy  Regarding  Freight  Traffic 
in  Montreal 


THi:  question  of  the  carriage  of  freight  by  the 
Montreal  Tramways  Company,  which  is  of  vital 
importance  to  contractors,  and  to  which  we 
have  previously  referred,  now  rests  with  the 
company.  The  Administrative  Commissioners  and 
the  Tramways  Commission,  with  the  approval  of  the 
Ruilders'  Exchange  and  other  bodies,  have  agreed  that 
it  is  desirable  for  the  traffic  to  be  continued,  and  that 
it  should  be  controlled  by  the  Tramways  Commission. 
The  Tramways  Company  have  expressed  approval  of 
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Canada's  Engineers~E.  L.  Miles 


Mr.  E.  L.  Miles,  w,ho,  as  road  superintendent  of  the 
county  of  Victoria,  Ontario,  is  helping  to  solve  that 
county's  road  construction  problem,  is  an  engineer 
whose  training  has  been  received  in  the  school  of  prac- 
tical experience,  for,  at  the  age  of  fifteen,  he  com- 
menced as  a  rodman  on  railway  construction  and  has 
followed  engineering  and  construction  pursuits  ever 
since.  Mr.  Miles  is  a  native  of  Port  Arthur,  Ont.,  but 
was  educated  in  New  Brunswick,  in  which  Province  he 
obtained  his  first  engineering  position  as  a  rodman  on 
the  construction  of  the  Restigouche  &  Western  Rail- 
way. This  was  in  1898,  and  from  that  date  until  1903 
he  continued  to  acquire  a  general  training  in  elemen- 
tary engineering,  first,  as  a  clerk  to  the  first  field  engi- 
neer of  the  Dominion  Iron  &  Steel  Co.,  Sydney,  C.B., 
and  later,  as  a  draftsman  and  instrument  man  with 
the  Bangor  &  Aroostook  Railway  at  Houston,  Me. 
Following  this  general  experience,  Mr.  Miles  was  em- 
ployed on  approbation  in  1903-4  as  instrument  man 
with  the  "Big  Four"  railway  on  the  double  track  cut- 
off into  St.  Louis  City,  Mo.,  being  the  only  instrument 
man  without  a  college  education.  As  a  recognition  for 
the  complete  construction  notes  and  diagrams  which  he 
furnished,  he  became  the  highest  paid  instrument  man 
on  the  job.  From  1904  to  1909  Mr.  Miles  was  with  the 
Canadian  Pacific  Railway,  his  first  connection  with 
this  company  being  as  resident  engineer  on  the  con- 
struction of  the  French  River  division  of  the  Toronto- 
Sudbury  branch.  In  1905  he  became  chief  draftsman 
in  the  construction  department  at  Toronto,  and  a  year 
later  made  a  reconnaissance  survey  from  London  to 
Sarnia,  submitting  route  map,  profile  and  statement  of 
costs.  He  then  became  assistant  division  engineer  on 
the  Toronto-Sudbury  branch  and  was  also  connected 
with  the  construction  of  the  Muskoka  yards  at  Mus- 
koka,  Ont.,  the  Embro  connection  to  the  St.  Mary's  & 
Western  division  at  Embro,  Ont.,  and  grade  reduction 
on  the  line  between  Bolton  and  Woodbridge,  Ont.  Mr. 
Miles  was  also  employed  with  the  Canadian  Northern 
Railway  for  a  short  time  in  the  location  of  a  spur  at 
Moose  Mountain  iron  mine,  Sellwood,  Ont. 

Early  in  1909  he  joined  the  firm  of  Gait  &  Smith, 
consulting  engineers,  and  acted  as  resident  engineer  on 
the  construction  of  water  works  and  sewerage  systems 
at  Wetaskiwin,  Alta..  During  the  next  year  he  became 
a  junior  member  of  the  John   Gait  Engineering  Com- 


pany, Calgary,  Alta.,  in  1913  becoming  vice-president 
and  secretary.  This  firm  carried  on  a  general  muni- 
cipal engineering  practice  in  Western  Canada,  and 
about  twenty-five  schemes  were  reported  on,  of  which 
seventeen,  costing  about  $1,250,000,  were  actually  con- 
structed. After  severing  his  connection  with  this  firm 
in  1915,  Mr.  Miles  worked  as  topographer  on  the  Milk 
River  survey  for  the  Department  of  the  Interior,  and 
in  the  following  year  became  special  inspector  in  the 
irrigation  branch  of  the  same  department.  In  1919  he 
became  office  engineer  and  reconnaissance  engineer  in 


Mr.    E.    L.    Miles. 

the  drainage  division  of  the  Reclamation  Service,  Ot- 
tawa. During  the  past  year  Mr.  Miles  was  assistant 
chief  engineer  of  the  Toronto  &  York  County  High- 
ways Commission,  and  is  at  the  present  time  taking 
charge  of  the  roadwork  to  be  carried  out  by  Victoria 
County,  Ont. 

Mr.  Miles  is  a  member  of  the  Engineering  Institute 
of  Canada,  having  been  elected  to  this  grade  in  April, 
1918,  after  a  connection  with  the  Institute  for  ten  years 
as  associate   member. 


various  conditions  governing  the  haulage  of  freight 
but  object  to  the  whole  matter  being  placed  under  the 
jurisdiction  of  the  Tramways  Commission.  While  it 
is  admitted  that,  under  the  contract  between  the  city 
and  the  company,  such  jurisdiction  is  to  be  exercised 
by  the  commission  the  company  want  to  carry  on  the 
traffic  without  applying  to  the  commission  for  the 
privilege.  The  ground  for  this  attitude  is  that  an 
application  will  involve  control  by  the  commission, 
who  might  force  the  company  to  accept  conditions  re- 
quiring the  expenditure  of  large  sums  on  such  works 
as  depots. 

At  a  meeting  of  public  bodies,  at  which  support 
was  given  to  the  policy  of  the  Administrative  Commis- 
sioners in  favor  of  control  of  the  traffic  by  the  Tram- 
ways Commission,  the  Builders'  Exchange  was  repre- 


sented by  Messrs.  J.  P.  Anglin,  Wm.  Rutherford,  W. 
M.  Irving,  R.  F.  Dykes,  Douglas  Bremner,  and  D.  K. 
Trotter. 


The  Quebec  Government  has  given  assurance  that 
three  sections  of  a  new  main  highway  to  be  known 
as  the  Victory  Highway,  will  be  built  this  year.  One 
will  be  from  Little  Lake  to  Magog,  one  in  the  vicinity 
of  Eastman,  and  another  at  a  point  further  on. 

Vickers,  Limited,  of  Barrow-on-Furness,  England, 
have  opened  offices  at  371  St.  James  St.,  Montreal. 
Mr.  R.  S.  Griffiths  is  the  Canadian  representative. 
The  company  are  marketing  cement  making  mach- 
inery, drilling  tools,  hydraulic  turbines  and  govern- 
ors, concrete  brick  and  tile  machinerv. 
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Construction  Prospects  from  the 
Architect's  Viewpoint 

Letters,  Supplementing  Those  in  the  Last  Issue  of  the  "Contract  Record," 

Expressing  Opinions  as  to  the  Outlook  in  the  Building 

Industry  for  this  Season 


Edmonton,  Alta. 

From  street  talk  and  rumor  I  believe  that  the  building 
construction  in  Edmonton  and  district  will  equal,  in  amount 
of  money  spent,  that  of  1920. 

At  the  present  time  I  have  not  any  work  in  the  city 
of  Edmonton,  but  have  a  hospital  job  to  be  built  at  Viking, 
at  a  cost  of  approximately  $25,000. 


Fergus,  Ont. 

Up  to  the  present  the  outlook  is  not  very  favorable, 
owing  to  the  trade  depression  that  has  arisen  in  local  in- 
dustries and  that  is  causing  a  number  of  families  to  leave 
town  that  werv  intending  building. 

I  will  give  you  a  list  of  contemplated  works  that  are 
being  talked  over  but  about  which  there  is  some  uncertainty 
as  to  their  being  carried  out. 

1.  Soldiers'  memorial  to  cost  from  $5,000  to  $10,000. 
Designs  have  already  been  called  for,  but  no  decision  made. 
This  is  proposed  to  be  built  by  public  subscriptions,  but 
public  opinion  appears  to  be  more  or  less  averse  to  this 
being  carried  through. 

2.  Remodelling  of  town  hall  which  would  include  dec- 
orating, internal  alterations  and  new  floor,  at  a  probable 
cost  of  $4,000  to  $5,000.  This  has  been  talked  over  so  long 
that  it  is  just  a  matter  of  chance  if  it  is  undertaken. 

3.  Remodelling  and  renovating  Melville  Presbyterian 
church;  probable  cost  $2,000.  This  will  most  likely  be  car- 
ried out. 

4.  A  new  high  school  is  being  discussed.  This,  js 
badly  needed  as  the  present  buildings  are  condemned.  I  am 
advised  by  the  Education  Committee  that  nothing  will  be 
undertaken  this  year. 

This  will  appear  very  pessimistic  but  is  about  the  way 
the  situation  remains  at  present.     "This  town  is  Scotch." 


Hamilton,  Ont. 

I  am  of  the  opinion  that  the  coming  spring  will  ln- 
good.  At  the  present  time  we  are  working  on  plans  for  a 
proposed  six  room  school.  We  also  have  44  working  men's 
houses  to  build,  besides  several  others  that  are  contemplated 
but  about  which  we  are  not  prepared  to  say  very  much  just 
yet. 


Moncton,  N.B. 

1  have  good  reason  to  believe  that  the  coming  season 
will  bring  activity  in  building  operations  in  our  locality.  1 
am  looking  for  as  good  a  year  as  we  had  during  the  one 
gone   by. 

We   will   be   late   commencing,    as    the   people    interested 
have  been   looking   for   an   enormous   rebate   in   materia!.      \ 
nuntber   have   decided   to   take   a   chance   already,   and    I 
pect  others  will  line  up. 


Port  Arthur,  Ont. 

Outside  of  pulp  mill  construction,   I   do  not  think  much 
building    will    be    done    this    year.     Labor    and    materials    are 


too  high  and  there  is  the  danger  of  strikes  if  one  attempts 
to  cut  down  labor.  There  might  be  some  repair  work  done. 
Materials  are  not  coming  down  any  and  until  that  and  living 
expenses  come  down,  labor  will  be  high.  I  think  there  should 
be  a  sliding  scale  in  the  labor  trades,  paying  a  man  for  what 
he  is  worth. 


Port  Arthur,  Ont. 

It  is  too  early  yet  to  form  any  opinion  as  to  building 
activities  during  the  coming  season,  although  the  general 
feeling  is  that  there  will  be  a  revival,  especially  if  prices  are 
moderated. 


Prince  George,  B.C. 

In  my  opinion  the  following  construction  work  will  be 
carried  out  in  the  city  of  Prince  George  during  the  coming 
summer:  New  school,  about  $60,000;  extension  to  hospital, 
about  $20,000.  The  Prince  George  station  buildings,  I  un- 
derstand, will  be  shortly  under  construction,  and  there  are 
a  number  of  merchants  considering  the  building  of  stores  of 
the  better  type  of  construction.  There  is  a  shortage  of  dwel- 
ling houses  in  this  district,  but  owing  to  the  high  cost  of 
construction,  it  is  doubtful  if  an  investor  would  build  to  rent. 

The  proposed  pulp  mill  site  is  not  yet  made  public,  but 
should  construction  start  on  this,  I  consider  that  many 
other  people   will   begin  to  develop   their   property. 


Quebec,  P.Q. 

There  is  a  very  considerable  amount  of  talk  about  build- 
ing going  on  and  a  great  diversity  of  opinion  is  expressed 
as  to  the  prices  likely  to  prevail  in  the  coming  spring.  Many 
think  there  will  be  a  drop  of  a  considerable  extent.  We  do 
not  think  so,  but  those  who  do  are  apparently  holding  off  to 
get  in  tenders  nearer  the  spring  time.  We  have  several 
clients  who  are  having  preliminary  sketches  made  upon  which 
discussion  is  being  carried  on.  Several,  we  feel  pretty  sure, 
will  go  on,  while  others  are  doubtful.  All  things  considered, 
knowing  our  own  position  and  hearing  of  work  in  other 
architects'  offices  and  after  conversation  with  people  in  gen- 
eral, we  think  the  coming  season  will  be  active  in  building 
propositions. 


Regina,  Sask. 

We  think  it  is  a  little  early  yet  to  make  useful  forecasts. 
We  have  nothing  in  this  office  at  present  except  held-over 
work  from  last  year — a  residence,  school  and  country  hos- 
pital. The  prevailing  idea  that  the  cost  of  building  material 
is  declining  is  likely  to  cause  delay  in  building.  We  do  not 
look  for  an  unusually  good  year.  Speculative  house  building 
will  probably  be  active  and  rural  work  normal. 


Sudbury,  Ont. 

There  is  a  shortage  of  accommodation  in  this  town  in 
almost  every  class  of  building.  Plans  have  been  prepared  in 
my  office  during  1919  and  1920  for  structures,  the  cost  of 
which   would   aggregate  a   quarter  of  a   million   dollars,   and 
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the    construction    postponed    until    conditions    become    more 
favorable. 

The  public  have,  during  the  years  of  rising  costs,  figured 
that  when  the  peak  of  high  prices  had  been  reached,  and 
when  the  reaction  set  in,  a  drop  to  pre-war  prices  would 
result.  Needless  to  say,  this  has  not  been  the  Case,  and  a 
gradual  lowering  of  prices  of  material  combined  with  a 
gradual  decrease  in  living  costs  and  wages  seems  to  be  the 
best  that  can  be  expected. 

I  think  there  will  be  a  tendency  on  the  part  of  many 
people  to  postpone  construction  still  further  in  the  hope  of 
building  under  more  favorable  conditions  in   1982  or   L923. 


dollars    per    thousand.      Skilled    mechanics    are    scarce,    ami 
wages    will    remain    about    as    last    year. 


Trenton,   Ont. 

There  is  nothing  going  on  here  at  present,  although  there 
is  talk  of  much  activity  in  the  near  future.  We  have  been 
living  on  promises  for  some  time  and  the  people  do  not 
believe  and  will  not  believe  that  there  is  any  truth  in  the 
reports  until   work  is  actually   begun. 


Vancouver,  B.C. 

\s   to   building  generally   in   Vancouver,    1    cannot  at  pre 
M-nt   see  any  immediate  indication   that   there  will   lie  much. 
There   is   a   general   feeling   that    prices   will   come   down,   and 
that   then   a   good    many    houses    will    go    up.      That    is    quite 
possible,   but   if  so,   I   think   the  houses   will  be  small. 

For  myself  I  am  working  only  on  one  house  at  present; 
live  different  people  have  consulted  toe  about  houses,  but  are 
not  willing  to  go  ahead  under  present  conditions,  and  I  have 
just  given  an  estimate  of  cost  lor  repairs  and  changes  to 
a  large  building,  but  my  estimate  so  tar  exceeded  my  client's 
expectations  that  the  work  is  indefinitely  put  off.  I  can 
see  no  indication  clear  enough  to  lead  me  to  hope  lor  many 
commissions   in    the   coming   year. 


Truro,  N.S. 

We  look  forward  to  a  brisk  season  with  an  early  start 
I  have  plans  in  progress  for  five  dwellings  in  town,  valued 
at  about  six  thousand  dollars  each,  and  1  believe  most 
of  the  builders  in  town  have  prospects  of  an  early  start  at 
alterations  and  cottages.  The  town  plans  to  build  one  school 
to  cost  about  sixty  thousand  dollars. 

Rough  lumber  and  frame  stock  will  sell  for  about   thirty 


Windsor,    Ont. 

As  usual  the  "Border  Cities"  expects  to  lead  all  com- 
munities of  its  size  in  the  Dominion  in  the  amount  of  new- 
work  done  this  year.  Each  architect  here  now  has  enough 
work  on  hi-,  hands  to  keep  him  busy  lor  this  year,  a  condition 
which  has  never  existed  before.  Xew  work  this  year  in- 
clude.^: 12  room  school  on  Victoria  Ave.:  Orange  Lo 
Masonic  Temple:  Dowler's  departmental  store:  cold  storage 
plant:  L'  Catholic  schools;  factory  for  Neat's  Bakery:  Prince 
Edward  Hotel.  It  will  be  the  greatest  building  year  in  the 
history   of   Windsor   with   plenty   of  labor  to   perform   it. 


Addition  to  Children's  Memorial 
Hospital,  Montreal 

A  Description  of  Extensions  Involving  an  Out-Door  Department, 
Central  Heating  Plant  and  Laundry,  All  Incor- 
porated in  One  Building 


By   ANGLIN-NORCROSS,    LTD. 

Contracting  Engineers  and  Builders,  Montreal 


r 


back 
trees 


HE  Children's  Memorial  Hospital  is  situated  on 
the  Mountain  above  Cedar  Avenue,  Montreal, 
with  a  view  overlooking  the  city  and  the 
St.  Lawrence  River.  The  main  buildirtg  is 
from  the  street  line  and  partly  concealed  by 
It  was  decided  to  build  an  out-door  depart- 
ment, central  heating  plant  and  laundry,  and  these 
were  incorporated  in  one  building,  situated  in  front  of 
the  main  building,  and  on  Cedar  Avenue. 

The  east  wing  of  the  building  is  used  for  adminis- 
tration, examination  of  out-patients,  surgery,  plaster 
casts,  X-ray  and  medicine  departments,  while  the 
west  wing  contains  the  boiler  room,  laundry,  linen 
repair  rooms  and  several  bedrooms  for  the  staff,  the 
wings  being  connected  by  a  corridor  over  the  roof 
slab  of  the  boiler  room.  Steam  is  supplied  for  heating- 
all  the  buildings,  and  for  sterilizing  apparatus  by  one 
50  and  one  80  h.p.  boiler.  The  use  of  oil  for  heating 
was  originally  contemplated  but  this  has  been  elim- 
inated for  the  present  for  economic  reasons.  The 
laundry  is  sent  into  the  building  through  a  wooden 
chute  to  a  mezzanine  floor  in  the  laundry  room  and 
sorted  into  bins  feeding  the  ground  floor.     A  freight 


elevator  with  counter-balanced  doors  and  kalameined 

doors  is  used  to  return  the  laundry  to  the  back  en- 
trance, which,  on  account  of  the  slope  of  the  ground. 
is  on  the  second  floor.  Laundry  machinery  was  sup- 
plied by  the  American  Laundry  Machinery  Company, 
Toronto,  Ont. 

The  work  was  commenced  in  October,  1(H9.  with 
Anglin-Norcross,  Limited,  Montreal,  as  general  con- 
tractors. Extra  rock  excavation  was  necessary  to 
prepare  the  site,  work  upon  which  had  been  partially 
completed  -Mine  years  previously.  All  concrete  work, 
both  plain  and  reinforced,  brick  and  stone,  plastering, 
painting,  carpentry  and  flooring,  was  executed  by  the 
general    contractors.  , 

The  dimensions  of  the  building  are  approximately 
172  feet  by  42  feet.  Medusa  waterproofing  was  used 
in  the  concrete  foundation  work  and  tile  and  broken 
.stone  used  as  a  sub-base  to  take  care  of  seepage  from 
the  upper  levels.  Columns  and  floors  were  reinforced 
concrete  and  surmounted  by  steel  roof  trusses  on  each 
wing,  and  beam  and  slab  construction  for  the  boiler 
room  roof  between  the  wings.  The  exterior  walls  are 
of   Montreal   limestone   rubble   masonry  relieved   with 
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Upper    left: 


wing   of    Children's    Memorial    Hospital       Lower    left:      rear    elevation    of    east    wing    of    out-door 
department.      Right:     main  entrance  of  out-door  department. 


cut  Stone  quoins,  sills,  copings  and  moulded  jambs, 
and  segment  arched  windows  and  entrances,  and  all 
exterior  walls  were  furred  with  3  in.  terra  COtta.  Some 
particularly  line  work  was  done  on  the  relief  carving 
nf  inscriptions  on  belt  courses  in  the  administration 
wing.  The  entrance  steps  are  of  grey  Stanstead  gran- 
ite. Area  walls  are  faced  with  white  enamelled  brick. 
The  sash  and  frames  must  generally  used  were  of  the 
highest  grade,  being  Mope's  English  casement  style. 
These  were  packed  with  oakum  between  the  frames 
and  jambs.  Winter  sash  were  hung  inside,  being  at- 
tached to  pine  frames. 

The  roof  consisted  of  ?>y>  in.  asbestos  tailings, 
cement  and  sand  mix  placed  on  lly-Rib,  and  covered 
bv  large  size  grey  green  slate  on  two-ply  tarred  felt. 
The  slates  were  nailed  direct  to  this  combination  roof- 
ing. Eaves  were  supported  by  two-inch  lumber  cut 
to  detail,  the  ends  being  creosoted  before  being  em- 
bedded in  masonry.  All  flashings,  gutters,  down- 
spouts, ridges,  roofs  over  dormer  windows  and  door 
and  window  sills  leading  on  balconies  or  roofs,  are  of 
16  oz.  cold  rolled  copper. 

The  entrance  hall  and  first  floor  corridors  and  lava- 
tory floors  are  of  white  marble  terra/zo.  with  black 
ceramic  block  border  and  black  polished  marble  cove 
and  base.  The  stairs  in  the  east  wing  have  pink  Ten- 
nessee visers.  treads  and  base,  window  stools  being  of 
similar  polished  marble.  Other  Hours,  with  the  ex- 
ception of  those  in  the  laundry  room,  linen  repair  room 
and  gymnasium,  which  have  clear  maple  laid  on  two- 
ply  felt  on  asbestos  tailings,  cement  and  sand  mix, 
which  has  not  proven  a  success,  were  cement  finish 
with  cove  and  base.  Master  ISuilders  compound 
hardener  was  used,  the  intention  being  to  paint  in  the 
future.  An  English  grate  with  pink  Tennessee  pol- 
ished marble  hearth   and   facings   was   supplied  in     the 

gymnasium. 

The  entrance  and  vestibule  doors  are  veneered  of 
quartered  oak  with  polished  plate  glass  light-.  Other 
doors  are  hospital  type  birch  veneer  with  a  greyish 

green    rubbed    finish.      The    panelled    oak    dados,   "sur- 


mounted by  moulded  cornice,  in  ill.-  entrance  hall  and 
vestibule,  are  finished  in  a  similar  manner. 

The  corridor,  lavatory,  staircase  and  bathroom 
walls  have  Keen's  cement  dad  >.  and  all  walls  are  fin- 
ished with  three  coats  of  linseed  oil  and  white  lead,  and 
white  enamel.  Partitions  are  of  terra  cotta  block,  and 
where  necessary  ceiling-  were  furred  down  with  metal 
lath  and  channels.  The  main  staircase  and  entrance 
hall  above  the  dado  were  plastered  with  Caen  stone 
finish  and  white  putty  mortar  pointing. 

The  freight  and  passenger  elevators,  the  latter 
being  large  enough  for  cots,  were  supplied  by  the 
Otis-Fensom  Elevator  Company.  Dahlstrom  metallic 
elevator  doors,  having  polished  plate  wired  glass 
lights  and  being  hung  on  two  speed  Reliance  hangers, 
were  used. 

The  examination  room  on  the  ground  floor  is  di- 
vided into  cubicles  by  means  of  white  enamelled  sheet 
iron  partitions,  with  corridors  at  the  sides,  floored 
with  battleship  linoleum,  contained  by  angle  iron  flush 
with  the  cement  floor. 

The  sub-contractors  were  as  follows:  Plumbing 
and  heating,  Jas.  Ballantyne:  marble  work.  Smith 
Marble  Co.:  millwork,  Wm.  Rutherford  &  S  «S  Co.: 
electrical  work.  Vincent  &  Save:  architectural  iron, 
John  Watson  &  Sons:  roofing,  Geo.  \Y.  Reed  &  Co.: 
kalamein  doors.    Douglas    lirothers:    all  of  Montreal. 


The  value  placed  on  industrial  properties  in  the 
city  of  Toronto  is  looked  upon  by  many  of  the  smaller 
industries  as  being  prohibitive,  and  it  is  the  work  of 
any  industrial  department  to  endeavor  to  provide 
cheaper  properties  for  those  industries  which,  on  ac- 
count of  their  annual  turnover,  cannot  finance  a  pro- 
position if  the  overhead,  on  account  of  land  rentals,  or 
cost,  is  prohibitive.  Further,  the  small  industries 
taken  collectively  are  just  as  important  and  as  great 
a  factor  in  the  industrial  life  of  any  city  as  the  larger 
industries,  and  our  experience  to  date  has  been  that 
they  require  greater  assistance  than  the  larger  in- 
dustries. From  report  of  Toronto's  Industrial  Com- 
missioner. 
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A  New  Maximum  in  the  Pro- 
duction of  Building  Materials 

Advance  Report  of  the  Department  of  Mines  Shows  a  Considerable 

Increase  in  the  Quantities  of  Cement,  Lime,  Brick  and  Stone, 

Produced  During  1920  as  Compared  With  Previous  Year 


THE  following  extracts  are  taken  from  the  pre- 
liminary report  on  the  mineral  production  of 
Canada  during  the  calendar  year  1920,  issued 
by  the  Department  of  Mines: 

In  reviewing  the  industry  as  a  whole  it  is  custom- 
ary to  express  the  total  mineral  production  and  to 
make  comparisons  of  production  of  different  years  or 
districts  in  terms  of  dollars  or  total  values.  There 
has  been  a  wide  range  in  price  of  many  metals  and 
mineral  products  during  the  past  six  or  seven  years 
and  the  continuation  of  high  prices  for  many  products 
has,  of  course,  resulted  in  greatly  increasing  the  total 
value  of  the  mineral  production,  even  when  the  actual 
quantities  of  metals  or  minerals  obtained  might  be 
decreasing.  For  instance,  the  average'  price  of  coal 
at  the  mine  has  increased  from  $2.49  in  1913  to  $4.65  in 
1920,  so  that  the  same  tonnage  of  coal  as  was  pro- 
duced in  1913,  viz.,  15,012,178  tons  would  have  a 
value  in  1920  greater  by  over  $32,000,000  than  was 
placed  upon  it  in  1913. 

Estimates  of  the  total  probable  value  of  the  mineral 
production  of  Canada  during  1920  made  on  the  first 
of  January  last,  were  short  8  per  cent  of  the  prelim- 
inary figures  now  available.  Sufficient  allowance  had 
not  been  made  for  the  increased  production  and  in- 
creased value  of  cement,  clay,  quarry,  and  other  sim- 
ilar structural  material  products.  The  coal  mining 
industry  too,  had  responded  more  extensively,  and  at 
higher  values  than  had  been  estimated,  to  the  heavy 
demand  for  fuel. 

Largest  Total  Ever  Reached 

The  total  estimated  value  of  the  metal  and  mineral 
production  in  1920  was  $217,775,080  which  is  greater 
than  the  total  value  reached  during  any  preceding 
year.  Compared  with  the  production  in  1919,  valued 
at  $176,686,3'?0,  an  increase  of  $41,088,690  or  23.3  per 
cent.  is  shown  while  compared  with  1918  the  pre- 
vious maximum  year,  the  increase  was  $6,473,183  or 
3  per  cent. 

The  evidence  toward  the  close  of  the  year  of  eco- 
nomic depression,  falling  prices,  restriction  or  com- 
plete cessation  of  operation  at  numerous  points,  tended 
to  monopolize  the  public  mind  and  to  divert  attention 
from  the  fact  that  Canada's  mining  industry  during 
1920  had  furnished  an  output,  the  value  of  which  was 
greater  than  had  been  attained  in  any  previous  year. 

The  metallic  production  which  in  1918  was  valued 
at  $114,549,152  and  fell  in  1919  to  $73,262,793  has  in- 
creased in  1920  to  $77,236,370.  The  metallic  produc- 
tion is  still  less  in  total  value  than  that  reached  dur- 
ing each  of  the  years  1916,  1917  and  1918. 

The  total  value  of  non-metallic  production  includ- 
:ig  clay  and  quarry  products  in  1918  was  $96,752,745 
which  was  increased  in  1919  to  $103,423,507  and  has 
now  again  been  increased  in  1920  to  $140,538,710.  Al- 
though about  $23,000,000  of  this  increase  is  due  to 
coal  alone,  about  $10,000,000  to  the  increased  produc- 


tion of  cement,  clay  and  quarry  products,  there  is 
evidence  of  a  remarkable  growth  and  development  in 
the  exploitation  of  Canadian  non-metallic  mineral  re- 
sources. 

Production  Affected  by  Fuel  Shortage 

Shortage  of  fuel  throughout  the  greater  part  of 
1920  in  central  Canada  and  insufficient  transporta- 
tion facilities  have  tended  to  restrict  shipments.  The 
production  of  lime  and  cement  was  seriously  affected 
by  the  fuel  shortage  while  car  shortage  restricted,  or 
hampered  the  shipments  of  coal,  asbestos,  feldspar, 
and  other  products.  In  many  camps  labour  was  none 
too  plentiful  and  wages  for  the  most  part  were  main- 
tained at  the  highest  levels. 

It  is  probable  that  in  the  production  of  metals  the 
recovery  to  higher  output  levels  has  been  too  rapid. 

Toward  the  end  of  the  year  market  conditions  ap- 
peared to  indicate  the  accumulation  of  excessive  stocks 
and  the  crash  in  metal  prices  during  October,  Novem- 
ber and  December  showed  the  desire  of  holders  to 
unload.  The  severe  price  decline  has  resulted  in  the 
recent  closing  of  a  number  of  mining  operations  with 
the  consequent  labor  unemployment  involved.  Some 
of  these  must  perforce  remain  closed  or  work  at.  part 
capacity  until  exhaustion  of  accumulated  stocks  re- 
stores the  market  demand  or  higher  prices,  or  until 
the  operators  are  able  to  reduce  costs  of  production 
to  the  point  of  successfully  meeting  prevailing  prior-. 

The  hope  may  be  expressed  that  the  year-end 
price  decline  and  economic  depression  upon  the  min- 
eral output  during  the  coming  year  will  rapidly  be 
followed  by  an  industrial  activity  based  upon  more 
healthy  conditions  of  price  and  profit.  While  Canada 
lias  her  domestic  problems  in  respect  to  supplies  of 
iron  and  petroleum  and  distribution  of  coal,  the  great 
basic  factors  of  her  enormous  mineralized  areas,  her 
great  known  resources  in  coal,  nickel,  copper,  gold. 
zinc,  asbestos,  and  other  metals  and  products  too 
numerous  to  specify  and  her  infinitely  greater  latent 
possibilities  should  never  be  lost  sight  of.  These  will 
continue  to  form  the  basis  of  industry  and  of  national 
development  ever  growing  in  extent  and  accelerated 
with  increasing  knowledge  of  better  methods  of  re- 
ci  every  and  use. 

Iron  Ore 

The  shipments  of  iron  ore  from  Canadian  mines 
which  in  1919  were  the  lowest  that  had  been  recorded 
in  19  years,  have  again  fallen  off  in  1920  to  127,826 
tons  valued  at  $510,525  as  compared  with  197,170  tons 
valued  at  $693,386  in  the  previous  year,  were  it  not  for 
•the  continued  operations  of  the  Magpie  and  Moose 
Mountain  mines  in  Ontario,  commercial  production 
would  practically  cease. 

The  Magpie  siderite  mine  in  the  Michipicoten  dis- 
trict of  Ontario  was  operated  throughout  the  year  by 
the  Algoma  Steel  Corporation,  the  siderite  ore  being 
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roasted  aa  usual  in  the  rotary  kiln  plant  at  the  mine. 
About  118,990  short  tons  of  roasted  ore  were  shipped 
to  the-  blast  furnace  plant  at  Sault  Ste.  -Marie.  Tin- 
raw  ore  averages  about  .54.3  per  cent,  and  the  masted 
ore  about  50  per  cent  metallic  iron. 

Messrs.  Moose  Mountain,  Limited,  operating  at 
Sellvvood,  Ont,  were  actively  engaged  till  the  end  of 
November,  in  the  development  of  the  milling  and 
briquetting  processes  which  are  being  employed  in 
the  treatment  of  these  low  grade  magnetites.  The 
new  ore  averages  about  33.8  per  cent,  iron,  while  the 
briquettes  produced  during  1920  averaged  about  66 
per  cent.  iron.  A  large  tonnage  of  raw  ore  was  mined 
during  the  year  but  only  a  comparatively  small  quant 
ity,  7,664  short  tons  of  briquettes  were  marketed. 

The  quantity  of  iron  ore  charged  to  blast  furnaces 
in  1920  was  2,118,885  tons  of  which  149,515  tons  were 
uf  domestic  origin  and  1,969,370  tons  imported.  The 
imported  ore  included  621,370  tons  of  Newfoundland 
ore  and  1,348,000  tons  of  ore  from  the  United  States. 
Shipments  of  iron  ore  from  Wabana  Mines,  New- 
foundland in  1920  by  the  two  Canadian  Companies 
operating  there  were  644,937  short  tons,  of  which 
609,714  tons  went  to  Nova  Scotia  and  35,223  tons  to 
Great  Britain  and  Europe,  as  against  499,972  tons  in 
1919  and  848,574  tons  in  1918,  all  of  which  went  to 
Sydney  and  North  Sydney  in  Cape  Breton. 

The  Production  of  Pig-iron 

The  total  production  of  pig-iron  in  Canada  in  1920 
excluding  the  production  of  ferro-alloys  was  1,090,318 
short  tons  (973,498  gross  tons),  'having  a  value  of 
$30,578,253,  as  compared  with  a  total  production  in 
1919  of  97,346  short  tons  (819,447  gross  tons)  valued 
at  $24,577,589,  showing  an  increase  of  172,972  tons. 
or  18.8  per  cent.  Of  the  1920  total,  1,081,374  tons 
were  made  in  blast  furnaces  and  8,944  tons  (subject 
to  revision)  were  made  in  electric  furnaces  from  scrap 
metal,  chiefly  shell  turnings.  In  1919  the  blast  furn- 
ace production  was  910,080  tons,  and  the  electric 
furnace  production  from  scrap  steel  was  7,701  tons. 

The  production  of  blast  furnace  pig-iron  in  Nova 
Scotia  in  1920  was  332,493  tons  as  against  285,087  tons 
in  1919.  In  Ontario  the  production  of  blast  furnace 
pig-iron  was  748,881  tons  as  against -624,()<>3  tons  in 
1919. 

The  blast  furnace  plants  operated  included  those  oi 
the  Dominion  Iron  and  Steel  Company  at  Sydne\ . 
N.S.,  the  Nova  Scotia  Steel  and  Coal  Company  at 
North  Sydney;  The  Steel  Company  of  Canada  at 
Hamilton,  Ont. ;  the  Canadian  Furnace  Company  at 
Port  Colborne,  Ont.;  the  Algoma  Steel  Corporation, 
Ltd.,  at  Sault  Ste.  Marie,  Ont.;  the  Midland  Iron  and 
Steel  Co.  at  Midland,  Ont. 

Electric  furnaces  werje  operated  for  the  produc- 
tion of  pig-iron  from  scrap  at  Hull,  Shawinigan  Falls 
and  Montreal,  in  Quebec,  and  at  Orillia  in  Ontario. 

Steel 

The  total  production  of  steel  ingots  and  direct  steel 
castings  in  1920  was  1,242,012  short  tons  (1,108,939 
long  tons),  of  which  1,176.153  tons  were  ingots  and 
65,859  tons  direct  steel  castings. 

The  total  production  of  steel  in  1919  was  1,030,342 
short  tons  (919,948  long  tons),  of  which  993,039  tons 
were  ingots  and  37,303  tons  direct  castings. 

The  1920  production  included  25,669  tons  of  dec 
trie   furnace   steel,   as   against    15.502   tons  of  electric 
furnace  steel  in  1919  and  119,130  tons  in  1918. 

During  the  war.  building  activity  was  reduced  to 


a  minimum  and  the  total  value  of  the  production  of 
cement,  clay  and  quarry  products  which  had  reached 
a  maximum  of  $.50,809,752  in  1913  had  fallen  to  $17,- 
467,186  in   1916,  increasing  to  $27,421,510  in  1919. 

In  1920  the  value  of  this  production  had  increased 
to  a  new  maximum  of  $38,184,848.  While  higher 
prices  have  played  an  important  part  in  this  increase 
of  over  39  per  cent,  in  value,  the  actual  quantities  of 
cement,  brick,  lime  and  stone  produced  has  been  con- 
siderably increased  in  1920  over  the  1919  production. 

Cement — The  total  quantity  of  cement  sold  from 
Canadian  mills  in  1920  was  6,651,980  barrels  valued  at 
$14,798,070  or  an  average  of  $2.22  per  barrel  as  corn- 
s' with  sales  in  I9J9  of  4,995,257  barrels  valued  at 
$9,802,433  or  an  average  of  $1.96  per  barrel,  showing 
an  increase  in  quantity  of  1,656,723  barrels,  or  33  per 
cent,  and  an  increase  in  total  value  of  $4,995,637,  or 
51  per  cent. 

The  total  quantity  of  cement  in  1920  was  6,498,550 
barrels  as  compared  with  4,613,588  barrels  made  in 
1919.  an  increase  of  1,884,962  barrels,  of  40.8  per  cent. 

Stocks  of  cement  on  hand  January  1,  1920,  were 
1,089,(303,  and  at  the  end  of  December  this  had  been 
reduced  to  936,173. 

The  exports  of  cement  in  1920  were  valued  at 
$2,193,626  as  against  exports  in  1919  valued  at 
$465,954.  In  I'M''  the  value  of  cement  exports  greatly 
exceeded  the  imports  for  the  first  time.  In  1920  the 
quantity  is  not  reported  for  the  first  three  months  but 
is  given  as  2,701.584  cwt.  for  the  last  nine  months. 
At  the  average  price  of  74  cents  per  cwt.  given  for 
the  last  nine  months  the  estimated  quantity  exported 
during  1920  would  be  2,964,360  cwt.  or  846,960  barrels 
of  350  pounds  each. 

The  total  imports  of  cement  in  1920  were  115.370 
cwt.  equivalent  to  32,963  barrels  of  350  pounds  each. 
valued  at  $112,466,  or  an  average  of  $3.41  per  barrel 
as  compared  with  imports  of  14,066  barrels  valued  at 
$51,314,  or  an  average  of  $3.65  per  barrel  in  1919. 

The  total  consumption  of  cement  in  1920  was  there- 
fore about  5,837,983  barrels  as  compared  with  a  con- 
sumption of  4.776,346  barrels  in  1919,  an  increase  of 
1,061,637  barrels,  or  22  per  cent. 

Clay  Products — The  total  value  of  the  production 

"i  brick,  tile,  potterv  and  other  clay  products  is  estim- 
ated   for    1920   at   $10,533,271    as    against    a    value   of 


Production  of  Structural  Materials 


Cement,    Portland,    Puzzolau    ..Bbls. 
Clay    Products    ($10,333,871)— 
Brick)  common    II 

Brick,   pressed    M 

Fireproofing    Tons 

Hollow   building   blocks    M 

Kaolin    Tons 

Moulded  and   ornamental;  terra  cotta 

Pottery    

Refractories,  fire-clay,  etc   

Sewerpipe   Tons 

Tile,    Drain    M 

Lime   Bus. 

Sand-Lime  brick   M 

Sand  and  gravel  (not  complete)  Tons 

Slate  Sq. 

Stone  ($3,163,449)— 

I  iranite    ; 

Limestone    

Marble     ...!.... 

Sandstone  lb")    

Total    Structural    Materials    and    Clav 
Products     


Quantity         Value 
6,051,080  $14,798,070 


318,110 
MJMO 

683 


38,8*7 

16,061 
9,355.7!>7 

46.102 
6,588.037 


4,868.958 
1,736,7*0 

591.216 
284,163 
15,022 
120.875 
207.410 
517.335 

1,549,090 
619.442 

3,748.463 
718.735 

3,208.660 
14.200 

'.976 

3.404.906 

240,353 

-  214 
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$7,906,366  in   1919,  an  increase  of  $2,626,905,  or  33.2 

per  cent.  " 

Lime— Sales  estimated  at  9.355,797  bushels,  valued 
-it  $3  748  463,  an  increase  of  31  per  cent  in  quantity 
'and  over' 62  per  cent  in  total  value  Nine  firms ;  re- 
ported sales  of  35,869  tons  hydrated  lime,  valued  at 
$481,878,  included  in  above. 


Sand-Lime  Brick— Sales  reported  at  46,102  thous- 
and brick  valued  at  $718,735— nearly  double  the  quant- 
ity and  total  value  of  1919. 

Stone  Quarries — Value  of  production  is  estimated 
at  $5,163,449,  as  compared  with  $4,225,937  in   1919. 

The  production  of  structural  material  is  summar- 
ized in  the  accompanying  table. 


Preparations   Under   Way   for 
Big  Road  Convention 

Canadian  Good  Roads  Association  is  Anticipating  the  Most 

Successful  Meeting  in  Its  History— To  Be  Held  in 

Halifax  on  May  10,  11  and  12 


THE  eighth  annual  convention  and  exhibition  of 
the  Canadian  Good  Roads  Association,  which 
is  announced  to  be  held  at  Halifax  on  Tuesday. 
Wednesday  and  Thursday.  May  10th,  ltth  and 
12th,  is  the  first  gathering  of  the  national  association 
to  take  place  in  the  Maritime  provinces,  the  previous 
conventions  having  been  held  twice  in   Montreal  and 
once  each  in  Toronto.  Hamilton,  Quebec,  Ottawa  and 
Winnipeg.     Eastern  and  Central  Canada  having  thus 
been  recognized  by  the  location  of  the  successive  con- 
ventions,  it   is   likely   that  the   Pacific    Coast    will   be 
chosen   for   either   the    1922   or   the    1923   assemblage. 
Local  Associations  Co-operating 
The  1921  convention  is  being  favored  with  the  di- 
rect co-operation  of  the  Provincial  Good  Roads  Asso- 
ciations of  Nova  Scotia,  New  Brunswick  and   Prince 
Edward    Island,    respectively,    and    is    being    actively 
supported  by  the  governments  of  the  three  provinces. 
as  well  as  by  the  civic  authorities,  the  local  motoring 
and  good  roads  bodies,  the  boards  of  trade  and  com- 
mercial clubs,  and  the  hotels  and  railways  of  the  sea 
provinces.    In  addition,  the  general  support  of  the  Do- 
minion and  provincial   governments,  enjoyed   by   the 
association  since  the  inauguration  of  its  annual  con- 
ventions, is  again  being  extended. 

For  the  purpose  of  the  convention,  there  has  been 
placed  at  the  disposal  of  the  delegates  the  Nova  Sco- 
tia Technical  College,  which  is  admirably  adapted  for 
the  accommodation  of  such  a  gathering.  The  daily 
sessions  will  be  held  in  a  large  lecture  room,  which  is 
equipped  with  projectors  that  will  permit  the  speakers 
to  illustrate  their  addresses  or  papers  with  either  lan- 
tern slides  or  moving  pictures.  The  films  shown  will 
include  one  loaned  by  the  United  States  Government 
and  several  from  other  official  or  private  sources,  dem- 
onstrating methods  of  highway  construction,  the  op- 
eration of  road  machinery,  and  the  manufacture  or 
preparation  of  standard  road  materials.  In  rooms  im- 
mediately adjoining  the  meeting  place  there  will  be 
held  the  annual  good  roads  exhibition,  which  will  in- 
clude varied  and  interesting  displays  of  machinery 
models,  samples  of  materials  for  highways  and  pave- 
ments, photographs,  literature  and  other  exhibits  con- 
nected with  road  construction  or  betterment. 
National  Purpose  Served 
In  choosing  Halifax  as  the  scene  of  this  year's  con- 
vention, the  members  of  the  executive  committee  of 
the  Canadian  Good  Roads  Association  were  not  in- 


fluenced solelv  by  the  attractive  inducements  held  out 
and  the  enthusiasm  shown  by  the  easterners.  It  was 
felt  that  not  oiilv  would  the  good  roads  movement  in 
the  Maritime  provinces  be  greatly  stimulated  by  such 
a  gathering,  but  a  national  purpose  would  be  served 
by  inducing  delegates  from  the  central  and  western 
provinces  to  visit  the  Atlantic  region,  thus  giving 
those  unfamiliar  with  the  progress,  prosperity  and 
possibilities  of  the  eastern  provinces  a  new  concep- 
tion of  the  varied  interests  and  resources  of  the  Do- 
minion and  a  better  understanding  of  national 
problems. 

In  addition  to  the  five  committees  which  have  hith- 
erto been  appointed  to  look  after  the  various  details 
of  the  annual  convention,  a  sixth  has  been  created  m 
the  form  of  a  ladies'  reception  committee.  Each  year 
an  increasing  number  of  delegates  have  been  accom- 
panied by  their  .wives  on  their  trips  to  the  convention, 
and  this  year  it  has  been  decided  to  pay  special  atten- 
tion to  the  entertainment  of  the  ladies,  hence  the  ap- 
pointment of  the  new  committee. 

This  year's  convention  is  expected  to  be  more  re- 
presentative than  ever  of  the  national  and  international 
highways  movement.  An  invitation  has  been  extended 
to  a  highly-placed  British  road  official,  and  the  secre- 
tary-treasurer of  the  association  has  received  an  inti- 
mation that  this  invitation  is  likely  to  be  accepted.  For 
the  first  time,  Newfoundland  will  be  represented,  by 
several  delegates,  while  from  every  Canadian  province 
and  a  number  of  states  of  the  neighboring  republic 
will  come  experts  and  laymen  interested  in  highway 
improvement. 

Other  Bodies  to  Meet 
As  in  past  years,  a  number  of  sub-conventions  of 
groups  or  bodies  of  allied  interests  will  be  held  in  con- 
nection with  the  main  congress.  One  will  be  the 
second  annual  inter-provincial  conference  of  highway 
officials  employed  by  the  various  governments,  who 
will  discuss  their  own  especial  problems.  There  will 
also  be  a  special  conference  of  the  leading  spirits  in 
the  provincial  and  local  good  roads  organizations.  It 
is  expected  that,  following  the  practice  for  the  past 
seven  years,  the  annual  meeting  of  the  Canadian  Auto- 
mobile Association  will  also  coincide  with  the  con- 
vention. 

As  the  association  is  meeting  for  the  first  time  in 
the  east,  it  is  planned  to  devote  approximately  two- 
thirds  of  the  programme  to  papers  and  discussions 
dealing  with  the  peculiar  problems  which  confront  the 
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three  Maritime  provinces,  while  the  remaining  one- 
third  will  be  given  up  to  the  consideration  of  highway 
questions  affecting  the  Dominion  as  a  whole.  A  ten- 
tative programme  lias  been  drawn  up,  and  a  full  an- 
nouncement of  the  completed  agenda  will  be  forthcom- 
ing shortly.  The  eighth  annual  good  roads  banquet 
will  be  held  on  the  evening  of  Wednesday,  May  11th, 
and  on  the  following  evening,  which  is  the  conclud- 
ing one  of  the  convention,  the  annual  business  meeting 
and  election  of  officers  of  the  Canadian  Good  Roads 
Association  will  take  place. 

The  local  entertainment  features  of  the  convention 
have  not  been  overlooked  and  the  delegates  will  be 
the  guests  of  the  Nova  Scotia  Motor  League  for  an 
inspection  of  the  magnificent  land-locked  harbor,  one 
of  the  largest  and  most  modernly-equipped  in  the 
world,  with  drives  to  other  points  of  interest.  For 
the  day  following  the  close  of  the  convention,  a  rail- 
way trip  to  the  far-famed  land  of  Evangeline  is  being 
arranged. 


New  Line  of  Steel  Toilet  Partitions 

Roben  n,  Limited.    Toronto,  manufacturers 

of  sheet  metal  building  material  and  kalamein  doors 
and  windows,  have  put  on  the  market  the  "Robsen" 
sanitary  steel  toilet  and  shower  compartment  parti- 
tions. The  outstanding  features  of  "Kobsen"  steel 
partitions  are  their  simplicity,  strength  and  sanitary 
traction.  They  are  adaptable  to  all  classes  of 
buildings  such  as  industrial  institutions,  railroad  sys- 
tems, packing  houses,  steel  mills,  school  houses,  etc. 
The  partition  is  simple  in  design  and  so  constructed  as 
to  eliminate  all  unnecessary  joints,  projections,  screw- 
heads,  etc.,  thus  doing  away  with  all  dirt  and  water 
collecting  surfaces.  It  is  adjustable  by  means  of 
Special  wall  connections  which  take  care  of  walls  that 
may  be  out  of  plumb.  A  special  foot  casting  also 
takes  care  of  variations  in  floor  levels.  When  install- 
ed, these  partitions  present  a  remarkably  clean-cut 
appearance;  very  attractive  and  withal  very  sani- 
tary. 


Arbitrary   Labor  Regulations 
Hold  Up  Building 


iMPLOYERS  and  workers  who  are  unwilling 
to  face  present  conditions  frankly  and  cour- 
ageously are  retarding  resumption  of  normal 
business  and  working  against  their  own  in- 
terests. Prevailing  wage  scales,  which  under  present 
conditions  are  of  little  real  advantage  to  the  workers, 
are  an  absolute  deterrent  to  the  lowered  COStS  which 
must  be  established  before  the  prices  of  commodities 
can  be  lowered.  High  wage  rates  are  purely  illusory 
as  long  as  widespread  unemployment  or  part  time 
work  reduces  real  income  and  impairs  purchasing 
power." 

These  statements  are  made  by  the  National  Bank 
of  Commerce,  in  New  York,  an  organization  that  is 
gem-rally  sane  and  thoughtful  in  its  analysis  of  money 
and  market  conditions.  It  is  apparent  that  this  auth- 
ority lays  the  blame  for  much  of  the  present  inactivity 
on  prevailing  labor  conditions,  especially  the  ineffi- 
ciency and  refusal  to  concede  anything  in  the  matter 
pf  wages.  Speaking  of  the  construction  industry,  par- 
ticularly, it  points  out  that  although  there  have  been 
reductions  in  the  price  of  many  building  materials, 
high  wage  rates  and  working  rules,  which  make  econo- 
mical employment  of  labor  impossible,  together  with 
high  freight  rates,  have  prevented  material  lowering 
of  construction  costs.  As  a  rule,  building  has  been 
restricted  almost  entirely  to  absolutely  necessary 
work. 

Further  analyzing  the  building  situation,  the  \'a- 
tional  Bank  of  Commerce,  in  its  comment,  states:   "A 

considerable  volume  of  inquiries  indicates  that  there 
is  a  potential  demand  which  will  make  itself  felt  as 
soon  as  and  not  until  costs  of  labor  and  material  are 
lowered  to  what  the  public  regards  as  reasonable. 
Meanwhile,  the  disinclination  of  labor  not  only  to  ac- 
cept lower  wage  rates  but  to  give  adequate  return  ii^v 
wages  paid  will  continue  to  restrict  new  housing,  thus 
directly  preventing  a  reduction  in  rent  which,  next 
to  food,  is  the  largest  single  item  of  the  workingmen's 
living  expenses." 


The  only  hope  that  is  held  out  for  a  revival  of  in- 
dustrial activity  is  the  removal  of  arbitrary  regulations 
which  make  it  necessary  to  employ  several  skilled  men 
for  work  that  one  man  can  do.  It  is  pointed  out  that 
these  working  rules,  coupled  with  high  wages  paid 
to  labor,  are  making  many  markets  dormant,  which 
for  a  time  showed  some  improvement.  For  example, 
the  steel  industry  as  a  whole  is  reported  to  be  operat- 
ing at  about  forty  per  cent,  of  capacity  and  in  spite 
of  price  reductions  on  the  part  of  the  independent 
steel  makers,  no  large  orders  have  resulted.  While 
there  have  been  market  declines  in  wholesale  prices. 
those  of  steel  and  coal,  though  lower,  are  still  out  of 
line  with  the  general  price  level  and  buyers  remain 
unwilling  to  contract  for  other  than  immediate  n 
sities  which  are  at  a  minimum.  In  discussing  produc- 
tions, the  same  review  states  that  there  is  a  growing 
recognition  of  the  necessity  for  lower  freight  rates  on 
heavy  tonnage  items,  but  points  out  that  this  can  only 
be  effected  when  there  have  been  corresponding  reduc- 
tions in  the  wage  scale,  both  of  railway  employees  and 
of  labor  in  the  basic  industries. 


A  Break  in  the  Brick  Market 

A  firm  of  Hamilton  brick  manufacturers  re- 
cently caused  quite  a  stir  in  the  building  materials 
market  by  publicly  advertising  their  entire  stock 
of  one  million  brick  at  the  price  of  $14  per  thou- 
sand. This  firm  is  not  connected  with  the  Ham- 
ilton Brick  Manufacturers'  Association,  the  mem- 
bers of  which  body  have  been  se'ling  brick  at 
standard  prices  ranging  from  $21  to  $21  per 
thousand.  The  action  of  th:s  independent  con- 
cern has  resulted  in  a  drop  in  association  prices, 
which  are  now  quoted  at  from  $18  to  $83  per 
thousand. 
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What  Is  the  Best  Arrangement 
for  a  Contractor's  Plant? 

An  Analytical  Treatment  of  the  Cost  of  Placing  Concrete  in  Re- 
inforced Concrete  Buildings,  Using  Various  Lay-outs  of 
Plant— Charts  Facilitate  Comparisons 

An  abstract  of  the  report  of  the  American  Concrete  Institute's  Committee 
on  Contractors'  Plant  in  Reinforced  Concrete  Construction. 

THE  plant  used  for  handling  concrete  on  building  cost  for  the  limiting  yardage.-,  which  in  the  cases  pre- 

construction  is  in  general  basic  for  all  concrete  sented  are    1,000  and  3,000  and  3,000  and    15,000,    a 

construction,   subject   to   possible   variation    in  change  in  the  size  of  the  mixing  plant  being  assumed 

the  relation  of  the  different  units  to  each  other  at  the  3,000-yd.  limit, 
by  reason  of  special  conditions  existing  in  different  For  the  purpose  of  illustration  the  seven  typical 

fields  of  construction.  arrangements   of   plant   have   been   analyzed.      It   has 

The  operations  of  unloading,  transporting  and  re-  been  taken  for  granted  that  on  jobs  of  less  than  3,000 

ceiving   as  well  as  the  combination  function  of  mix-  yds.  a  y4  yd.  plant  would  be  used,  with  50  ft.  wood 

ing   hoi'sting  and  placing  are  in  themselves  subject  to  tower,  8  carryalls  for  placing  and  300  ft.  of  run  panels 

a  very    large     number    of     possible    combinations  of  assumed  as  the  average  equipment.     Jobs  over  3,000 

methods  and  are  frequentlv  delegated  to  another  party,  yds.  would  have  a  1-yd.  plant,  wood  tower  averaging 

the  material  dealer,  whose  price  for  material  delivered  125    ft.,    12  carryalls   for   placing   and   400   ft.    of   run 

may  include  these  two  items.     A  survey  of  the  indi-  panels.     As    many   contractors    standardize    on    1-yd. 

vidual  operations  showed  the  advisability  of  separat-  chuting  equipment,  this  has  been  used  for  both  #-yd. 

in"  in   this  analysis   the   unloading  and   transporting  and  1-yd.  plants,  but  with  a  100  ft.  steel  tnwer  for  the 

operations   from    the   others.     These    two   operations  #-yd.  and  a  180  ft.  steel  tower  for  the  1-yd.  plants, 
have  accordingly  been  omitted  entirely.  These  assumptions  are  for  an   average  of  several 

_    „  ,    .  conditions.      A   building  of  anv    yardage   mav   be   of 

Seven  Fundamental  Arrangements  ,arge  ^  ^  ^.^  ^^  ^  of  mjmy  >U)^.  ^ 

Owing  to  local  conditions  or  peculiar  requirements  a    restricted    plot.      Variations   from   the  average    in 

as  to  speed,  labor  saving,  or  winter  weather,  the  van-  the  cage  of  any  job  of  medium  size  involve  a  difference 

ous  plants  in  successful  operation  which  were  visited  -  cogt  per  yd   wnjci,  js  usually  very  slight  when  pjo- 

and  studied  during  the  year,  presented  such  a  variety  rated  Qver  the  entjrc  yardage.      On  extensive  opera- 

of  layouts  that  it  was  realized  anything  approaching  tions  a  slight  difference  in  cost.ver  yd.  between  sev- 

a  standard  arrangement  of  plant  was  out  of  the  ques-  eral  possible  plants  would  naturally  warrant  a  careful 

tion.     Most  of  the  plant  layouts,  however,  could  be  individual  estimate  of  each. 

grouped    into    seven    fundamental    arrangements    and  Any  contractor  may  plot  for  himself  a  similar  set 

these  seven  plants  as  numbered,  develop  from  a  very  of  curves>  based  up0n  his  own   layouts,  by  keeping 

elementary  form  by  the  addition  of  equipment  intend-  a  record  of  the  cost  of  installation  and   dismantling 

ed  to  conserve  labor,  thus  making  possible  a  compari-  each  arrangement,  and  adding  thereto  his  allowance 

son  between  the  additional  money  expended  for  plant  for  p[anj  depreciation, 
and  the  saving  in  labor  costs  as  a  result  of  its  use.  As  p]ant  obtained  by  a  contractor  on  a  rental  basis 

The  problem  arises  as  to  determining  how  much  wi|1   cost  him   more   than   the   depreciation   allowance 

we  can  afford  to  expend  on  plant  with  its  installation  made  herein,  such  conditions  must  be  taken  into  con- 

and  operation,  so  that  the  cost  of  the  plant  installed  s;deration  in  plotting  similar  charts  and  in  estimating' 

will  not  absorb  or  possibly  overshadow  all  of  the  sav-  for  jobs  where  it  wi]1  be  necessary  to  rent  part  of  the 

ings  which  its  use  might  be  expected  to  make  in  labor  equipment, 
cost  during  the  course  of  the  job.  Depreciation  Allowance 

Analysis  of  Jobs  by  Charts  These  charts  are  based  uPon  depreciation  in  gen- 

T       ,     ...        ,    ,  i- ■.  ,  eral,  as  per  schedule  attached  herewith,  which  was 

In    deciding   between    alternate    arrangements    of  .,      v,      ..   ,  ,    r      •  ,  r        'n  ..     . 

,     .  r  .  .  .   ..  ..       /  &  considered  suitable  for  lobs  running  from  9  months  to 

plant  for  a  proposed  job  it  thus  becomes  necessary  to  t-       •  .        t '   .  ,  b  .■       ..  ,. 

cjtu         K.  ac  ,.       rxui/-  one  year,     .bor  jobs  of  snorter  duration  these  allow- 

Sle T^tTJlIo^Z^     To  reSuc"  the"  anCe"  WOuId  ^slightly  high.     For  the  V,  yd.  plants 

labor'at^ndant  upon^g  aL5y°st  o^possibl?  lay-  ^t^l^  ^  ^^  **  ^  ^  """  °f  ^  ^ 
outs  for  different  jobs  as  they  arise,  a  graphical  pres-  r     u       i        '  «■ 

entation  in  chart  form  of  the  required  information  is  Carryalls       ^ ..'.'.'.'.'.'.'.'.' 33% 

suggested,   based   upon   a   few   general    assumptions  Concrete  bucket  ...................... .......    20% 

which  make  it  possible  to  estimate  the  average  cost  Hoists    20% 

of  each  of  these  types.     The  cost,  which  may  be  on  Mixers 20% 

either  a  plant  rental  or  depreciation  basis,  is  arrived  at  Side°tfp   cars  '     ' ' ' ' .         2<% 

and  the  result  plotted  on  ordinary  section  paper.   The  Steel  hoist  tower    .'.'...'...'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.     20% 

use  of  logarithmic  cross  section  paper  reduces  these  Stiff-leg  derricks  20% 

curves  to  straight  lines  and  facilitates  both  figuring  Frame   structures,   such   as  bins,  bulkhead,  wood 

and  plotting,  as  it  is  then  necessary  only  to  find  the  towers,  etc.,  were  considered  a  complete  loss,  owing 
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to.  the  uncertain  salvage  value  of  such  material  and 
the  widely  varying  practices  in  regard  to  selling,  stor- 
ing, etc.  Labor  to  dismantle  will,  in  general,  be  found 
tn  offset  any  salvage. 

An  estimate  of  what  is  commonly  called  "cost  of 
concrete"  has  been  made  of  the  labor  required  for 
the  operation  of  each  plant,  mixing,  hoisting  and  plac- 
ing. This  does  not  vary  greatly  for  any  given  ar- 
rangement of  plant,  whether  the  job  be  5,000  or  15,000 
yd.  per  mixer.    This  labor  unit,  based  on  a  labor  rate 


chuting,  using  steel  hoist  tower,  50  ft.  boom  and  coun- 
terweight truss  to  eliminate  wheeling  on  the  floor. 
(  harts  were  drawn  as  indicating  yardages  per  mixer. 
When  more  than  one  mixer  is  to  be  used  the  charts 
should  be  consulted  on  the  basis  of  yardage  to  be  run 
by  each  mixer. 

Application  of  the  Charts 
To  illustrate  the  application  of  the  charts  the  com- 
mittee assumed  the  following  case:    A  building  con- 
taining 15,000  yds.  of  concrete,  for  which  it  is  desir- 


location  of 
storage  pile  o? 
unlooding  siding} 

Plan?  ^4  /Vixeraaore  ground \3and*Cfrare/de/irered 
to  storage  pile,  and rehand/ed  to  /OOgd  bin  orer 
miter  with  j//ff  teg  derrick 

Derrick  mag  a/so  be  ased  for  un/ooding 
cars  or  scows  and  rtond/ing  to  storage 


Six   fundamental   arrangements   of   plant   used   for  a   comparison   of   the   costs  of  placing  concrete. 


of  $6.50  per  8-hr.  day,  has  been  added  to  the  cost  of 
plant  and  installations  and  when   plotted  graphically, 

a  series  of  Hat  curves  result.  These  curves  as  a  rule 
are   not   parallel,  the  curves  of  the  highest   total  cost 

at  low  yardages  falling  off  most  rapidly  as  the  yardage 

increases.  In  the  case  of  plant  6  and  3,  it  will  be  found 
that  there  is  a  difference  ><\  60c  pel  yd.  in  favor  of 
plant  f>  at  3.000  yd.  and  this  is  reduced  to  9c  at 
15,000  yd. 

To  further  analyze  each  arrangement,  seven  addi- 
tional charts  were  prepared  on  which  comparison  was 
made   between    wheeling  as   a    means   of   placing   and 


able  to  use  two  mixing  plants.  Choice  is  between 
plants  of  type  No.  3  and  No.  4  where  the  contractor 
loads  the  material  and  a  plant  similar  to  No.  5  for 
which  the  material  is  delivered  by  a  dealer. 

It  is  assumed  that  yardages  handled  by  two  plants 
are  approximately  equal  and  comparison  was  made 
on  the  basis  of  7,500  yd.  per  mixer.  On  comparing 
first  plants  Xo.  3  and  Xo.  4  it  is  found  that  the  C 
per  yd.  for  plant  and  installation  were  respectively 
$0.76  and  $0.70.  The  combined  cost  for  plant  instal- 
lation and  operation  was  found  to  be  $2.81  and  $2 
Choice  is  therefore  between  Xo.  4  and  Xo.  5,  which 
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shows  a  total  of  $2.62.  13c  per  yd.  loss  than  No.  4. 

To  these  figures  must,  however,  be  added  unload- 
ing charges  for  No.  4  and  unloading  and  trucking  for 
No.  5.  These  figures  will  ordinarily  run  about  20c 
lor  No.  4,  and  50c  for  No.  5,  assuming  a  mile  haul 
and  disregarding  dealers'  profit  on  the  transaction. 
The  revised  figures  stand  as  follows: 
No  4— Plant,  Installation  and  Operation,  2.75  +  20  =  $2.96 
Xo.  5— Plant,   Installation  and  Operation,  2.62  +  50  =  $3.13 

If  the  contractor  has  chitting  equipment  he  will 
refer  to  a  chart  which  is  a  comparison  between  plac- 
ing by   wheeling  and  chuting.     It  will  be  found  that 


Motor  - — ) 


.  fij^r- 


>rnho,sf-  I — \r/ibrar*b*er 

VA 

tfotor. 


^Ooob/e  dru.'n 
Hoist 
Ooont/et  frocks 


r^ocat/on  of  storage  jo/te; 
or  untod/ng  siding 


MiVifc? 


p/cr.t"°7  PiixeraboregroundSorKtAtfrvre/  rece/rzd 
by  car  or  scow  ond unloaded 'into  /OOyd  bin  trifn  s/iff 
/eg  derrick .  footer/a/  nand/ed  from  bin  fo  mixer  in 
J  yet  site  tip  cars  drawn  by  end/ess  cobte  from  dbvb/e 
drum  hoist 


On  account  of  the  small  amount  of  space  at  the 
new  building  available  near  the  building,  and  the 
availability  of  a  locomotive  crane  for  all  mixing  oper- 
ations, bins,  mixers  and  towers  were  placed  on  the 
west  side  of  the  new  building  in  the  Space  between  the 
building  and  the  siding.  Bins,  mixers  and  towers  on 
,the  east  side  of  the  new  building  could  be  used  with 
aggregate  unloaded  from  the  coal  trestle  at  boiler 
house  on  the  east  side  of  Mill  Xo.  2. 

Using  these  two  schemes  as  a  base,  three  arrange- 
ments of  plant  are  possible,  a-  follows: 

(1)  550  yd.  bin  filled  from  cars  by  stiff-leg  der- 
rick with  1*6  yd.  clamshell  bucket.  Aggregate  meas- 
ured under  bin  in  measuring  cars  which  will  dump 
into  ski]>  cars  and  be  carried  to  mixer  at  foot  of  each 
tower. 

In  this  scheme  no  storage  space  for  sand  and  stone 
is  available  near  the  building,  but  by  means  of  a  loco- 
motive crane  aggregate  can  be  stored  along  canal  at 
north  end  of  yard  and  then  reloaded  into  cars  39 
needed. 

(2)  Coal  trestle  north  of  boiler  house  to  be  used 
for  unloading.  Cars  to  be  unloaded  by  stiff-leg  der- 
rick with  clamshell  bucket  into  bin  or  storage  pile. 
Special  300  yd.  bin  with  gravity  measuring  device  will 


A    seventh    arrangement    of    plant. 

at  7.500  yd;  while  the  chuting  equipment  will  cost 
lie  more  per  yd.  in  plant  charges,  it  will  save  40c  net 
on  the  combined  total  of  plant  installation  and  oper- 
ation. The  additional  plant  charge  for  chuting  equip- 
ment is  therefore  justified  by  the  saving  in  labor 
charges. 

Any  job  confronting  a  contractor  can  be  analyzed 
in  the  same  general  manner  as  outlined  above.  Hav- 
ing determined  the  conditions  to  be  met  the  most 
practicable  arrangements  are  outlined  and  careful 
study  made  to  determine  which  is  the  most  economi- 
cal from  the  viewpoint  of  combined  plant,  installation 
and  operation  costs.  Similar  charge  may  be  made  and 
used  for  some  types  of  layout  while  others  will  re- 
quire special  studies  and  plant  estimates.  To  show 
how  these  charts  may  be  prepared  to  meet  varying 
conditions,  the  following  reports  on  three  jobs  visited 
by  members  of  the  committee  have  been  added.  These 
jobs  are  all  different  in  character  and  handling  and  for 
that  reason  an  analysis  of  the  plant  should  be  in- 
teresting. 

Job  No.  1 

Job  No.  1  was  for  the  Great  Falls  Mfg.  Co., 
Somersworth,  N.H.,  carried  out  by  the  Aberthavv 
Construction  Co.  The  building  was  532  x  144  ft.  with 
basement  throughout.  Parts  of  the  building  were  1, 
4  and  5  stories  of  flat-slab  construction.  The  fact  that 
future  additions  to  1 .875  ft.  in  length  were  being  con- 
sidered for  early  construction  had  some  influence  on 
the    allowable    plant    expenditure-. 

The  quantities  involved  were  29,300  yds.  of  aggre- 
gate and  33,000  bbls.  of  cement.  This  material  was 
all  to  be  delivered  by  rail  and  at  estimated  speed  of 
work  it  would  be  necessary  to  unload  about  125  cars 
per  week.  It  was  out  of  the  question  to  figure  on 
hopper   bottom   cars. 


Chart    comparing   seven    types    of    plant    layout. 

be  used  to  charge  mixers.  Mixed  concrete  distributed 
to  towers  in  1  yd.  side  tip  cars  by  gasoline  locomotive. 
(  >r  aggregate  can  be  handled  in  1 J  A  yd.  side  tip  cars 
to  mixers  at  towers  the  same  way,  this  latter  scheme 
being  undesirable  because  track  would  have  to  be 
supported  on  trestle  at  south  end  of  building.  As 
owner  wants  new  boiler  house  on  east  side  of  road 
from  present  boiler  house  built  as  early  as  possible, 
delivery  of  material  to  this  building  and  delivery  of 
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coal   to  present  boiler  house  will  probably  cause  de- 
lays in  getting  concrete  towers. 

(3)  The  bays  Of  the  basement  will  be  used  as  a 
storage  bin,  the  full  width  of  the  building.  Aggre- 
gate to  be  unloaded  from  cars  onto  belt  conveyor  run- 
ning across  building  below  basement  ceiling.  Mixers 
cliarged  by  skip-cars  running  in  tunnels  under  storage 
pile.     Towers  and  mixers  on  east  side  of  building. 

The  estimated  costs  of  these  three  schemes  1 
upon  a  labor  rate  of  $5.00  per  8  hour  day  is : 

No.   1  No.  2  No.  3 

Plant  rentals  $10,550.00      $12,300.00      $13,350.00 

Installation     27,700.00  25,1)50.00  35,450.00 

$38,250.00        $38,250.00        $48,800.00 

Cost  per  yd.  (26,000  yds.)  1.4?  1.47  7.87 

Mixing,  hoisting  &  placing  8.15  2.49  .      2.50 

$3.02  $3.02  $4.37 

ln  this  particular  case  scheme  No.  3,  the  most 
expensive,  was  finally  adopted  as  the  owner  refused 
to  use  the  coal  trestle  for  unloading  purposes.  Scheme 
No.  1  failed  to  provide  adequate  ground  storage  and 
took  up  much  valuable  space  needed  for  handling 
forms  and  steel. 

Job  No.  2 
The  second  job  was  of  an  entirely  different  type. 
It  comprised  a  five  storey  and  basement  building  100 
x  168  ft.  of  flat  slab  construction  built  by  J.  (i.  White 
Co.  for  Gardiner  Lucas  Co.,  Brooklyn,  N.Y.  The 
building  was  located  in  a  congested  section  of  a  large 
city,  SO  located  that  arrangements  of  plants  were  con- 
fined to  the  vacant  yard  area  in  the  rear  of  the  build- 
ing. All  aggregate  had  to  be  delivered  by  truck 
since  the  building  was  located  a  distance  from  the 
unloading  point.  Under  these  conditions  the  simplest 
possible  plant  was  required  with  small  overhead  bins 
to  provide  against  interruption  to  the  delivery  service. 
The  building  was  to  occupy  a  restricted  city  lot  with 
streets  on  two  sides.  Exit  could  be  had  from  the 
yard  to  two  streets. 

The  quantities  involved  were  6,300  cu.  yds.  of 
mixed  sand  and  gravel,  proportioned  at  the  bank  and 
7,100  bbls.  of  cement. 

The  layout  consisted  of  a  steel  concrete  tower  to 
be  set  up  in  the  yard  close  to  the  building  line  at 
centre  of  building  and  72  yd.  wood  bin  built  over  % 
yd.  mixer.  Material  delivered  by  back-dump  motor 
truck  was  dumped  into  the  receiving  hopper  built  in 
front  of  the  bins.  A  35  ft.  Jeffrey  bucket  elevator  fed 
from  the  receiving  hopper,  delivered  to  the  bins  over- 
head. 

The  plant  for  this  job  was  bought  new  and  sold 
at  the  end  of  the  work,  in  a  rising  market  for  very 
nearly  its  original  cost.  Based  upon  a  labor  rate  of 
$6.00  for  8  hrs.  and  on  5,056  yd.  of  concrete  poured, 
the  costs  on  this  job  were  as  follows: 

I'laiil     $0,208 

Installation      293 

Mixing,  hoisting  and  placing    1.10 

$1.60 
Under    normal    conditions,    the    plant    depreciation 
on  this  job  would  probably  have  been  7?c  per  yd. 

Job  No.  3 

The  third  job  was  so  located  that  a  very  peculiar 
arrangement  of  plant  was  found  to  be  desirable.  The 
building  comprised  the  main  building  341  x  127  ft. 
with  a  wing  120  x  120  ft.  Flat-slab  construction  was 
used,  the  basement  columns  and   first   floor  slab  only 


being  of  concrete.  Superstructure  was  a  steel  frame. 
The  structure  was  built  for  the  Robert  Cair  Co., 
Montville.  (  onn.,  by  the  Harney  Aiders  Construction 
Corp.  On  this  job,  the  item  of  receiving  assumed 
unusual  proportions,  because  of  conditions  at  the 
site,  so  that  the  cost  of  plant  and  operation  for  the  re- 
ceiving of  cement  and  aggregate  has  been  made  the 
subject   of   separate   analysis. 

The  quantities  involved  were  5,800  yds.  of  ready- 
mix  sand  and  graved  and  8,700  bbls.  of  cement.  The 
job  was  located  on  a  narrow  piece  of  land  between 
the  Thames  river  and  the  Central  Vermont  Railway. 
Two  methods  were  available.  Delivery  could  be  made 
by  rail  of  material  on  the  space  between  the  building 
and  the  railroad,  or  by  water  on  the  Thames  river 
side,  the  water  varying  from  20  ft.  in  the  channel  200 
ft.  off  shore  to  7  ft.  alongside  the  building. 

All  land  operation  showed  lower  plant  installation, 
but  an  increase  in  freight  rates  and  the  uncertainty  of 
the  capacity  of  the  one-track  branch  of  the  railroad 
led  to  the  adoption  of  the  water  transportation  method. 

The  pile  trestle  and  platform,  originally  contem- 
plated for  water  operation,  were  abandoned  for  an  old 
car  float  available.  Later  a  shifting  of  the  hydraulic 
fill  placed  by  the  foundation  contractor  caused  a  deci- 
sion to  fill  outshore  100  ft.  Conveyors  were  then  de- 
cided upon  from  deep  water  basin  300  ft.  south  and 
120  ft.  off  shore. 

The  total  cost  of  the  plant  based  upon  a  labor  rate 
of  $5.60  for  S  hours  are  as  follows: 

1                                                                    Plant  lor  receJV-  Plant  for 

ing  material  concreting 

Cost  of  plant  chargeable   $0.93  $0.94 

Installing   and   taking   down    .24  .80 

Maintenance    and    power,    etc .07  .18 

Labor,  mixing,  hoisting  and  placing               ..  1.50 

Labor,    receiving    aggregate     .14 

Labor,    receiving    cement     :;i 

11.69  $3.42 

Total    cost   of   all    plant    $5.11 

Conclusions 
A  brief  summary  of  the  conclusions  of  the  com- 
mittee embody  the  following  recommendations.  While 
no  recommendations  can  be  made  for  a  standard  plant 
layout  to  meet  all  conditions,  the  layouts  which  have 
been  found  best  adapted  to  average  concrete  building 
construction  can  be  classified  as  modifications  of  a 
few  fundamental  types. 

The  mere  statement  that  it  "saves  labor"  does  not, 
under  ordinary  circumstances,  justify  the  installation 
of  an  elaborate  plant  unless  analysis  shows  that  the 
saving  in  labor  cost  to  operate  is  greater  than  the 
cost  of  the  plant  required  to  save  that  labor.  To  de- 
termine if  this  is  so  for  any  job.  it  is  necessary  to  make 
for  each  layout  under  consideration  a  careful  estimate 
of  the  cost  of  plant  installation  and  operation  per 
yard  of  concrete.  This  process  of  estimating  may  be 
simplified  by  the  use  of  charts  to  be  drawn  up  by  the 
contractor,  similar  to  the  charts  (seven  such 
charts  accompany  the  report)  accompanying  the  re- 
port but  based  on  the  contractor's  own  record  of  cost 
for  installation  and  operation  and  his  depreciation  and 
rental  charge- 
Then  with  these  analyses  in  hand.  ;t  will  be  pos- 
sible to  make  a  comparison  that  will  weigh  the  merits 
of  each  scheme  from  an  operating  standpoint  and  at 
the  same  time  tell  whether  the  proposed  outlay  for 
plant  requirement  under  it  is  justified  by  the  saving 
it  offers. 
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Asphalt  as  a  Base  Material 
in  Road  Construction 

The  Asphalt  Association's  Recommendations  for  the   Penetration   and 
Mixed  Types  of  Asphalt  Base— Shows  Great  Serviceability 

at  Low  Maintenance  Cost 


A 


SPHALT  base  pavements  are  those  construct- 
ed with  an  underlying  course  of  mineral 
aggregate  not  less  than  2J4  inches  thick, 
bound  together  with  asphalt  cement.  The 
wearing  course  may  be  of  any  t\p(  but  at  the  present 
time  practically  all  asphalt  base  pavements  have  an 
asphalt  wearing  course.  In  such  cases,  the  base  and 
wearing  course  knit  together  to  form  an  integral  struc- 
ture cemented  with  asphalt. 

Under  favorable  conditions  the  asphalt  base  is  laid 
directly  upon  the  subgrade.  In  other  cases,  where 
the  subgrade  is  inferior  and  the  traffic  heavy,  a  sub- 
base  of  broken  stone  or  gravel  is  constructed  below 
the  asphalt  base.  Such  practice  is  not  only  sound  but 
in  certain  cases  more  economical  than  to  construct  a 
correspondingly  thick  asphalt  base. 

Asphalt  base  should  not  be  confused  with  asphalt 
binder  which  is  a  relatively  thin  intermediate  course 
of  asphaltic  concrete  ordinarily  placed  between  the 
foundation  proper  and  a  sheet  asphalt  wearing  course 
and  sometimes  used  in  like  manner  in  the  construc- 
tion of  asphaltic  concrete  pavements  of  the  fine  graded 
aggregate  type.  When  an  asphalt  base  is  used  in  con- 
nection with  these  two  classes  of  pavement  the  binder 
course  may  be  eliminated  as  the  base  itself  then  serves 
all  the  purposes  of  a  binder  course. 

Two  Types  of  Base 

There  are  two  types  of  asphalt  base  known  as  the 
asphalt  macadam  or  penetration  type  and  the  mixed 
type.  The  former  is  constructed  in  much  the  same 
manner  as  the  asphalt  macadam  road  and  may  be  laid 
in  one  or  more  courses  from  2)A  to  4  inches  thick.  In 
the  construction  of  these  courses  the  seal  coat  should, 
however,  be  eliminated  and  the  use  of  small  stone  to 
fill  the  surface  voids  may  also  be  dispensed  with,  ex- 
cept in  the  upper  course  when  a  sheet  asphalt  or  fine 
graded  aggregate  asphaltic  concrete  pavement  is  to  be 
laid  upon  it. 

The  mixed  type  of  asphalt  base  usually  consists 
of  a  coarse  graded  aggregate  asphaltic  concrete  com- 
posed of  a  mechanical  mixture  of  asphalt  cement  with 
broken  stone,  broken  slag  or  gravel  and  sand.  Such 
a  mixture  is  laid  and  compacted  while  hot  in  one  or 
more  courses  from  2  to  4  inches  thick  in  exactly  the 
same  manner  as  the  asphaltic  concrete  pavement.  As 
it  is  neither  necessary  nor  desirable  to  produce  an 
extremely  close  surface  there  is  no  need  to  use  mineral 
filler  in  its  preparation. 

Serviceability  of  Asphalt  Base 

The  asphalt  base  pavement  is  not  an  experiment 
proposed  or  on  trial  but  a  substantial  reality  with 
years  of  satisfactory  service  history  back  of  it.  In 
the  recent  past,  conditions  have  not  been  such  as  to 
promote  a  rapid  development  of  its  use  except  in  cer- 


tain localities,  so  that  comparatively  few  engineers 
have  had  an  opportunity  to  become  familiar  with  it 
or  to  [earn  of  its  man}  advantages.  The  present  trend 
of  highway  development  with  the  problems  attendant 
upon  the  increase  of  motor  vehicle  traffic,  high 
of  transportation  and  the  desirability  of  utilizing  avail- 
able local  material  and  salvaging  old  material  wher- 
ever practicable  will  warrant  careful  consideration  by 
engineers  of  this  type  of  base,  and  the  possibilities 
which  it  offers. 

In  the  earliest  type  of  bituminous  base  laid  over 
40  years  ago,  coal  tar  or  a  mixture  of  coal  tar  and 
asphalt  was  used  as  the  cementing  medium.  Although 
the  control  of  materials  and  methods  of  construction 
were  at  that  time  far  from  those  demanded  by  modern 
standards,  these  bases  gave  excellent  service. 

The  more  recently  constructed  bituminous  bases 
are  of  the  asphaltic  concrete  type  which  has  been 
widely  used  in  the  far  Western  states  and  British 
Columbia.  As  an  example  of  the  growing  popularity 
of  the  asphalt  base  it  is  of  interest  to  note  that  includ- 
ing state,  comity  and  city  pavements,  Oregon  alone 
starting  with  some  3S.000  square  yards  of  bituminous 
base  in  1904  reached  a  total  at  the  close  of  1919  of 
over  6,400,000  square  yards,  of  which  1,885,689  were 
laid  or  contracted  for  during  that  year.  California's 
record  for  asphalt  base  pavement  surpasses  that  of 
Oregon.  Partially  completed  records  available  to  the 
writer  show  over  6,300,000  square  yards,  of  which 
about  4,000.000  have  been  laid  by  8  counties  and  2.300,- 
000  by  38  of  the  cities  since  1894. 

Low  Maintenance  Costs 

Maintenance  costs  on  asphalt  base  pavements  have 
as  a  rule  been  exceptionally  low  and  many  examples 
can  be  cited  in  which,  during  a  period  of  from  10  to 
20  year-  of  service,  no  maintenance  has  been  required 
notwithstanding  an  increase  in  volume  and  weight 
of  traffic  which  could  not  have  been  foreseen  at  the 
time  these  pavements  were  constructed.  In  1894  the 
city  of  Visalia,  California,  constructed  three  blocks 
of  asphalt  base  pavement  on  Main  Street.  This  pave- 
ment consisted  of  6  inches  of  asphaltic  concrete  base 
with  a  1-inch  wearing  course  of  sheet  asphalt.  In 
June,  1920,  City  Engineer  L.  H.  Gadsby  reported. 
"Nothing  has  been  expended  for  maintenance  an  this 
pavement,  and  it  is  in  excellent  condition  to-day.  We 
have  no  doubt  that  this  pavement  is  good  for  many 
future  years  of  service  in  spite  of  the  tremendous  in- 
crease of  traffic  in  volume  and  especially  in  weight." 

Perhaps  the  most  striking  example  of  the  service- 
ability of  asphalt  base  pavements  of  relatively  light 
construction  is  furnished  by  Kings  Countv,  California, 
which  in  1916  constructed  approximately' 103  miles  of 
asphaltic  concrete  pavement  consisting'of  a  2)A  inch 
base  and  a  \y2  inch  wearing  course.    Kings  countv  lies 
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mainly  in  the  old  lake  bed  of  Tulare  Lake  and  on  part 
of  the  highway  system  inferior  soil  conditions  are  en- 
countered. The  traffic  is  considered  heavy  and  trucks 
loaded  with  grain  or  fruit  and  weighing  from  10  to  14 
tons  traverse  certain  sections.  After  four  years  of 
service  all  but  one  mile  of  the  103  originally  con- 
structed were  in  excellent  condition  and  County  Kngi- 
neer,  Roy  Maye,  reported  that  in  1920  the  total  ex- 
penditure for  maintenance  of  this  system,  not  includ- 
ing shoulders,  had  been  but  $1,559.78  and  that  most 
of  the  expense  had  been  incurred  on  the  one  mile  pre- 
viously noted. 

Advantages  of  Asphalt  Base 

While  the  rigid  type  of  foundation  has  certain  valu- 
able characteristics  inherent  to  its  rigidity  it  also  pos- 
sesses some  objectionable  features  which  do  not  occur 
in  the  flexible  type  of  foundation.  The  service  history 
of  old  macadam  and  telford  roads  which  have  been 
successfully  utilized  as  foundations  for  asphalt  pave 
ments  is  positive  proof  that  absolute  rigidity  in  the 
foundation  is  not  essential  provided  adequate  support 
is  furnished  by  the  sub-grade.  While  the  stability  of 
a  newly  constructed  broken  stone  foundation  seldom 
if  ever  equals  that  of  an  old  consolidated  broken  stone 
road  the  use  of  asphalt  in  its  construction  will  produce 
an  even  greater  degree  of  stability  as  is  well  known. 
The  use  of  an  asphalt  base  in  new  construction  is 
therefore  perfectly  logical. 

No  practicable  design  of  a  highwaj  permits  the 
assumption  of  more  than  a  temporary  bridging  action 
over  appreciable  areas  of  a  weak  sub-grade.  In  fact 
it  is  now  generally  admitted  that  very  careful  prepar- 
ation of  the  subgrade  is  necessary  to  uniformly  sup- 
port  the  all  rigid  types  of  pavement.  With  the  same 
amount  of  care  in  subgrade  preparation  there  is  prob- 
ably less  chance  of  failure  in  a  parti}-  flexible  founda- 
tion such  as  the  asphalt  base  than  in  a  rigid  type  of 
foundation.  This  is  due  to  the  fact  that  be- 
cause of  its  flexibility  it  seeks  to  maintain  contact 
with  the  subgrade  and  thus  utilizes  its  supporting 
value  to  the  maximum  extent.  Under  many  conditions 
which  would  produce  cracking  in  a  rigid  foundation 
the  slight  yield  of  an  asphalt  foundation  will  maintain 
the  pavement  intact. 

Shock  Absorbing  Properties 

It  is  recognized  that  impact  from  heavy  traffic  is 
one  of  the  most  destructive  agencies  to  which  modern 
highways  are  subjected.  Any  shock  absorbing  agency 
must,  of  course,  reduce  the  destructive  tendency  of 
impact  both  to  the  pavement  proper  and  to  the  vehicle 
which  delivers  the  blow.  An  asphalt  base  is  far  more 
shock  absorbent  than  a  rigid  base  and  in  this  respect 
possesses  such  a  decided  advantage  over  the  latter  that 
it  may  under  many  conditions  be  safely  laid  to  a  less 
thickness  than  would  be  required  for  a  rigid  base. 

Because  of  its  flexibility  and  shock  absorbing  capa 
city  it  may  be  used  in  a  relatively  thin  course  to  rein- 
force the  Strength  of  an  existing  road  Which  could 
not  otherwise  be  safely  utilized  as  a  foundation  for  an 
expensive  type  of  wearing  course.  A  rigid  material 
so  used  would  be  almost  sure  to  fail  under  the  pound 
of  traffic.  The  salvaging  of  old  roads  often  an  exceed- 
ingly important  economic  consideration  may  therefore 
be  best   effected  by   the  use  of  the  asphalt   base. 

The  use  of  an  asphalt  base  for  an  asphalt  wearing 
Course  offers  many  advantages  not  possessed  bv  the 
rigid  type  of  base.  In  the  first  place  there  is  practically 
no  bond  between  a  rigid  base  and  an  asphalt  wearing 


course.  This  is  a  source  of  weakness  and  necessitates 
a  greater  thickness  of  wearing  course  than  is  required 
for  an  asphalt  base  which  knit-  together  with  the  top 
to  produce  an  integral  structure  and  eliminates  all 
tendency  for  the  wearing  com  under  traffic 

at  the  plane  of  contact.  In  the  ri^id  type  of  base  there 
exists  the  same  inherent  tendency  to  crack  as  in  the 
rigid  type  of  road.  When  such  cracks  form  they  are 
more  than  apt  to  be  i  arried  through  the  asphalt  wear- 
ing course  and  thus  promote  surface  disintegration. 
On  the  other  band  there  is  little  tendency  for  an 
asphalt  top  to  crack  when  laid  on  a  flexible 
has  been  repeatedly  noted. 

Because  the  rigid  base  is  not  shock  absorbent  and 
there  is  little  bond  between  it  and  an  asphalt  wearing 
course  it  acts  as  an  anvil  when  the  pavement  is  sub- 
jected to  impact  and  throws  a  much  more  severe 
strain  upon  the  wearing  course  than  though  the  base 
itself  was  shock  absorbent  in  character.  In  other 
words  the  total  shock  absorbing  capacity  of  an  asphalt 
base  pavement  is  not  only  greater  but  the  stress  of 
impact  is  taken  up  more  equally  by  all  parts  of  the 
road  structure  and  is  not  concentrated  to  so  great  an 
extent  in   the  relatively  thin  wearing  course. 

Waterproofing  Value 

Asphalt  has  high  waterproofing  value  as  evidenced 
by  extensive  use  in  the  waterproofing  and  roofing  in- 
dustries. A  dense  asphaltic  concrete  base  when  used 
in  connection  with  an  asphalt  wearing  course  there- 
fore produces  a  waterproof  structure  throughout, 
which  is  not  readih  attacked  by  water  and  which  is 
kept  free  from  internal  -trains  and  subsequent 
integration  due  to  frost  action.  The  usual  pqrtland 
cement  concrete  base  is  not  waterproof  but  actually 
absorbs  moisture  from  the  subgrade  by  capillarity 
and  frequently  maintains  a  film  of  moisture  between  it 
and  the  asphalt  wearing  course.     This  ere.  urce 

of  weakness  which  may  greatly  accelerate  disint*  . 
don  under  certain  condition-. 

The  asphalt  base  is  readily  adapted  to  the  utiliz- 
ation of  available  local  material.  When  laid  in  con- 
junction with  an  asphalt  top  it  requires  only  one 
organization  and  equipment  on  the  part  of  the  con- 
tractor. The  asphalt  base,  in  addition,  offers  the  ad- 
vantage of  being  ready  to  receive  the  wearing  course 
immediately  after  construction  and  entire  sections  of 
pavement  may  be 'laid  and  opened  to  traffic  within  a 
period  of  twenty-four  hours.  This  is  often  an  inr 
ant  consideration  both  in  original  construction  and 
repairs. 

Sub-grades  and  Sub-bases 

In  new  construction  proper  preparation  of  the  sob- 
grade  is  just  as  important  for  the  asphalt  base  pave- 
ment as  for  any  other  type  and  often  money  so  spent 
may  be  more  titan  saved  in  the  use  of  a  much  thinner 
base  than  would  otherwise' be  permissible.  Experi- 
ence has  demonstrated  that  a  relatively  thin  asphaltic 
w  earing  course  will  successfully  withstand  severe 
traffic  when  adequately  supported  from  below.  A  drv 
and  well  compacted  subgrade  needs  but  little  rein- 
forcement to  afford  the  necessary  support,  as  evi- 
denced by  the  four-inch  asphaltic  concrete  roads  in 
Kings  county.  California,  which  have  been  previouslv 
cited. 

Proper  drainage  is  the  first  essential  for  maintain- 
ing a  dry  subgrade  and  measures  taken  to  prevent 
access  oi  water  to  the  subgrade  directly  below  the 
road  are  often  more  important  than  measo  gned 

to  remove   accumulations  of  water   in    the   subgrade. 
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Some  soils  are  so  persistently  retentive  of  moisture  course  is  called  upon  to  withstand.     It  is  important 

once  absorbed  that  it  is  impossible  to  remove  it  with  that  the  same  care  should  be  exercised  ill  connection 

sufficient  rapidity  by  any  ordinary  system  of  drains,  with   its  heating  and  manipulation   as   for  its  use   in 

Certain  clavey  soils  belong  to  this  class  and  when  all  the  wearing  course. 

practical  preventive  measures  in  the  way  of  drainage  In    general,    the    limits    of    penetration    oi    asphalt 

are  apt  to  prove  inadequate,  it  may  well  be  advisable  cement  recommended  for  use  in  the  two  types  of  base 

to    modify    the    character    of    the    subgrade    material,  are  shown  in  the  following  table: 

Thus,  at  relatively  low  cost,  a  clay  subgrade  may  often  Penetration  Limits  of  Asphalt  Cement 

be  greatly  improved  by  mixing  it  with  sand  in  exactly  Asphalt   Macadam  or   Penetration   Type   of    Base 

the  same  manner  as  in  the  construction  of  a  sand  clay  Temperature 

road.     Such  a  mixture  will  not  only  retain  less  mois-  Traffic                       U^         Moderate        thgh 

ture  than  the  clay  but  when  moist  will  possess  a  much  Moderate    90-180  00-180  BO-90 

higher  supporting  value  than  moist  clay.     Very  sandy  Heavy   ,..         80->.i<>  80-00  80-00 

soils   while   readily  drained    are   frequently    unstable  Asphaltic  Concrete  or  Mixed  Type  of  Base 

when   dry,  as   the   individual   sand  grains   shift   their  ^                        ^       T™P-^      ffigh 

position  readily  under  pressure.     1  he  supporting  value  , ^ht ,-,<»  to  BO  90-60 

of  such   soils  may  often   be   improved  by  admixture  Moderate   60-70  50-80  50-60 

with  a  small  amount  of  clay.    Other  soils  of  light  pul-  Heavy  WMW  50-60  W-  50 

verant  character  fail  to  compact  satisfactorily  and  in  As  previously  stated,  considerable  leeway  in  the 
such  cases  it  may  be  desirable  to  harden  the  surface  of  selection  of  penetration  limits  is  permissible  and  when 
the  subgrade  with  a  light  dressing  of  gravel,  slag  or  an  asphaltic  concrete  or  sheet  asphalt  wearing  course 
broken  stone.  is  t0  be  'aid  uPon  tne  mlxe(1  tyP*  of  base  it  will  be 
Distribution  of  Load  found  quite  satisfactory  to  use  the  same  penetration 
When,  for  one  reason  or  another,  the  subgrade  Hrrtits  for  the  base  as  selected  for  the  wearing  course, 
cannot  be  kept  near  its  maximum  supporting  value  Such  practice  will  be  found  convenient  as  ,t  eliminates 
throughout  the  year  or  when  very  heavy  traffic  must  the  necessity  pi  handling  two  grades  of  asphalt  on  the 
be  cared  for,  means  must  be  taken  to  secure  wider  same  Job-  _,,  A  .  lt  ,.  ,  n 
distribution  of  loads  to  the  subgrade  than  would  other-  The  Asphalt  Macadam  Base 
wise  be  necessary.  By  distributing  each  load  over  a  J  he  asphalt  macadam  base  is  constructed  in  one- 
wider  area  of  subgrade,  the  total  load  per  unit  of  area  or  more  courses  of  V/2  or  2]/2  inches  thickness.  In 
becomes  less  and  the  subgrade  is  not  called  upon  to  new  construction  two  courses,  giving  a  total  thick- 
develop  as  high  supporting  value.  This  may  be  ac-  ness  of  5.  6  or  7  inches,  will  usually  prove  sufficient, 
complished  by  laying  a  sub-base  course  of  gravel,  slag  while  if  the  base  is  to  Ik-  laid  up.  m  an  old  road,  a  single 
or  broken  stone  between  the  subgrade  and  the  asphalt  course  may  ordinarily  be  used. 

foundation.  The  same  grade  of  rock  suitable  for  the  asphalt 
•Western  states  and  cities  have  found  that,  where  macadam  pavement  is  also  suitable  for  the  base  but 
used,  a  sub-base  of  not  over  4  inches  compacted  has  it  is  permissible  to  use  a  product  with  a  French  co- 
proved  adequate  to  care  for  heavy  traffic  on  trunk  efficient  of  wear  as  low  as  5  (per  cent,  of  wear  as  high 
line  routes.  An  old  macadam,  telford  or  gravel  road  as  8.)  The  proper  size  of  the  crusher  product  will  vary 
makes  an  excellent  sub-base  when  conditions  permit  with  the  thickness  of  each  course  to  be  constructed. 
of  its  use  as  such.  If  well  consolidated  it  should  be  Thus,  for  a  V/i  inch  course  95  per  cent,  of  the  broken 
disturbed  as  little  as  possible.  All  deep  depressions  stone  may  be  required  to  pass  a  3x/2  inch  laboratory 
should,  however,  be  filled  with  asphalt  base  coarse  screen  and  at  least  85  per  cent,  to  be  retained  upon  a 
material  and  consolidated  before  the  base  course  itself  2J/2  inch  screen.  For  a  2l/2  or  3  inch  course  95  per  cent, 
is  laid  or  otherwise  uniform  compaction  of  the  base  may  be  required  to  pass  a  2V2  inch  laboratory  screen 
course  will  be  difficult  to  secure.  No  hard  and  fast  and  at  least  S3  per  cent,  to  be  retained  upon  a  1J4  inch 
rule  can  be  laid  down  in  this  connection  but  in  general,  screen.  Uniformity  in  size  of  product  for  any  one 
all  depressions  which  equal  or  exceed  one-half  the  course  is  important.  The  use  of  void  filling  stone 
thickness  of  the  asphalt  base  itself  should  be  repaired  should  be  omitted  except  in  the  construction  of  a  base 
before  laying  the  base.  If  the  old  road  is  very  sub-  course  which  is  to  directly  receive  a  sheet  asphalt  or 
stantial  in  character  it  may  be  used  directly  as  a  foun-  fine  graded  aggregate  asphaltic  concrete  wearing 
dation  thus  eliminating  the  asphalt  base  entirely.  In  course.  In  such  cases  the  void  filling  material  may 
many  cases,  however,  it  will  be  found  that  the  old  range  in  size  from  that  which  will  pass  a  1%  inch 
road  has  worn  so  thin  that  it  is  not  safe  to  lay  an  ex-  laboratory  screen  to  that  which  is  retained  upon  a  Y\ 
pensive  wearing  course  directly  upon  it.     When  this  inc'h  screen. 

is  true  the  asphalt  base  may  advantageously  be  used.  For  each  course  the  broken  stone  should  be  evenly 

Under  such  conditions  the  necessary  thickness  of  base  spread  to  suitable  thickness  and  rolled  until  the  frag- 

will  seldom  exceed  three  inches  for  either  the  pene-  ments  have  firmly  keyed  together.    Hot  asphalt  cement 

tration  or  mixed  type.  should  be  applied  uniformly  to  each  course  at  the  rate 

Asphalt  Cement  °^  ^rom  ^  t0  ^  gallons  per  square  yard  by  means 

of  hand  pouring  pots  or  a  pressure  distributor.     Be- 

Asphalt   cement    used    in    the    construction    of   an  cause  the  use  of  void  filling  stone  is  omitted  between 

asphalt  base  will  ordinarily  be  of  the  same  character  the  base  courses  it  is  very  important  that  the  stone 

and  grade  as   for  an  asphalt   wearing  course   of   the  be  thoroughly  consolidated  before  the  hot  asphalt   is 

same  type.     The  exact  degree  of  hardness  or  pene-  applied.    With  the  size  product  recommended  for  use. 

tration  of  the  asphalt  is  not,  however,  of  as  much  im-  this  will  not  result  in  closing  up  a  course  so  that  the 

portance  as  in  the  case  of  a  wearing  course,  as  it  is  asphalt  .will    fail    to  .penetrate    it    throughout.      It    is 

protected  to  a  considerable  extent  from  the  extreme  necessary   because,   after   application   of   the   asphalt, 

variations  in  temperature  and  also  from  surface  con-  further  consolidation  cannot  be  secured  until  the  next 

ditio.ns   of   traffic   which    the   asphalt   of   the    wearing  course  is  spread.     By  omitting  the  void  filling  stone 
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1. ctwccii  courses  they  are  made  to  knit  together  so  as 
in  produce  a  single  homogeneous  structure. 

Careful  manipulation  and  uniform  distribution  of 
the  asphalt  is  just  as  essential  as  in  the  construction 
of  an  asphalt  macadam  wearing  course,  and  should 
be  conducted  with  the  same  precautions  and  attention 
to  details. 

A  limited  amount  of  void  filling  --tone  is  used  on 
the  surface  of  the  asphalt  macadam  base  when  a  sheet 
asphalt  or  line  graded  aggregate  asphaltic  concrete 
mixture  is  to  be  laid  directly  upon  it.  This  is  purely 
a  precautionary  measure  taken  to  prevent  possible 
softening  and  consequent  displacement  of  the  wearing 
course  by  absorption  of  the  asphalt  cement  which  re- 
mains on  the  surface  of  the  base.  Such  mixtures  are 
carefully  proportioned  and  must  not  be  allowed  to 
carry  or  accumulate  a  surplus  of  asphalt  cement. 
When  the  void  filling  stone  is  used  it  should  be  broad- 
casted in  a  very  thin  layer  over  tin-  surface  of  the 
base  and  rolled  into  the  surface  voids.  All  excess 
which  does  not  adhere  firmly  should  then  be  broomed 
off  so  as  to  expose  a  rough  or  granular  surface  to 
which  the  wearing  course  mixture  may  be  thoroughly 
bonded.  , 

The  Asphaltic  Concrete  Base 

The  composition  used  in  the  construction  of  the 
asphaltic  concrete  base  belongs  to  the  coarse  graded 
aggregate  type  and  is  a  combination  of  coarse  aggre- 
gate, fine  aggregate  and  asphalt  cement.  The  coarse 
aggregate  may  consist  of  broken  stone,  broken  slag 
or  gravel  of  suitable  quality  such  as  used  for  wearing 
course  but  may  be  somewhat  larger  in  size  in  order 
to  utilize  a  greater  proportion  of  the  product  of  the 
crusher  than  if  the  same  size  were  used  for  both  base 
and  wearing  course.  Material,  ''5  per  cent,  of  which 
passes  a  2y2  inch  laboratory  screen  and  which  is  re- 
tained upon  a  J4  inch  screen  with  from  25  to  75  per 
cent,  passing  a  1%  inch  screen  may  be  used  as  coarse 
aggregate.  Under  ordinary  conditions  it  should  not 
be  coarser  than  this  because  of  difficulty  in  prevent- 
ing segregation  of  the  mixture  when  it  is  laid.  The 
use  of  a  somewhat  finer  product  will,  however,  be  per- 
missible. 

The  fine  aggregate  should  consist  of  sand  and  such 
portion  of  the  coarse  aggregate  material  which  passes 
the  'j  inch  laboratory  screen,  so  graded  as  to  meet 
the  following  limitations: 

Passing  Retained  On  Per  Cent. 

')    inch    sorter,  1(1    mesh    sieve  0    to   20 

in  mesh  sieve  to  mesh  sieve  i"i  to  i-"> 

io  mesh  sieve  so  mesh  sieve  25  to  (>■"> 

so    mesh    sieve  800    mesh    sieve  ;    to   40 

200  mesh   sieve  0   to     (i 

The  coarse  and  line  aggregate  should  be  dried  and 
heated  at  the  paving  plant  to  a  temperature  of  from 
225  deg.  F.  to  350  deg.  1".  They  should  then  be  mixed 
in  such  proportions  with  hot  asphalt  cement  as  tb 
thoroughly  coat  each  particle  and  produce  a  rcas.  in 
ably  dense  and  well  bound  composition  w  lien  com- 
pressed. Recommended  specifications  require  the 
mixture  to  come  within  the  following  limitations  by 
weight : 

Passing  Retained  On  Per  Cent. 

:."  ■    in.    Screen  1  '  ('    in.    screen  1  .">    Io   48     )   ...   .(| 

i '.)  in.  screen  r,  in.  screen  is  to  i">    I  ''"'' 

'  i    in.   screen  25   to    10 

Bitumen    4  to    7 

.The  hot  mixture  is  usually  spread  upon  the  pre- 
pared subgrade,  or  sub-base  in 'a  single  course  which 
after  compaction  will  produce  the  required  thickness 
of  from  2  to  4  inches,  as  may  be  specified.  A  thickness 
of  not  more  than  3  inches  has  ordinarily  proved  suf- 


ficient.    If  a  base  thicker  than  4  inches  is  desired  it  is 

advisable  to  construct  it  in  two  course-.  A  roller 
weighing  not  less  than  8  tons  should  be  used  to  com- 
press the  mix  while  it  is  hot.  When  finally  com- 
pacted, the  base  should  be  dense  but  its  surface  should 
be  granular  and  not  so  close  as  to  be  smooth.  This 
will  permit  the  wearing  course  to  bond  firmly  to  the 

base. 

When  the  laying  of  the  base  is  temporarily  dis- 
continued, joints  may  be  constructed  in  the  same 
manner  as  for  the  wearing  course.  If  at  the  time  of 
laying,  side  supports  such  as  curbs,  gutters  or  shoul- 
ders   have    not    been    constructed,    planks    of    suitable 

thickness  should  be  laid  along  the  sides  so  as  to  pre- 
vent the  mixture  from  squeezing  out  under  the  roller. 
Condition  of  Base  Prior  to  Laying  Surface  Course 

Immediately  before  laving  a  wearing  course  the 
surface  of  the  asphalt  base  should  be  cleaned  of  all 
dirt  f>r  foreign  material  which  may  be  present.  In 
fact,  the  accumulation  of  such  material  at  any  time 
should  lie  prevented  especially  when  an  asphalt  wear- 
ing course  should  be  laid  as  soon  as  practicable  upon 
the  base  and  in  the  case  of  an  asphaltic  concrete  b 
preferably  while  it  is  still  warm.  This  will  not  only 
insure  a  complete  and  thorough  bond  between  the 
two  but  will  permit  the  pavement  to  be  rapidly  opened 
to  traffic  as  the  work  progresses.  It  js,  of  course,  nec- 
essary in  any  event  that  the  base  be  thoroughly  dry 
when  the  wearing  course  is  laid 

In  conclusion,  attention  i>  dire,  ted  to  the  u-e  of 
an  asphalt  base  for  brick  and  block  pavement.  The 
advantages  of  using  an  asphalt  filler  instead  of  a  rigid 
filler  for  brick  and  block  construction  are  now 
clearly  recognized  as  to  need  no  special  comment. 
What  asphalt  does  for  the  wearing  course  it  will  also 
do  for  the  base.  Absolute  rigidity  is  seldom  a  neces- 
sary and  never  a  desirable  characteristic  in  a  pavement 
structure. 

Thirty-Four  Rules  for  Road 
Dragging 

The  Object  of  the  Operation  and  the  Best 
Means  of  Accomplishing  It 

I^HE  opening  of  the  road  building  season  makes 
it  an  especially  appropriate  occasion  upon 
which  to  emphasize  the  principles  of  road  drag- 
ging. To  a  certain  extent  this  is  a  reiteration 
hut  so  much  poor  drag  work  is  carried  out  that  repe- 
tition will  not  be  amiss.  Rules  for  dragging  by  a 
practical  road  engineer  have  recently  appeared  in  the 
"Highway  Magazine"  for  March,  and  as  they  com- 
prise the  points  to  which  attention  should  he  given, 
we  quote  them  herewith,  prefaced  with  a  few  remarks 
regarding  the  purpose  and  value  of  road  dragging 
operations  : 

The  purpose  of  road  dragging  is  to  "puddle  and 
smear"  the  surface,  thus  forming  a  wearing  coat  which 
is  practically  impervious  to  water.  Dragging  the  road 
to  produce  smoothness  and  a  standard  crown  are 
essentially  a  part  of  the  purpose,  but  this  must  not  be 
confused  with  real  purpose  or  each  successive  drag- 
ging will  do  actual  damage  to  the  road,  although 
apparent  at  first  sight. 

Water  will  pass  through  ordinary  soil  quite  read- 
ily. If  the  same  soil  be  dampened  sufficiently  so  that 
the  surface  may  be  puddled  and  smeared,  thus  closing 
the  pores,  this  soil  will  pro\  e  to  be  quite  impervioi 
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water.  Consequently  on  an  undragged  road  or  a 
dragged  road  in  a  dry  condition,  by  thus  opening  the 
pores  and  forming  dust,  the  dry  powdery  surface  of 
the  road  will  absorb  the  rains,  producing  deep  mud, 
while,  on'the  other  hand,  a  road  puddled  and  smeared 
to  a  standard  cross  section,  will  cause  the  rain  waters 
to  follow  lines  of  least  resistance  and  flow  to  the 
gutters.  An  extremely  wet  soil  will  not  pack  but  will 
squash  under  the  traffic,  but  on  the  contrary  a  medium 
damp  soil'  will  pack  tightly  under  the  traffic. 

It  is  toward  these  more  ideal  conditions  which  we 
would  work  by  observing  the  following  rules: 

1.  Use  a  light  drag,  hauled  at  an  angle  to  the 
road  so  that  a  small  amount  of  earth  may  be  hauled 
to  the  centre  of  the  road. 

2.  Drive  the  team  at  a  walk  and  watch  the  con- 
dition of  the  road  ahead  of  the  drag  so  that  you  may 
correct  the  faults. 

3.  Always  ride  the  drag,  do  not  walk. 

4.  Begin  on  the  outside  and  return  on  the  oppo- 
site unless  the  road  is  peaked  and  needs  flattening. 

5.  Don't  sleep  on  the  drag;  the  result  will  prove 
your  worth. 

6.  Fill  all  perceptible  ruts  before  they  are 
deepened. 

7.  Cut  the  humps  to  a  level  section. 

8.  If  the  drag  cuts  too  deep,  shorten  the  hitch  and 
vice  versa. 

9.  The  amount  of  earth  carried  along  by  the  drag 
and  the  nicety  in  cutting  and  filling  are  controlled  by 
the  driver. 

10.  To  make  a  drag  cut  deeper  the  driver  should 
throw  his  weight  upon  the  one  foot  near  the  cutting 
or  forward  corner  of  the  drag. 

11.  The  drag  will  cut  less  deeply  as  the  driver's 
weight  is  shifted  toward  the  rear  and  opposite  corner 
of  the  drag. 

12.  If  the  front  rail  becomes  clogged  with  weeds 
or  if  it  is  desired  to  deposit  the  load  in  a  hole,  the 
driver  should  quickly  shift  his  weight  to  the  farther 
corner  of   the   drag. 

13.  The  earth  dug  up  by  the  forward  cutting  cor- 
ner of  the  drag  should  ,be  gradually  worked  toward 
the  centre  of  the  road  and  shifted  under  the  forward 
rail. 

14.  The  rear  rail  should  be  set  slightly  leaning 
so  as  to  trowel  the  surface  smoothly. 

15.  The  angle  of  the  drag  with  the  road  and  the 
length  of  the  hitch  are  dependent  upon  local  conditions 
and  materials,  but  are  quickly  noticed  by  an  intelli- 
gent driver. 

16.  Do  not  leave  ridges  in  the  centre  of  the  road 
— flatten  it  out  with  the  drag  set  straight  across  the 
road. 

17.  Loose  waste  material  may  occasionally  be 
deposited  a  few  feet  either  side  of  the  centre  to  induce 
the  main  traffic  to  travel  the  centre  of  the  highway. 

18.  Always  drag  a  little  earth  toward  the  centre 
and  keep  the  grade  to  standard  cross  section. 

19.  Drag  full  width  between  the  shoulders,  thus 
keeping  down  weeds  and  clearing  low  culverts  and 
avoiding  the  gutters  so  commonly  seen  upon  shoul- 
ders of  poorly  dragged  roads. 

20.  Unless  the  road  is  in  the  right  condition  the 
work  of  dragging  will  be  wasted  or  possibly  real  dam- 
age done. 


21.  Drag  the  road  immediately  after  a  rain  unless 
the  mud  is  in  such  condition  that  it  will  stick  in  the 
drag. 

22.  The  right  time  to  drag  is  when  the  road  is 
wet. 

23.  Do   not  drag  a  dry   road. 

24.  When  the  surface  crumbles  under  the  drag, 
the  read  is  too  dry  to  drag.  The  dust  thus  formed  may 
blow  away,  robbing  the  road  of  its  cementing  material. 

25.  If  the  surface  crumbles  under  the  drag,  the 
material  will  soon  become  dust  and  is  easily  converted 
to  mud  after  rain. 

26.  Drag  when  the  mud  can  be  spread  as  a  mor- 
tar, forming  a  sealing  coat. 

27.  Drag  the  road  late  in  the  season  in  order  that 
it  may  freeze  with  smooth  mortared  surface. 

28.  Drag  whenever  possible  at  all  seasons  of  the 
year. 

29.  "A  stitch  in  time  saves  nine,"  Drag  after 
every  rain. 

30.  Don't  get  discouraged  when  traffic  seems  to 
ruin  what  you  wish  to  accomplish  by  dragging — each 
succeeding  rain  will  penetrate  less  deeply  until  you 
are  master. 

31.  Immediately   after   the   first   heavy   rain   Up 

a  newly  completed  road  the  dragger  should  thor- 
oughly drag  tlie  entire  surface  of  the  road,  including 
the  back  slopes  of  both  ditchc-. 

32.  Constant  attention  is  necessary  to  attain  the 
best  success. 

33.  The  ideal  may  never  be  attained  but  it  can  be 
closely  approached  by  the  careful  and  intelligent 
driver. 

34.  The  ideal  would  be  attained  if  the  traffic  could 
be  controlled  at  will  by  the  dragger,  but  since  such  is 
not  practicable  the  dragger,  may.  in  extreme  cases, 
find  it  necessary  to  re-drag  a  narrow  portion  of  the 
road  during  dry  weather.  However,  he  will  have 
made  a  decided  gain  upon  traffic,  and  should  be  sure 
of  his  judgment  before  dragging  that  narrow  portion 
which  would  be  in  a  dry  condition. 


Awards  of  E.  I.  G.  Medals 

At  a  meeting  of  the  Montreal  Branch  of  the  Engi- 
neering Institute  of  Canada,  held  on  March  3rd.  it 
was  announced  that  the  Plummer  Medal  for  the  best 
metallurgical  paper  in  1919  had  been  awarded  to  Dr. 
A.  Stansfield,  for  a  paper  on  "Electric  Furnaces."  Dr. 
Stansfield  is  well  known  for  his  able  research  work  for 
the  Dominion  Government  in  electric  smelting.  As  a 
member  of  the  Government  Commission,  appointed  in 
1915,  he  reported  on  the  copper  and  zinc  possibilities 
in  connection  with  shell  production.  Dr.  Stansfield  is 
Professor  of  Metallurgy  at  McGill  University. 

The  Gzowski  Medal  for  his  paper  on  "Design  and 
Construction  of  Reinforced  Concrete  Covers  for 
Reservoirs,"  has  been  awarded  to  Mr.  R.  de  L.  French, 
who  is  a  member  of  the  Lignite  -Utilization  Board  of 
Canada.  Mr.  French  is  also  widely  known  for  the 
services  he  has  rendered  to  several  Canadian  muni- 
cipalities in  connection  with  water  works  and  sewer- 
age plants.  Mr.  French  is  lecturer  on  municipal  en- 
gineering at   McGill  University. 

The  papers  read  at  this  meeting  were,  "The  Sew- 
erage System  of  Montreal,"  by  Mr.  J.  H.  Valiquette. 
and  "Sewage  Pumps,"  by  Mr.  F.  D.  Dowd. 
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The  Storage  of  Sacked  Cement 

Recommendations,  Issued  by  the  Portland  Cement  Association, 

for  the  Construction  of  Either  Temporary  or  Permanent 

Facilities  for  Housing  Reserve  Supply  of  Cement 


SACKED  cement  can  be  stored  for  a  considerable 
length  of  time  (several  months)  without  seri- 
ously impairing  its  quality,  provided  it  is  pro- 
perly housed  and  protected  against  moisture. 
Uncertainties  of  transportation  have  shown  clearly  to 
manufacturers,  dealers  and  users  of  cement  the  desir- 
ability of  adequate  provision  for  storage  facilities, 
either  at  the  supply  yard  or  on  the  job. 

Reserve  supply  of  any  commodity  in  daily  demand 
on  construction  work  goes  far  toward  insuring  unin- 
terrupted operation.  The  provision  and  use  of  ade- 
quate storage  buildings  eliminates  the  chance  of  tem- 
porary suspension  of  construction  or  retarded  pro- 
gress when  transportation  conditions  or  other  unfore- 
seen contingencies  'delay  shipment  of  material. 

To  make  certain  the  prompt  start  and  continuous 
progress  of  construction  work,  there  is  coming  into 
more  general  use  the  practice  of  accumulating  in  stor- 
age a  supply  of  construction  materials  including 
cement. 

Some  Fundamental  Requirements  of  Storage 
Unless  properly  stored,  cement  will  soon  absorb 
enough  moisture  from  the  atmosphere  to  affect  its 
quality.  It'must  be  kept  dry  at  all  times  prior  to  use; 
therefore,  it  should  be  stored  in  a  damp-proof,  weather- 
tight  building.  No  matter  what  the  condition  of 
weather  or  season,  the  atmosphere  always  contains 
some  moisture.  The  more  nearly  air-tight  the  storage 
building  can  be  made  and  kept,  so  as  to  prevent  in- 
fluence of  changing  outdoor  atmospheric  conditions,' 
the  less  effect  will  there  be  on  the  quality  of  the 
cement  while  in  storage. 

For  storage  in  the  immediate  vicinity  or  on  the 
site  of  construction  work,  so-called  temporary  struc- 
tures are  usually  provided.  These  may  be  of  light, 
simple  construction,  yet  must  be  built  to  maintain  a 
dry,  weather-proof  interior.  Build  the  floor  a  sufficient 
distance  above  ground  to  protect  against  ground  mois- 
ture. A  double  board  floor  of  tongued  and  grooved 
lumber  is  best,  with  the  boards  of  the  upper  floor  laid 
at  right  angles  to  those  in  the  lower  one,  and  a  layer 
of  tarred  or  other  water-proof  paper  between. 

For  convenience  in  handling  the  cement  on  the  job, 
the  floor  level  should  be  approximately  one  fool  above 
the  switch  track  or  driveway  approach,  and  the  space 
beneath  the  floor  filled  solid  with  well  tamped  cinders 
or  gravel.  Should  it  be  found  desirable  to  have  the 
floor  several  feet  above  the  track  level,  heavier  con- 
struction for  the  floor  will  be  needed  to  support  the 
load. 

The  walls  of  a  wooden  shed  may  be  made  damp- 
proof  by  applying  one  or  more  layers  of  tar  paper.  A 
one-way  roof  is  simple  and  satisfactory  with  tongued 
and  grooved  boards,  well  covered  with  tarred  roofing 
paper  to  make  it  leak-proof.  The  roof  should  over- 
hang the  walls  at  least  a  foot  on  all  sides  of  the  build- 
ing and  should  be  so  firmly  secured  to  wall  studs  or 
framing  that  there  will  be  no  danger  of  its  being 
blown  off. 


Windows  may  be  dispensed  with,  but  if  thought 
necessary  for  light,  should  be  placed  well  up  under 
the  roof  overhang  to  make  them  more  weather-tight. 

For  convenience  in  loading  and  unloading  at  per- 
manent warehouses,  the  floor  level  is  generally  four 
feet  above  switch  track  or  driveway  approach,  because 
that  is  the  average  height  of  car  floor  or  wagon  or 
truck  body. 

A  Permanent  Storage  Building 

If  a  permanent  structure  is  to  be  built,  concrete 
should  be  used  in  some  one  of  the  several  ways  pos- 
sible. The  building  should  have  a  concrete  floor,  laid 
on  a  well  compacted  gravel  or  cinder  fill.  The  floor 
should  be  of  a  1 :2:3  concrete — that  is,  1  sack  of  port- 
land  cement  to  2  cubic  feet  of  clean,  coarse  sand,  and 
3  cubic  feet  of  pebbles  or  broken  stone,  not  exceeding 
\l/2  inches  in  greatest  dimension.  If  for  any  reason  it 
is  not  feasible  to  lay  the  floor  on  a  gravel  or  cinder 
fill,  then  it  must  be  reinforced  and  carried  by  beams 
supported  by  concrete  piers  and  the  foundation  wall 
should  have  openings  that  will  permit  free  circulation 
of  air  beneath  the  floor. 

For  the  one-stqrey  building  generally  built  for 
cement  storage,  a  6-inch  concrete  wall  will  be  suit- 
able. Carry  the  foundation  below  usual  frost  pene- 
tration and  provide  a  footing  of  sufficient  width  to 
distribute  the  load  properly.  The  floor,  if  carried  on 
a  fill,  should  be  independent  of  building  walls  and 
the  joint  between  walls  and  floor  sealed  with  hot 
tar  to  make  it  watertight. 

Sliding  doors  are  usually  most  convenient.  Double 
doors  are  sometimes  used  in  permanent  storage  build- 
ings, one  on  the  outside  and  the  other  on  the  inside 
of  the  wall. 

The  roof  can  be  of  reinforced  concrete,  having 
either  a  one-way  or  two-way  slope,  or  of  frame  con- 
struction and  covered  with  cement  asbestos  shingles 
or  concrete  roofing  tile. 

Piling  Sacked  Cement 

When  cement  in  sacks  is  stored  in  high  piles  for 
a  considerable  time,  there  is  a  tendency  for  that  in  the 
lower  sacks  to  "cake"  due  to  pressure  of  the  sacks 
above.  Cement  that  has  caked  from  this  cause  can  be 
reconditioned  by  either  rolling  or  dropping  the  sack 
on  the  floor. 

Cement  to  be  stored  for  a  short  time  only  may  be 
piled  12  or  15  sacks  high,  but  if  to  be  stored  for  a  long 
period,  piles  should  not  be  more  than  7  sacks  high  in 
order  to  minimize  caking  or  "warehouse  set." 

The  cement  may  be  piled  directly  on  concrete  floor 
laid  on  a  well  tamped  fill  of  cinders  or  gravel,  or  a 
floor  elevated  above  ground. 

Pile  sacks  closely  "but  not  in  contact  with  building 
side  walls.  No  more  free  air  space  should  be  left  than 
necessary,    however. 

When  storing  for  long  periods  in  permanent  struc- 
tures, pile  about  one  foot  away  from  wall. 

To  lessen  the  danger  of  piles  overturning,  pile  the 
sacks  in  headers  and  stretchers— that  is.  alternately 
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lengthwise  and  crosswise  so  as  to  tie  the  piles  to- 
gether. However,  if  piles  seven  sacks  high  are  laid  up 
carefully  there  will  he  little  danger  of  their  overturn- 
ing. This  height  of  pile  makes  it  easier  to  handle 
sacks  in  and  out  of  the  storage  building  because  the 
hand-trucks  used  to  move  cement  in  the  storehouse 
usually  carry  7  sacks. 

The  capacity  of  a  storehouse  depends  upon  its 
floor  area  and  the  height  to  which  sacks  are  piled. 
A  sack  of  cement  occupies  a  little  over  2  square  feet 
of  floor  space  and  about  1.25  cubic  feet  of  volume 
space.  If  it  is  necessary  to  store  a  greater  amount  of 
cement  on  a  given  floor  area,  the  height  of  pile  can  be 
increased  to  14  or  15  sacks  high.  This  is  usually  the 
maximum  that  can  be  laid  up  economically. 

The  space  in  the  storage  building  should  be  suf- 
ficient to  allow  proper  clearance  between  piles  and 
building  walls,  and  3  feet  for  trucking  aisles  between 
piles.  The  different  shipments  should  be  so  piled  as 
to  permit  removal  from  storage  in  the  same  rotation 
as  received. 

The  most  common  method  of  handling  cement  is  by 
two-wheeled  hand-trucks  of  7  sacks  capacity.  Four- 
wheeled  trucks  and  wheel-barrows  are  sometimes 
used. 


One  building  material  dealer  uses  improvised  plat- 
forms to  haul  sacked  cement  from  car  to  warehouse 
on  small  jack-lift  trucks,  and  to  stack  it  upon  when 
stored  in  the  warehouse.  Such  equipment  reduces  to 
a  minimum  the  expense  of  handling  in  and  out  of 
storage. 

When  moving  cement  from  warehouse  piles,  some 
sacks  should  be  removed  from  two  or  three  tiers  back 
rather  than  all  from  one  tier.  If  the  piles  are  thus 
stepped  back,  particularly  when  they  are  15  sacks 
high,  accidents  due  to  a  pile  of  sacks  overturning  are 
prevented. 

Where  railroad  tracks  are  elevated  and  cement  can 
he  moved  from  car  to  storage  by  gravity,  unloading 
of  cement  can  be  simplified  by  using  a  metal  lined 
chute,  or  roller  conveyors.  Sometimes  wood  pallets 
are  made,  upon  which  4  or  5  sacks  can  be  placed  and 
then  slid  down  the  conveyor.  Several  pallets  are  used 
and  when  all  have  been  sent  down  they  are  racked  up 
and  pushed  back  along  the  conveyor  by  the  man  doing 
the  piling. 

Every  contractor  or  dealer  has  problems  peculiar 
to  the  conditions  under  which  cement  must  be  handled 
and  stored.  Methods  should  be  selected  which  will 
be   most   advantageous   under  those   conditions. 


Contractual  Relations  in  High 
way  Construction 


By  W.  A.  ROGERS 
Bates  and  Rogers  Construction  Co  ,  Chicago 

At  convention  of  American  Road  Builders'  Association 


Till'",    problem   of   contractual   relations   in    high- 
way construction  has   three   phases — the   duty 
of  the  engineer,  the  duty  of  the  contractor  and 
the   duty  of   both   contractor   and   engineer    to 
the  public. 

Duties  of  Engineer 
The  contractor  is  entitled  to  have  described  in  the 
Specifications  just  what  is  wanted  and  can  be  followed. 
Incorporating  in  specifications  clauses  which  are  prac- 
tically impossible  of  fulfillment  with  the  thought  that 
better  Work  will  be  secured  by  fixing  almost  impos- 
sible standards  is  less  apt  to  secure  this  result  than 
if  the  specifications  provide  for  what  is  reasonably 
possible  of  fulfillment.  It  has  been  said  that  drastic 
specifications  have  sometimes  been  made  for  highway 
work  with  the  laudable  purpose  of  scaring  away  un- 
satisfactory and  irresponsible  contractors  and  putting 
into  the  hands  of  the  engineer  requirements  which 
could  be  used  to  advantage  in  the  case  of  irrespon- 
sible contractors,  and  on  the  other  hand,  could  be 
eased  up  for  those  contractors  who  were  doing  satis- 
factory work.  This  is  entirely  wrong.  It  has  just  the 
opposite  effect.  When  a  specification  is  drawn  which, 
in  any  respect,  is  not  workable,  it  casts  a  cloud'on  the 
entire  document  and  the  responsible  contractor  feels 
as  though  he  were  being  placed  in  a  position  where 
an  irresponsible  inspector  or  engineer  might  cause 
him  serious  trouble  and  expense. 

Divided  Responsibility 

Contracts  and  specifications  should  be  definite  and 
clear  m  the  placing  of  responsibilities.  The  furnish- 
ing of  materials  by  the  state  is  both  wrong  in  principle 


and  not  productive  of  the  best  results,  either  as  to  har- 
mony between  the  parties  or  as  to  decreased  cost.  It 
injects  into  the  work  a  question  of  divided  responsi- 
bility. It  makes  the  state  responsible  for  something 
which  is  part  of  the  construction  and  on  which  the 
progress  and  economical  operation  of  the  work  are 
vitally  dependent.  If  the  materials  are  not  delivered 
in  the  order  and  at  the  rate  which  the  work  requires 
the  cost  increases  and  the  engineer,  who  is  not  paying 
the  bills,  can  hardly  appreciate  this  effect  as  does  the 
contractor. 

If.  however,  the  engineer  docs  specify  that  the  state 
shall  furnish  any  of  the  materials,  then  the  state 
should  assume  the  full  responsibility  for  delivery.  If 
the  state  fails  to  deliver  its  materials  as  required  by 
the  work,  thus  adding  to  the  cost  of  the  work  to  the 
contractor,  then  in  the  interest  of  fairness  and  satis- 
factory relationship  the  state  should  assume  the 
sponsibility  for  such  failure.  Placing  on  the  con- 
tractor a  risk  over  which  he  has  no  control  is  just 
adding  another  gamble  to  a  game  which  is  hazardous 
enough  without  it.  Contracts  and  specifications  should 
be  so  drawn,  in  the  interests  of  both  parties,  that  they 
are  as  free  as  possible  from  risks  of  this  kind. 

Supervision 

Supervision  of  the  work,  another  duty  of  the  engi- 
neer, should  be  delegated  in  the  field  only  to  men  of 
good  judgment  and  experience.  Inexperienced,  in- 
competent field  supervision  causes  delay  to  both  stale 
and  contractor  and  increases  expense.  Hear  in  mind 
that  the  data  on  which  a  contractor  of  experience  bases 
his  bid  price  is  the  cost  of  previous   work  of  similar 
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character  interpreted  in  the  light  of  the  cqndit'ions  of 
the  job  on  which  he  is  figuring.    In  his  previous  < 

are  reflected  the  cost  of  not  only  every  onerous  clause 
in  the  specifications,  but  also  the  results  of  unfair  and 
incompetent  engineering  supervision.    It  is,  therefore, 

necessary    and    desirable    that    engineers    in    charge    of 

highway  work  should  be  thoroughly  competent. 

Competent  engineers  are  entitled  to  compensation 
proportionate  to  their  skill  and  experience.  It  is  a 
mistaken  economy  to  save  on  highway  engineers'  sal- 
aries. Well  paid  experienced  engineers  make  possible 
the  best  and  most  economical  highway  work. 

Duties  of  Contractors 

We  are  building-  the  most  carefully  constructed 
and  most    costly   system  of  highways  ever  made  and 


yet  every  year  miles  of  these  highways  an-  damaged 
because  the  weight  of  some  trucks  which  the  auto- 
mobile manufacturers  arc  developing  i-  heavier  than 
the  roads  were  designed  to  bear.  The  significant  point 
is  that  such  trucks  represent  a  comparatively  small 
percentage  of  all  which  use  the  highway,  in  the  in- 
terest of  the  public  which  bears  the  eo>t  of  construct- 
ing these  highways,  some  action  looking  to  the  limi- 
tation of  the  size  of  trucks  must  be  taken.  Who  arc- 
better  able  or  who  more  responsible  for  settling  this 
problem  than  the  highway  engineers  and  highway 
contractors  who  know  the  science  oi  constructing  the 
roads  in  question  and  who  are  blamed  when  they  fail 
to  stand  up  under  the  traffic?  In  self-protection  as 
well  as  out  of  regard  for  the  public  interest  it  is  our 
joint  responsibility  to  see  that  proper  action  i-  taken. 


The  Waste  in  Our  Production 

Causes  of  the  Slackness  of  National  Productivity  and  Some  Remedies 

Recommended  by  Herbert  Hoover  in  His  Address  Before 

American  Engineering  Council's  Executive  Board 


The  waste  in  our  production  is  measured  by  the 
unemployment,  the  lost  time  due  to  labor  conflict,  the 
losses  in  labor  turnover,  the  failure  to  secure  maximum 
production  of  the  individual  due  either  to  misfit  or 
lack  of  interest.  Beyond  this  again  is  a  wide  area  of 
waste  in  the  poor  co-ordination  of  great  industries, 
the  failures  in  transportation,  coal  and  power  supplies 
which  re-echo  daily  to  interrupt  the  steady  operation 
of  industry.  There  are  again  such  other  wastes  due 
to  lack  of  standardization,  to  speculation,  to  misman- 
agement, to  inefficient  national  equipment  and  a  hun- 
dred other  causes.  There  is  a  certain  proof  of  de- 
ficient production  by  comparisons  of  our  intense  re- 
sults during  the  war  with  our  production  at  the  pre- 
sent time. 

No  one  will  ever  suppose  that  it  is  ever  possible 
to  bring  national  productivity  up  to  the  full  100,  but 
the  whole  basis  of  national  progress,  of  an  increased 
standard  of  living,  of  better  human  relations,  indeed 
of  the  advancement  of  civilization,  depends  upon  the 
continuous  improvement  in  productivity.  While  we 
currently  assume  that  great  advances  in  living  stand- 
ards are  brought  about  by  new  and  basic  invention,  yet 
in  fact  eveh  a  greater  field  of  increasing  standards 
lies  in  the  steady  elimination  of  these  wastes.  The 
primary  duty  of  organized  society  is  to  enlarge  the 
lives  and  increase  the  standards  of  living  of  all  the 
people — not  of  any  special  class  whatever.  We  are. 
therefore,  proposing  to  make  a  preliminary  examina- 
tion of  the  volume  of  waste  in  certain  industries,  the 
proportions  that  lie  in  each  held  of  fault.  \nd  no 
engineering  report  is  worth  the  paper  it  is  written 
Upon  without  constructive  suggestions  in  remedy. 

No  Such  Thing  as  Overproduction 

There  is  ofttimes  a  superficial  dismissal  of  this  sub 
ject  of  maximum  production  on  the  assumption  that 
there  are  positive  limits  in  production  due  to  ,i\er 
supply.  Such  assumption  has  no  proper  foundation  in 
the  broad  view  of  industry  as  a  whole.  Too  much 
economic  thought  on  production  has  delimited  its 
boundaries  by  the  immediate  volume  ^'\  demand  of  a 
given    commodity.      There    is    no    such    thing    a--    the 


nation  over-producing,  if  it  produces  the  right  com- 
modities. The  commodities  or  services  produced  by 
the  whole  nation  are  capable  of  absorption  by  the 
whole  nation  if  tiny  are  of  the  right  character.  In 
(fiber  words,  if  we  could  attune  the  whole  industrial 
machine  to  the  highest  pitch,  agriculture  as  well  as 
manufacture,  an  increasing  production  would  mean 
a  directly  increasing  standard  of  living.  When  ten 
men  or  one  hundred  million  men  divide  their  united 
output,  they  can  by  doubling  their  output  have  twice 
the  amount  to  divide.  The  problem  in  doubling  out- 
put is  to  direct  it  to  commodities  or  services  that  they 
can  use.  There  is  no  limit  to  the  increase  of  living 
standards  except  the  limitations  of  human  strain. 
scientific  discovery,  mechanical  invention  and  natural 
resources. 

It  is  true  enough  that  any  particular  commodity  or 
service  can  be  over-produced,  for  each  will  reach  a 
saturation  point  in  demand  when  all  the  members  of 
the  community  have  been  supplied.  The  absorption 
of  increased  productivity  lies  in  the  conversion  of  lux- 
uries of  to-day  into  necessities  of  to-morrow,  and  to 
Spread  these  through  the  whole  population  by  stimu- 
lation of  habit  and  education.  Wheat  bread,  railways. 
i  roads,  electricity,  telephones,  telegraphs,  auto- 
mobiles and  movies  were  once  luxuries.  They  are  still 
luxuries  to  sonic  parts  of  the  population. 

Some  Commodities  Should  Not  Be  Made 
It  is  but  a  corollary  that  certain  commodities  can 
better  be  produced  for  exchange  for  commodities  from 
outside  our  boundaries  of  more  appropriate  character 
to  our  needs.  To-day  we  have  capacity  for  production 
of  some  commodities  not  only  in  excess  of  our  home 
need,  but  even  beyond  export  demand  under  present 
financial  conditions.  As  a  matter  of  practical  remedy. 
we  must  either  reorganize  these  financial  relation! 
alternately  abandon  some  part  of  this  kind  of  produc- 
tion and  turn  our  idle  men  to  making  things  of  which 
we  are  not  yet  fully  supplied. 

To  put  the  matter  in  another  way,  there  is  no  limit 
to  consumption  except  the  total  capacity  to  produce. 
provided  the  surplus  of  productive  power  is  constantly 
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shifted  to  new  articles  from  those  that  have  reached 
the  saturation  point  of  demand.  For  instance,  we 
have  the  productive  capacity  wasted  to-day  that 
would  improve  the  housing  conditions  of  our  entire 
people  to  the  level  that  perhaps  only  fifty  per  cent, 
of  them  enjoy— and  at  the  same  time  not  entrench  up- 
on our  established  necessities.  I  am  not  suggesting 
that  the  forces  of  production  can  be  shifted  by  im- 
perial direction.  The  practical  thing  that  can  be  done 
is  to  eliminate  some  of  the  wastes  and  misfits  in  our 
production,  and  depend  upon  the  normal  processes  of 
business  and  human  desires  to  absorb  them. 
Fail  to  Expand  During  Slack  Periods 
The  largest  area  of  waste  lies  in  the  large  periods 
of  slack  production  and  unemployment,  due  to  the  ebb 
and  flow  of  economic  tides  between  booms  and 
slumps.  The  ideal  would  be  steadily  increasing  pro- 
duction—an ideal  of  no  likelihood  of  exact  realization 
because  of  inability  to  ever  gauge  the  advance  in 
growth  consumption  or  the  approach  of  saturation.  On 
the  other  hand,  there  are  certain  possibilities  of  stab- 
ilization worth  consideration.  For  instance,  we  can 
classify  labor  into  that  engaged  in  production  and  ser- 
vice from  this  equipment.  Our  studies  of  industries 
as  a  whole  show  that  we  usually  expand  our  equip- 
ment just  at  the  periods  of  maximum  demand  for 
their  products  instead  of  doing  our  plant  expansion 
during  periods  of  slack  consumption.  We  thus  make 
double  demands  on  labor  and  we  doubly  increase  un- 
employment in  periods  of  reduced  consumption. 

That  is,  indeed,  one  of  the  factors  in  our  great  un- 
employment to-day.  Everyone  knows  that  for  our 
normal  productivity,  our  transportation  facilities  are 
to-day  inadequate.  We  know  that  we  are  insufficient- 
ly housed,  insufficiently  equipped  in  our  public  roads 
and  our  public  utilities;  that  we  need  an  entire  revi- 
sion of  our  power  supply,  that  we  need  expansion  of 
our  waterways  and  yet  armies  of  idle  men  are  walking 
the  streets.  The  reasons  why  this  occurs  are  not 
far  to  seek,  in  that  it  is  at  times  of  high  productivity 
that  capital  is  most  easily  obtained.  It  is  then  that 
the  necessity  of  increased  equipment  most  impresses 
men's  minds  and  it  is  the  high  hopes  of  these  periods 
that  lead  them  into  the  adventure  of  expansion.  Nor 
is  it  possible  to  expect  that  all  industry  could  be  so 
stabilized  as  to  do  its  capital  construction  in  periods 
of  depression  in  commodity  demand.  Nevertheless, 
there  are  some  industries  that  could,  by  co-operation 
of  the  government  and  co-operation  amongst  them- 
selves, be  led  in  this  direction.  More  particularly  does 
this  apply  to  railways,  telephones,  telegraphs,  power 
supplies  and  other  public  utilities,  and  to  the  expendi- 
ture upon  our  public  works. 

Another  variety  of  intermittent  employment,  and 
thus  great  waste,  lies  in  certain  industries  now  oper- 
ating upon  an  unnecessarily  wide  seasonal  fluctuation, 
as  for  instance  the  bituminous  coal  industry.  This  is 
to-day  one  of  our  worst  functioning  industries.  These 
mines  operate  seasonally  and  erratically.  They  pro- 
ceed from  gluts  to  famines,  from  profiteering  to  bank- 
ruptcy. As  already  determined  by  our  engineering 
bodies,  the  men  who  mine  our  coal  find  work  only 
(seventy  per  cent,  of  their  time.  In  other  words,  there 
are  thirty  per  cent,  more  equipment,  thirty  per  cent, 
more  men,  attached  to  this  industry  than  are  neces- 
sary if  it  were  stabilized  to  continuous  operation.  The 
mining  engineers  have  already  pointed  out  the  direc- 
tions in  which  remedy  lies,  through  storage,  through 
railway  rate  differentials  and  other  remedies.  Through 


constructive  action,  an  army  of  men  could  be  released 
from  this  industry  of  necessity  to  convert  some  luxury 
into  a  necessity  of  to-morrow.  This  is  no  plan  to  con- 
trol prices  or  profits,  although  through  it  both  the 
producer  and  consumer  in  coal  could  be  placed  upon 
p.  sounder  basis  than  to-day.  The  interest  of  the  con- 
sumer and  producer  is,  however,  even  less  important 
than  relief  from  the  intermittent  employment  and 
unemployment  within  this  industry  that  to-day  brings 
a  train  of  indefinite  human  misery  and  some  of  our 
lowest  standards  of  living. 

The  second  largest  area  of  waste  in  productivity  is 
the  eternal  amount  of  labor  friction,  strikes  and  lock- 
outs. The  varied  social  and  economic  forces  involved 
in  this  problem  need  no  repetition  here.  Fundament- 
ally this  is  not  alone  a  struggle  for  division  of  the  re- 
sults of  production  between  capital  and  labor,  but 
there  is  also  a  loss  greater  from  strikes  and  lockouts 
in  the  element  of  purely  human  friction  and  loss  out- 
side the  area  of  dispute  on  wages  and  hours.  The 
growth  of  industry  into  large  units  has  destroyed  the 
old  mutuality  of  interest  between  employee  and  em- 
ployer. Our  repetitive  processes  have  tended  to  de- 
stroy the  creative  instinct  and  interest  in  employees ; 
at  times  their  efforts  sink  to  low  levels  indeed.  We 
will  yet  have  to  reorganize  the  whole  employment  re- 
lationship to  find  its  solution.  There  was  great  promise 
in  this  field  during  the  past  two  years,  and  the  pro- 
gress in  this  matter  is  one  of  the  subjects  under  our 
inquiry. 

Too  Much  Individualism 
Probably  the  next  largest  fraction  of  waste  in 
productivity  lies  in  a  too  high  degree  of  individualism 
in  certain  basic  products  and  tools.  In  other  words, 
a  standardization  of  certain  national  utensils  makes 
for  economy  in  distribution,  in  operation  and  in  re- 
pairs. The  necessity  of  maximum  production  during 
the  war  opened  a  great  vista  of  possibilities  in  this 
direction.  Such  standardization  as  car  couplings,  or 
wheels,  and  cars  generally,  represents  real  progress  in 
this  direction.  These  possibilities  lie  in  a  hundred  di- 
rections. There  are  all  sorts  of  cases  from  sizes  of 
chains  to  the  size  of  automobile  wheels.  To-day  doz- 
ens of  different  sizes  are  placed  in  the  market  by 
manufacturers  and  entail  not  only  special  equipment 
and  skill  to  produce  these  many  varieties,  but  also 
great  stocks  are  required  in  distribution  and  losses 
are  entailed  due  to  lack  of  interchangeability.  It  is 
certain  that  there  are  a  great  many  articles  of  every 
day  use  in  which  the  manufacturer  would  indeed  be 
glad  to  undertake  some  co-operation  in  standardiza- 
tion, from  which  the  saving  in  national  effort  would 
be  interpreted  not  into  millions  but  into  billions  of 
dollars.  This  does  not  mean  that  we  stamp  the  indi- 
viduality out  of  manufacture  or  invention  or  decor- 
ation ;  it  means  basic  sizes  to  common  and  every-day 
things. 

The  spirit  of  co-operation  that  has  been  growing 
in  our  country  during  the  last  thirty  years  has  already 
solved  many  things ;  it  has  standardized  some  things 
and  is  ripe  for  initiative  toward  co-operation  of  a  wide- 
spread character.  The  leadership  of  our  federal  gov- 
ernment in  bringing  together  the  forces  is  needed.  No 
greater  field  of  service  exists  than  the  stimulation  of 
such  co-operation.  The  first  step  is  sane  analysis  of 
weakness  arid  sober  proposal  of  remedy.  If  the  facts 
can  be  established  to  an  intelligent  people  such  as  ours, 
.action  is  certain  even  if  it  be  slow.  Our  engineers 
are  in  unique  position  for  this  service,  and  it  is  your 
obligation  to  carry  it  forward. 
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Why    Highway    Contractors 
Lose  Money 

By    MAX    CUNNINGHAM 

Ex-Chief    Enpneer,   Oklahoma    Highway   Commission 

Address  at  meeting  of  Associated  General  Contractors  of  America. 

MY  experience  lias  taught  me  to  believe  that 
one  of  the  first  things  any  highway  contrac- 
tor must  do  is  to  forget  that  he  ever  did  any 
work  other  than  highway  jobs.     This  comes 
from   the   fact   that   many   highway   organizations   are 
made  up  of  men  with  considerable  experience  in  rail- 
>way  work  who  will  he  big  losers  until  they  can  forget 
this  fact. 

The  engineer  locating  a  railway  is  bound  by  defi- 
nite limits  of  grade  and  curvature,  controlled  in  turn 
by  actual  or  estimated  tonnage'  requirements,  and  af- 
fected only  generally  by  local  topography. 

Highway  and  Railroad  Engineering 

Your  highway  engineer  does  not  have  to  SgUi 
draw-bar  pull,  train  tonnage,  wear  of  track,  or  any  of 
these  things,  and  while  he  has  certain  arbitrary  ruling 
grades  and  curves  to  govern  him,  these  are  usually  so 
liberal  that  a  general  statement  may  be  made  that  "a 
highway  profile  means  nothing  to  a  contractor."  This 
i>  rather  a  broad  statement,  but  a  little  consideration 
will  show  you  how  true  it  may  be.  No  railway  will 
break  a  tangent  or  exceed  its  "virtual"  profile  to  dodge 
a  rock  cut.  but  it  is  done  every  day  in  the  field  of  high- 
way work.  Compensation  for  distance  is  common  rail- 
way practice,  rise  and  fall  of  grade  has  a  definite  ton- 
nage value,  but  the  scenic  appeal  of  a  highway  fre- 
quently causes  things  to  be  done  that  are  absolutely 
foreign  to  the  railway  engineer  and  his  contractors. 

Consideration  of  this  statement  will  cause  you  to 
realize  that  "quantities"  in  highway  grading  come  al- 
most entirely  from  the  width  of  the  crowns,  and  on 
most  jobs  the  only  real  grading  is  across  stream  bot- 
toms where  material  is  mostly  undesirable.  For  these 
reasons  it  is  necessary  to  build  up  an  entirely  different 
line  of  "subs"  and  you  should  be  particularly  careful 
to  figure  in  your  bids.  and.  in  your  dealings  with  sub- 
contractors, enough  for  finishing-    and  then  double  it. 

The  job  that  would  be  entirely  acceptable  to  a  com- 
petent 'resident  engineer  will  probably  be  unsatisfac- 
tory to  the  local  critic,  and  you  must  figure  on  him. 

I  have  also  found  that  many  bidders  on  general 
contracts  fail  to  .sufficiently  estimate  the  cost  of  "ex- 
tensions" to  existing  structures.  Bids  made  on  unit 
basis  for  considerable  quantities  of  masonry  are  fre- 
quently figured  on  an  "appearance"  basis,  and  the 
builder  finds  he  has  "end  walls"  and  "extensi 
where  the  total  price  received  for  the  units  built  will 
not  pay  for  the  expense  of  getting  the  men  to  the  job. 
This  may  be  balanced  by  the  price  received  for  the 
volume  of  work,  but  too  frequently  must  be  carried 
as  a  loss  against  a  part  of  the  work  that  cannot  cany 
a    loss. 

Should  Have  Proper  Plant 

The  question  of  adequate  plant  is  one  that  is  im-  ' 
portanl  enough  to  call  for  a  paper  in  itself,  but  my 
advice  would  be  for  the  highway  contractor  to 
ialize.     You  do  best  that  you  like  best,  and  your  whole 
plant  should  be  built  around  this  idea. 

Too  many  men  have  lost  by  using  teams  they  had. 
rather  than  invest  in  trucks  'that  would  have  saved 
and   earned   money.      The    reverse    has    frequently   oc- 


curred. In  these  days  of  scarce  and  inefficient  labor, 
and  eager  and  inefficient  bidders,  no  one  should  under- 
take work  unless  he  is  satisfied  that  he  is  equipped 
or  able  to  equip  to  handle  it  economically.  Plant 
study,  with  the  aid  of  a  real  expert,  would  pay  anyone, 
and  where  he  has  secured  proper  plant,  and  efficient 
and  satisfactory  organization,  he  should  bid  on  only 
such  work  as  he  is  ready  to  build  right. 

Don't  Forget  You  Work  for  the  Public 

The  things  mentioned  are  all  of  great  importance, 
but  the  highway  contractor  should  never  lose  sight  of 
the  fact  that  he  is  dealing  with  the  public,  and  not  with 
a  private  or  public  service  corporation.  Particularly 
hould  stud}'  the  specifications,  for  the  balance  of 
his  contract  can  only  be  interpreted  with   them  as  a 

He  should  study  the  men  in  charge  of  the  work, 
and  then  discount  that  study,  for  the  average  highway 
engineer  is  not  selected  for  his  ability,  but  for  his 
friends.  No  matter  how  good  the  man  may  be,  he  is 
liable  to  lose  out  at  any  time,  and  it  is  almost  a  cer- 
tainty that  he  cannot  dictate  to  his  employees,  and  in 
many  cases  his  appropriations  are  so  small  that  he 
cannot  keep  good  men  if  he  has  them. 

These  factors  base  a  great  bearing  on  the  financial 
success  of  the  contractor,  and  must  be  considered 
carefully  in   making  bids. 

Most  contractors  realize  now  that  they  should  get 
all  of  a  contract,  so  as  to  be  in  a  position  to  co-ordinate 
the  various  steps,  but  do  not  forget  that  the  policy  of 
most  highway  departments  is  to  increase  the  size  of 
jobs,  so  as  to  have  fewer  men  to  deal  with,  and  most 
contractors  encourage  them,  hoping  to  be  fortunate 
enough  to  land  one  of  these  real  jobs.  This  is  the 
most  dangerous  of  policies,  and,  while  it  may  ulti- 
mately lead  to  permanent  organization  of  non-politi- 
cal highway  departments,  this  day  is  quite  a  way  off, 
and  the  road  will  be  strewn  with  "busted"  contractors. 

Pick  One-Season  Jobs  to  Build  Right 

My  earnest  advice  to  every  highway  contractor 
would  be  to  pick  the  job  you  want,  organize  to  build 
it  right,  and  quickly,  and  never  to  take  on  a  job  that 
will  take  more  than  one  season  to  build. 

Your  chief  engineer  and  all  his  help  are  employed 
by  a  great  public,  and  are  subject  to  all  kinds  of  criti- 
cism (mostly  unfriendly),  and  you  are  paid  by  the 
same  public.  A  private  corporation  is  willing  for  you 
to  make  money  at  their  price  because  you  will  be  a 
better  man  for  the  next  job.  but  it  is  most  unfortunate 
that  the  unreasoning  public  is  inclined  to  think  and 
claim  "graft"  if  you  work  for  a  profit,  and  the  man 
who  has  his  money  in  plant  and  job  has  too  many 
chances  to  suffer  if  his  work  goes  over  two  or  more 
seasons. 


The  Trend  of  Lumber  Prices 

Lumber  prices  in  the  Toronto  district  have  been 
showing  a  steady  downward  trend  since  the  first  of 
the  year,  this  decrease  being  especially  marked  dur- 
ing  the  pasl  few  weeks.  Although  this'  drop  does  not 
apply  to  the  entire  list,  one  variety  of  flooring,  plairi 
red  oak.  even  showing  a  tendency  to  rise,  while  a  few 
lines  have  been  practically  stationary,  yet  price 
general  have  reached  a  considerably  iower  level  than 
that  of  two  or  three  months  ago.  This  week's  quota- 
tions are  from  5  per  cent,  to  25  per  cent,  less  than 
those  of  a  few  weeks  ago.  on  some  lines. 
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A  Model  Salvation  Army  Hall 


THE  illustration  and  floor  plans  portray- 
ed herewith  of  the  Salvation  Army 
adult  and  Sunday  school  hall  are  in- 
dicative of  the  advance  of  that  organ- 
ization along  the  lines  of  well-planned  and 
erected  edifices  to  house  its  many  activities 
for  both  adults  and  children.  The  erection  in 
question  is  located  in  Toronto  on  Duflferin 
St.,  about  two  hundred  yards  south  of  St.  Clair 
Avenue;  and  covers  a  space  of  55  x  120  feet, 
and  is  used  by  the  Earlscourt  Branch  of  the 
Salvation  Army. 

The  whole  of  the  building  is  of  solid  brick 
construction  throughout  ( with  concrete  base- 
ment), t'he  exterior  finish  being  of  dark  red 
pressed  brick  laid  in  stained  mortar,  with  nat- 
ural stone  trimmings.  The  interior  through- 
out is  of  natural  finished  Georgia  pine.  The 
system  of  lighting  is  of  the  most  up-to-date, 
and  the  building  is  steam  heated. 

On  the  main  floor  is  situated  the  auditorium 
seating  425  adults,  together  with  a  smaller  hall 
for  the  primary  section  of  the  Sunday  school. 
The  vestry  and  Sunday  school  library  are  also 
on  this  floor. 


In  the  basement  are  located  rooms  for  the 
following  department.-:  Sunday  school,  choir, 
band  (in  this  room  is  a  self-contained  locker 
for  every  instrument).  \\"omen"s  Home 
League,  lavatory  accommodation  and  boiler 
room. 

The  architect  and  designer  of  this  building 
was  Lieut.-Colonel  Gideon  Miller,  and  the 
contractors.  F,  and  A.  E.  Ham,  Toronto.  The 
cost  of  erection  was  $35,000. 


Basement  and  ground  floor  plans  of  a  Salvation  Army  hall  that  is  a  model  of 


neatness  and  compactness. 
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New  Company  to  Handle  the  Ransome 
Drifting  Sand  Filter 

The  Drifting  Sand  Filter  Company,  Ltd.,  Toronto, 
has  recently  been  formed  to  take  over  the  rights  for 
the  Ransome  drifting  sand  filter  from  the  John  Ver 
Mehr  Engineering  Company.  Any  installations  of 
this  system  of  water  purification  will  now  be  handled 
by  this  new,  concern.  Mr.  E.  L.  Cousins,  manager 
and  chief  engineer  of  the-  Toronto  Harbor  Commission 
is  the  president  and  Gordon  F.  Perry,  president  of 
the  National  Iron  Corporation,  and  associated  with  a 
number  of  other  large  enterprises,  is  vice-president. 
The  directors  are  John  !•'..  Russell  and  Fred  l\.  Miller, 
Well-known  marine  contractors.  The  company  will 
be  managed  by  C.  J.  Townsend,  C.E.  The  firm  of 
Gore,  Nasmith  &  Storrie  have  been  retained  as  con- 
sulting engineers.  The  head  office  of  the  Drifting 
Sand  Filter  Company  will  be  in  the  Harbor  Adminis- 
tration  Building.    Toronto. 


Officers  of  the  Nova  Scotia  Good  Roads 
Association 

Mr.  R.  Jl.  Murray,  of  Halifax,  has  been  elected 
president  of  the  Nova  Scotia  Good  Roads  Association. 
The  other  officers  are:  \Y.  II.  Roach,  mayor  of  Wind- 
sor; vice-president;  J.  S.  Whyte,  Glace  Bay,  second 
vice-president;  A.  ( '•.  Robb,  Amherst,  third  Nice-presi- 
dent: M.  B.  Archibald,  Halifax,  secretary-treasurer. 
An    executive    representative    of    every    count}-    in    the 

province  has  been  appointed  at  the  annual  meeting- 
Mr.  G.  I'".  Pearson,  the  retiring  president,  asked  the 
members  to  carry  on  the  good  roads  policy,  and  not 
allow  recent  developments  in  connection  with  the  pro- 
vincial roads  situation  to  interfere  with  their  work. 


Following  is  the  value  of  building  permits  issued 
from  the  office  of  the  building  inspector,  New  West- 
minster,  B.C.:     February,    1921,   $11,500;    February, 

1920,  $95,215;    total   for  two   months,    1921,  $21,550; 
total  for  two  months.  1 ' >20,  $105,165. 


Trade  Notes 

The   (iates   Engineering  Company,    Limited,   con 
tractors  for  boiler  settings  and  power  plant  work,  have 
opened  offices  at  314  Notre   Dame  Street   West,   Mont- 
real. 

*      *      * 

Cassco  General  Supplies,  Limited,  dealers  in  elec- 
trical, mechanical,  and  railway  and  mill  supplies,  have 
opened  an  office  and  warehouse  at  315  Craig  Street 
West,  Montreal.     The  office  is  under  the  management 

of  Messrs.   |.  II.  Allen.   R.  S.  Stuart.  C.  Crook,  and  A. 

('.  Sherriff. 

*       *      * 

Tlie  Sterling  Woodworking  •&  Construction  Co.. 
St.  Lambert,  Que.,  whose  premises  were  destroyed  by 

lire   on    November   20th,    1920,    have    nearly    completed 

re-building  and  the  factory  is  now  in  operation. 
This  linn  will  manufacture  sashes,  door--,  interior 
finish  and  general  millwork. 


The  Ric-wil  Company  of  Cleveland,  announce  the 

appointment  of  the  following  agents  throughout   Cm 
ada    to    handle      their      underground      pipe    insulation 
material:      |.    |.    Conliu,    _'S4    Reaver    Hill.    Montreal; 


r.  Campbell  &  Co.,  St.  [bhn,  N.B.;  E.  'I.  Flana 
22'<  College  St.,   Toronto;  \V.  \Y.  Hicks,  ?'>7  Banning 
St..  Winnipeg. 

Joint  Construction  Conference,  May  3 

A  conference  of  thirty  representatives  of  employ- 
ers and  workmen,  respectively,  engaged  in  the  build- 
ing and  construction  industry,  has  heen  called  by  the 
Minister  of  Labor  for  May  3rd,  at  Ottawa.  It  will  he 
similar  to  the  national  industrial  conference  held  in 
<  tttawa  in  September,  I'M';,  except  that  it  will  he  con- 
lined  to  the  building  and  construction  industry.  The 
purpose  of  the  conference  is  to  discuss  question 
interest  to  employees  and  employers  in  the  building 
industry. 


Barber-Greene  Appointment 

Mr.  H.  S.  Greene  has  been  elected  vice-president  in 
charge  of  sales  for  the  Barber-Greene  Company,  Aurora, 
Illinois.  Mr.  Greene  goes  over  from  the  National  Carbon 
Company  of  Cleveland,  Ohio,  where  for  several  years  he 
has  been  assistant  sales  manager.  He  is  a  brother  of  Mr. 
W.  B.  Greene,  vice-president  and  treasurer  of  Barber-Greene 
Company  and  has  been  a  director  of  the  company  for 
time. 


Jeffrey  Mfg.  Co.'s  New  Catalogue 

The  Jeffrey  Manufacturing  Company,  Columbus,  Ohio, 
manufacturers  of  coal  mining  machinery,  electric  locomo- 
tives, elevating,  conveying  and  crushing  machinery,  have 
issued  a  new  catalogue,  No.  u'.")7,  on  Jeffrey  Standardized 
Scraper  Conveyors.  This  catalogue  features  both  single  and 
double  strand  conveyors  designed  to  handle  all  kinds  of  loose 
products  in  manufacturing  and  mining  industries,  power 
plants,  retail  coal  yards,  canning  plants,  sugar  mills  and 
practically  all  other  industries.  The  information,  specifica- 
tions and  dimensions  contained  in  this  bulletin  appear  to  be 
compiled  in  such  a  way  that  the  engineer,  and,  indeed,  the 
purchaser  who  is  more  or  less  unfamiliar  with  engineering 
matters,  may  easily  select  the  right  conveyer  to  tit  his  needs, 
thus  saving  the  time  ordinarily  required  in  making  dra. 
and  lay-outs.     The  catalogue  is  splendidly  illustrated. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The   contract   for  the  new   Windsor,   Ont.,  police  station 

has  been  let  to  the  Toronto  firm  of  Wells  &  Gray,  at  a  price 
of  1114,000.  The  entire  cost  of  the  building,  including  elec- 
tric   wiring,   plumbing   and   beating,   etc.,   will   be   $147 

Plans  have  been  prepared  for  a  new  chemistry  building 
for  the  University  of  Saskatchewan,  at  Kegina.  The  new 
building  will  be  1. -shaped,  three  storeys  and  basement,  and 
will  In-  of  rein  forced  concrete  construction,  with  stone  facing. 

In  the  Ontario  Legislature  recently  C.ipt.  J.  E.  Thomp- 
son, member  from  Northeast  Toronto,  introduced  a  bill  to 
prohibit  the  use  <>i  any  building  for  purposes  for  which  it 
might  be  structurally  unsuited.  or  for  which  the  size  or 
Strength  of  its  wall  supports  or  floors  might  render  the  same 
dangerous. 

The  County  Council  of  Essex,  Ont.,  recently  passed  a  by- 
law authorising  the  expenditure  oi  1090,000  on  good  roads 
this  year.  About  $380,000  of  this  sum  will  be  spent  on  the 
construction   of  a   concrete  road   from  Turkey   Creek  to  Am- 
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herstburg,  which  will  complete  a  concrete  road  from  W.ndsor 
to  Amherstburg,  a  distance  of  over  20  miles. 

The  newly-appointed  Water  Works  Board,  of  White 
Rock  BC,  is  composed  of  the  following  gentlemen:  Messrs. 
W  E.  Johnston,  president;  A.  E.  Downey,  vice-president; 
V  Heber  Brown,  secretary-treasurer;  and  Harry  Steward- 
son,  J.  Parmiter,  H.  T.  Thrift  and  E.  H.  Hardy.  Several 
improvements  to  the  town's  system  are  planned  for  this  year. 
It  is  estimated  that  about  2,000  steel  workers  are  out  of 
employment  at  Sault  Ste.  Marie,  Ont,  due  to  the  slackness 
of  business  at  the  Algoma  Steel  Company's  plant.  A  depu- 
tation of  prominent  business  men  of  the  city,  including  Mayor 
Farquhar,  went  to  Ottawa  recently  to  interview  the  govern- 
ment in  an  endeavor  to  secure  orders  for  the  steel  plant. 

At  a  meeting  of  the  building  contractors  of  Fort  Wil- 
liam and  Port  Arthur  in  the  latter  city  recently,  for  the  pur- 
pose of  discussing  the  advisability  of  the  formation  of  a 
Builders'  Exchange,  it  was  decided  to  refer  the  matter  to 
a  special  committee  -to  determine.  This  committee  will  bring 
in  a  report  at  a  meeting  to  be  called  some  time  in  the  near 
future. 

Construction  work  will  commence  this  spring  on  the 
Sherbrooke  Boulevard,  from  Montreal  to  St.  Anne  de  Belle- 
vue,  a  distance  of  15  miles.  The  new  road  will  be  150  ft. 
wide,  with  a  double  car  line  in  the  centre,  and  will  be  con- 
structed of  concrete,  providing  work  for  2,000  men.  This 
road,  which  will  cost  about  $1,000,000,  will  be  one  of  the 
finest  concrete  boulevards  on  the  continent.  It  is  expected  it 
will  be  completed  in  about  a  year. 

The  First  Annual  Home  Building  Exposition  is  being 
held  all  this  week  at  the  Board  of  Trade  Building,  Winnipeg. 
A  feature  of  the  exposition  will  be  the  drawing  for  a  $4,000 
bungalow.  Every  person  attending  the  exposition  is  entitled 
to  a  free  chance  in  the  drawing,  which  will  take  place  on  the 
last  day.  The  Manitoba  Free  Press  has  also  put  up  prizes 
amounting  to  $100,  for  the  four  best  essays,  written  by  school 
children  ,on  the  subject,  "Why  One  Should  Own  His  Own 
Home." 

It  has  been  announced  that  the  famous  old  "Willistead" 
residence  of  the  late  C.  Walker,  former  head  of  the  firm  of 
Hiram  Walker  &  Sons,  at  Walkerville,  has  been  given  to 
the  town  of  Walkerville  by  J.  H.  and  Franklin  Walker, 
brothers  of  the  late  owner,  to  be  used  for  municipal  offices. 
The  house  is  of  the  Queen  Anne  period  of  architecture  and 
was  built  20  years  ago.  It  contains  over  100  rooms  and  is 
surrounded  by   15  acres  of  park  and  gardens. 

The  third  annual  Building  Exhibition  was  held  in  De- 
troit recently.  There  were  82  exhibits  of  home  building  requi- 
sites, from  foundation  materials  to  interior  trim.  A  feature 
of  the  exhibition  was  the  drawing  for  a  $1,500  bungalow, 
each  visitor  to  the  exhibition  being  entitled  to  a  free  chance. 
Fifty  applications  from  building  supply  dealers,  etc.,  had  to 
be  turned  down  owing  to  lack  of  space.  The  exhibition  was 
held  at  the  Detroit  Armouries. 

The  members  and  staff  of  the  firm  of  Barber,  Wynne- 
Roberts  &  Seymour,  consulting  engineers  of  Toronto,  en- 
joyed a  very  pleasant  evening  on  the  occasion  of  their  first 
annual  banquet,  held  on  Friday,  March  18,  at  the  King  Ed- 
ward Hotel.  About  forty  members  of  the  city  and  branch 
offices,  with  their  wives  and  friends,  were  present  at  the  ban- 
quet, which  was  presided  over  by  Mr.  Frank  Barber.  Music 
during  the  evening  was  furnished  by  the  firm's  orchestra, 
with   Mr.  W.  B.   Maclntyre  as  leader. 

At  the  annual  meeting  of  the  Dominion  Public  Works 
Federation  in  the  Monument  National  Hall,  headquarters  of 
the  Ottawa  association,  recently,  the  following  officers  were 
elected:  Honorary  president,  Hon.  F.  B.  McCurdy,  Minister 
of  Public  Works;  president,  Thomas  G.  Mathieson,  Toronto; 


first  vice-president,  F.  Jacques,  Ottawa;  second  vice-presi- 
dent William  McKay,  Victoria,  B.C.;  third  vice-preMdent, 
H  F.  Bennett,  St.  John,  N.B.;  secretary-treasurer.  S.  Mc- 
Garry,  Montreal;  assistant  secretary,  J.  H.  Rogers,  Toronto; 
executive  committee  will  be  composed  of  the  presidents  of 
affiliated  associations. 

Captain  Wm.  S.  Gilbreath,  president  of  the  Automobile 
Club  of  Detroit,  was  in  Fort  William  recently  making  ar- 
rangements for  the  annual  Michigan  Pikes  automobile  tour 
to  the  head  of  the  lakes  this  summer.  Captain  Gilbreath 
anticipates  a  turnout  of  from  300  to  350  automobiles  this 
summer.  The  tour  will  take  place  about  the  middle  of  July 
and  will  follow  the  route  from  Detroit  through  the  heart  of 
the  Michigan  Peninsula  to  Mackinaw,  thence  to  Duluth,  to 
Fort  William  and  Port  Arthur.  The  cars  will  then  be  shipped 
by  lake  to  Sault  Ste.  Marie,  the  tourists  travelling  by  lake 
or  rail   to  that  point. 


Personal 

Mr.  John  A.  Baird,  city  engineer,  of  Sarnia.  Ont.,  has 
tendered   his  resignation  to  the  City  Council. 

Mr.  O.  A.  Cole,  34  Victoria  St.,  Toronto,  has  been  ap- 
pointed maintenance  engineer  for  Ontario  and  Quebec,  repre- 
senting the  Truscon  Laboratories  of  Detroit. 

Mr.  Charles  Bagley,  technical  adviser  to  the  president  of 
the  Dominion  Steel  Corporation,  at  Sydney,  N.S.,  resigned 
from  that  position  recently  to  return  to  England.  Mr.  Bagley 
occupied  the  above  position  for  the  past  year. 

Mr.  E.  T.  Stidy,  production  engineer  at  the  C.  P.  R. 
Angus  shops,  Montreal,  has  been  appointed  assistant  super- 
intendent of  the  Dominion  Engineering  Works,  Limited. 
Upon  leaving  the  C.  P.  R.,  he  was  presented  with  a  silver  tea 
set   and   a    travelling   bag. 

Senator  Smeaton  White,  of  Montreal,  was  elected  to  the 
board  of  the  Steel  Company  of  Canada  at  a  recent  rneeting 
of  the  directors.  The  election  of  Senator  White  was  to  fill 
the  vacancy  created  by  the  death  of  Mr.  Francis  H.  Whitton, 
of  Hamilton. 

Mr.  S.  L.  Squire  and  Mr.  Russell  T.  Kelly,  two  of  the 
directors  of  the  Canadian  Good  Roads  Association,  visited 
Regina  recently  in  connection  with  securing  good  represen- 
tation from  the  province  of  Saskatchewan  at  the  coming 
convention  of  the  association  in  Halifax  on  May  10,  11  and  12. 
Mr.  W.  G.  Swan,  chief  engineer  of  the  Vancouver  Har- 
bor Commission,  has  been  elected  to  the  presidency  of  the 
Association  of  Professional  Engineers  of  British  Columbia, 
succeeding  Mr.  D.  O.  Lewis,  who  resigned  recently.  Mr. 
Swan's  position  of  vice-president  of  the  association  has  been 
filled  by   Mr.  J.   A.   M.   Dawson. 


Obituary 

The  death  occurred  recently  at  Toronto  of  Mr.  James 
R.  Mills,  well  known  building  contractor.  Mr.  Mills  was 
born  in  Suffolk,  England.  78  years  ago.  coming  to  Canada 
at  the  age  of  SB  and  taking  up  residence  in  Toronto,  where 
he  had  been  engaged  in  the  building  business  for  many 
years. 


Incorporations 

Consolidated  Sand  Company,  with  head  office  at  Mont- 
real, capital  $380,000,   to  deal  in  sand,   gravel,   stone,   etc. 

Eugene*  Falardeau,  Limited,  with  head  office  at  Quebec, 
capital  $49,900.  to  carry  on  the  business  of  roofing  contractor. 

Montreal  Paint  &  Varnish  Company.  Ltd.,  with  head 
office  at  Montreal,  to  carry  on  the  business  of  manufacturers 
and  dealers  in  paints,  oils,  turpentine,  etc. 
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Editorial                         32°  several  years  ago  into  effect,  and  also  to  make  further 

Water  Power  Possibilities  in  the  Kopte'aaV,  B.C.,  bis  amendments,   the  aldermen,  at    the   suggestion   of  the 

t  •  .                         331  Administrative  <  ommisioners,  have  appointed  a  com- 

What  is  the  Justifiable  First  Cost  of  Highways?   338  mittee,    the   members   of    which    will    confer    with    two 

New  Apprenticeship   Plan  Drawn   up  by  Joint  Confer-  representatives  of  the  Commission. 

.nee  Board  336  For  the  information  of  the  committee  of  aldermen. 

Tin    Sales   Tax   as    it    Applies    to   the    Construction    In  t)le   director   of    Public    Works,    Mr.    Doucet,   has   pre- 

dustry 34°  pared  a  statement  which  points  out  that  the  by-law  is 

A  New  Lien  Act  for  Ontario   •■■     :; ' -'  exclusively   a   by-law   regulating  the   methods  of  con- 
Developments  in  Plant  for  Concrete  Road  Construction     346  struction,  the  materials  employed  in   the  construction. 
How  Much  Money  is  it  Wise  to  Spend  on  Concrete  Pav-  ;m(i    concerning    the    Stability    of    the    buildings    COn- 
ing    Plant?      Paper    Read    at    American    Concrete  strutted   in   the   city,   and    that   it   has   nothing   to   do 
Institute    by    F.    M.    Balsley,    Inspection    Engineer,       ^  witll  Dujldmg  restrictions,  or  the  restrictions  concern- 
Wisconsin    Highway    Commission    360  in„.  ijneg  ;K-tuaHy  j„  force  for  certain  Streets  Of  wards 

Mainly   Constructional    S53  of  the   city.     The    public    works    department    is    now 

—                     -        -  preparing  a  compilation  of  all  these  restrictions  which 

Encouragement  Of  Apprentices   in   the  will  be  submitted  later  with  recommendations  aiming 

Construction  Industry  t0  simplify  and  modernize  them. 

This  by-law,  says  the  statement,  was  prepared   in 

WHY  don't  boys  of  to-day  want  to  learn  a  1911-12  by  Messrs,  Walter  J.  Francis,  engineer,  and 
trade?  This  is  a  question  that  contractors  Joseph  Venne,  architect,  and  in  1919-20  it  was  revised. 
have  been  trying  hard  to  solve,  for  the  amended,  and  modernized,  at  the  request  of  the  Ad- 
building  industry  to-day  is  suffering  from  ministrative  Commission,  by  the  delegates  represent- 
a  lack  of  skilled  artisans  and  is  making  no  intelligent  ing  various  organizations  which  are  mentioned,  such 
or  adequate  provision  for  the  future.  With  a  view  to  as  the  Hoard  of  Health,  the  Engineering  Institute  of 
encouraging  apprentices  in  the  building  trades,  a  Canada,  the  Architects'  Association  of  Quebec,  the 
special  committee  of  the  National  Joint  Conference  Plumbers'  Union,  the  Association  of  Montreal  Build- 
Hoard  ha>  been  working  on  a  plan  for  improving  the  ing  and  Construction  Industries,  the  Canadian  Fire 
apprenticeship  system  and  the  results  of  its  efforts  Underwriters,  etc 

are  now  available.      \   National    Apprenticeship  Coun  The   statement    further   says   that    the   by-law   has 

cil  is  proposed,  which  will  govern  local  councils,  these  been    translated   into    French,   and    that    the   Adminis- 

to  act  with  the  employers  and  apprentices.      The  Asso-  native  Commission   is  now  read)'  to  submit  it  to  the 

ciation  of  Canadian  Building  and  Construction  Indus-  city  council,  with  the  recommendation  that  it  be  ac- 

tries  is  very  intensely  interested  in  this  matter  and  is  cepted  and  put  into  force.      It  is  certain,  the  statement 

anxious  to  have  any  suggestions  regarding  this  pro-  goes  on  to  say,  that  everything  has  been  done  to  rend- 

posed   plan  and   will  welcome  any  comment   that   will  er  this  by-law  as  complete  and  equitable  as  possible, 

ensure  a  better  apprenticeship  scheme  in  the  building  taking    into    consideration    the    requirements    and    the 

industry.     In  order  to  indicate  the  plan  which  the  Ma  cosl  of  construction,  the  quality  of  the  materials  em- 
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No.  57 


Canada's  Engineers — A.  L.  McCulloch 


Mr.  A.  L.  McCulloch,  who  for  many  years,  was 
city  engineer  of  Nelson,  B.C.,  and  who  still  carries  on 
an  extensive  engineering  practice  in  the  Pacific  prov- 
ince, was  born  in  Gait,  Ont.,  in  1865.  His  engineering 
education  was  obtained  at  the  School  of  Practical 
Science,  Toronto,  from  which  he  graduated  in  1887, 
qualifying  a  year  later  as  an  Ontario  land  surveyor. 
He  practised  his  profession  in  his  native  town  and 
during  1887  and  1888  was  engaged  on  location  work  on 
the  C.P.R.  branch  to  Kitchener,  Ont.,  and  on  the 
Waterloo  and  Elmira  branch  of  the  G.T.R.,  and  on  mis- 
cellaneous work.  For  the  next  nine  years  he  was  em- 
ployed continuously  as  resident  engineer  on  the  con- 
struction of  water  works  at  Kincardine,  Gait,  Pern-  ■ 
broke  and  Petrolia,  Ont.,  and  sewerage  work  at  Barrie 
and  Toronto  Junction,  Ont.,  on  all  but  the  first  of 
which  he  was  assistant  to  Mr.  Willis  Chipman,  consult- 
ing engineer  of  Toronto.  He  became  chief  engineer 
for  the  construction  of  the  Gait,  Preston  &  Hespeler 
Electric  Railway,  which  connected  the  three  towns 
with  passenger  and  freight  carrying  facilities. 

Mr.  McCulloch  then  went  to  British  Columbia  and 
from  1897  to  1907  was  city  engineer  of  Nelson,  in  which 
capacity  he  designed  and  constructed  the  water  works 
and  sewerage  systems  and  the  municipal  hydro-electric 
power  plant  at  Bonnington  Falls,  on '  the  Kootenay 
River,  this  plant  having  an  ultimate  capacity  of  8,500 
h.p.  On  the  completion  of  the  construction  of  this 
plant  in  1907,  he  resigned  as  city  engineer  of  Nelson 
and  engaged  in  private  practice  as  a  consulting  engin- 
eer, specializing  in  hydraulic  work.  Among  the  works 
in  this  line,  with  which  Mr.  McCulloch  has  been  as- 
sociated, were  estimates  and  reports  of  the  hydraulic 
development  of  the  Powell  and  Cloholm  Rivers  for 
proposed  pulp  and  paper  mills;  plans,  estimate  and  re- 
port for  a  hydro-electric  power  plant  on  the  St.  Mary's 
River,  for  the  Cranbrook  Light  &  Power  Company; 
plans  for  the  extension  of  the  hydro-electric  power 
plants  at  Kaslo  and  New  Denver  and  for  a  proposed 
plant  at  Woodberry  Creek.  He  also  constructed  water 
works  for  the  city  of  Cranbrook,  water  works  and  sew- 
erage systems  for  the  city  of  Trail,  and  irrigation 
systems  and  domestic  water  supply  for  the  Erickson 
Water  Users  Community  and  the  Creston  Water  Users 
Community. 


At  the  present  time  Mr.  McCulloch  is  engineer  on 
a  number  of  projects  and  is  acting  for  the  municipality 
of  Coldstreams  in  connection  with  the  construction  of 
a  new  domestic  water  supply  from  Nickelin  Creek,  a 
distance  of  5%  miles  away;  for  the  Nakusp  develop- 
ment district  for  a  domestic  water  supply;  for  the 
Canyon  Water  Users  Community,  for  irrigation  sys- 
tem and  domestic  water  supply  for  an  area  of  1,000 
acres;  and  for  the  Creston  development  district  on  the 


Mr.    A.    L.    McCulloch. 

construction  of  an  irrigation  system,  domestic  water 
supply,  and  an  electric  light  system  for  their  district  of 
2,500  acres  and  for  the  town  of  Creston.  Mr.  McCul- 
loch is  still  carrying  on  a  consulting  practice  at  Nelson. 

He  became  a  full  member  of  the  Engineering  In- 
stitute of  Canada  in  1909,  having  first  joined  the  In- 
stitute in  1891  as  an  associate  member.  He  is  also  a 
member  of  the  Association  of  Professional  Engineers 
of  British  Columbia. 


ployed,  the  protection  against  fire  and  accidents,  and 
the  interests  of  the  ratepayers.  Finally,  attention  is 
drawn  to  the  fact  that  as  the  expense  of  printing  this 
by-law  in  both  languages  is  estimated  at  $5,000. 
before  this  expense  is  incurred,  it  is  desirable  to  know 
if  the  council  will  adopt  the  report. 


Laurentide  Co.  Completes  Dam 

THE  Laurentide  Company,  Limited,  Grand  Mere, 
have  just  completed  a  dam  on  the  Kuban 
River,  12  miles  north  of  Casey.  P.Q.  The  dam 
is  built  on  solid  rock.  It  was  necessary  to  dig 
under  the  river  bed  to  give  a  secure  foundation.  From 
one  bank  to  the  other,  the  dam  measures  377  feet  and 
it  is  thirty  feet  wide  and  its  height  at  the  centre  is 
sixteen  feet.    The  south  quay  has  a  length  of  215  feet. 


Xext  to  it  are  three  gate-  of  eight  feet  each,  followed 
by  another  quay,  twelve  feet  long,  and  then  two  more 
gates,  eight  feet  in  width.  Another  quay  is  twelve 
feet  long,  with  the  main  gate,  .twenty-four  feet  in 
width.  A  quay  sixty  feet  long  run-  from  the  gate  to 
the  north  shore.  The  posts  of  which  the  foundation  is 
built  are  fourteen  inches  square.  In  the  construction 
of  the  dam  about  110,000  feet  of  lumber  have  been 
necessary,  and  also  a  large  quantity  of  stone.  When 
the  gates  of  the  dam  are  closed  the' level  of  the  water 
behind  will  be  raised  ten  feet  over  a  distance  of  eleven 
miles. 


The  fourteenth  annual  convention  of  the  Canadian 
Gas  Association  will  be  held  on  August  25  and  26  at 
the  Windsor  Hotel.  Montreal.  G.  W.  Allen,  of  the 
Consumers'  Gas  Co.,  Toronto,  is  secretary-treasurer. 
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Water  Power  Possibilities  in  the 
Kootenay,  B.  C,  District 

Hydro-Electric  Development  in  British  Columbia  Will  Assist  the  Basic 

Industries  of  the  Province    The  City  of  Nelson  is  the 

Centre  of  Extensive  Power  Potentialities 

By  a.  l.  Mcculloch 

Consulting  Engineer,  Nelson,  B.C. 


IN  this  present  age  of  hydro-electric  development, 
the  water  power  resources  of  a  district  are  one  OJ 
its  greatest  assets,  and  particularly  so,  where  such 
powers  are  situated  in  close  proximity  to  valuable 

natural  resources,  as  is  the  case  in  the  Kootenay  Dis- 
trict, British  Columbia,  where  nature  has  been  very 
lavish  in  producing  one  of  the  greatest  mineralized 
areas  in  Canada  with  its  gold,  silver,  copper,  /.inc. 
lead,  iron,  coal,  etc.  In  addition  to  the  minerals  there 
are  great  areas  of  timber  which  are  at  present  being 
developed  for  the  lumber  industry  and  in  the  near 
future  will  probably  be  extensively  developed  for  the 
production  of  pulp  and  paper.  Recent  advances  in  the 
refining  of  metals  are  largely  in  the  direction  of  elec- 
tric smelting  and  the  electro-chemical  refining  of  the 
metals,  so  that  the  refiners  of  the  metals  are  seeking 
out  larger  water-power  centres,  as  an  immense  amount 
of  electric  current,  which  must  be  available  at  low 
costs,  is  required  in  their  reduction.  Amongst  the  in- 
dustries that  require  large  amounts  of  cheap  hydro- 
electric power  are  electric  smelting,  the  electro-chemi- 
cal refining  of  copper,  lead  and  zinc,  the  manufacture 
of  mechanical  wood  pulp  and  paper  making,  the  pro- 
duction of  nitrates,  nitrites,   carbides,   aluminum,   etc. 

The  Possibilities  in  the  Vicinity  of  Nelson 

'I'he  Nelson  district  is  generally  known  to  have 
great  water  power  possibilities,  but  it  is  not  very  well 
known  how  extensive  these  are.  I  have  recently 
pretty  thoroughly  investigated  the  subject  and  will, 
therefore,  give  a  brief  outline,  'file  best  known  of 
these  are  on  the  Kootenay  River  below  Nelson  which 
have  been  partially  developed  since  18u7  and  distri- 
buted oxer  quite  an  extensive  area  of  country  for  the 
operation  of  smelters,  mines  and  for  general  power 
purposes   and   city   lighting. 

fhe  city  of  Nelson  is  very  favorably  situated  at 
the  outlet  end  of  Kootenay  Lake  which  has  a  surface 
area  of  170  square  miles,  from  Xelson  the  Kootenay 
River  Hows  west  and  joins  the  Columbia  River  at 
Brilliant,  24  miles  distant,  fhe  Kootenay  River  above 
Brilliant  has  a  drainage  area  of  about  1°,-HX1  square 
miles  and  above  Xelson  of  18,000  square  miles,  which 
is  largely  a  rugged  mountainous  country  with  big 
glacial  areas  on  the  higher  levels.  These  and  the 
effecl  of  Kootenay  Lake  provide  a  well  regulated  tlow 
in  the  river,  particularly  in  the  fall  months.  The 
daily  tlow  records  have  been  kept  since  October. 
190/,  and  prior  to  that  date  partial  records  are  avail- 
able since  1894.  'fhe  average  yearly  mean  Bow  from 
DO/  to  1918,  a  period  of  12  years,  is  2(>.240  cubic  feel 
per  second,  and  the  minimum  yearly  tlow  is  22.710 
c.f.s.      During    this    time    the    yearly    minimum    mean 


monthly  flow  was  7,160  c.f.s.  From  January  1,  1898, 
to  October,  1918,  a  period  of  250  months,  the  mean 
monthly  flow  has  only  been  below  6,500  c.f.s.  in  8 
months,  and  below  6,000  c.f.s.  in  3  months. 
220,000  H.  P.  Before  Regulation 
For  the  purpose  of  estimating  power  possibilities, 
I  am  assuming  the  flow  at  6,500  c.f.s.  from  Nelson 
to  the  Columbia  River  there  is  a  fall  of  375  feet  in  a 
distance  of  24  miles  and  practically  all  of  this  head  can 
be  utilized  for  power,  making  a  power  possibility  of 
220,000  horse-power  with  unregulated  flow.  Of  this 
head,  208  feet  or  120,000  horse-power  is  in  the  2-mile 
stretch   from   upper   Bonnington    Falls   to   the   pool   at 


The    Kootenay    district    in    British    Columbia    with    1.400.000    horse    power 
available   in   its  water   powers. 

South  Slocan  which  can  be  developed  in  three  sites 
at  upper,  middle  and  lower  Bonnington  Palls.  From 
Xelson  to  Bonnington  Falls  the  power  can  be  de- 
veloped  at  two  sites,  a  good  one  at  Granite  i 
and  a  possible  site  near  Beaslev.  From  the  p<x>l  at 
South  Slocan  to  Brilliant  the  power  can  be  utilized 
at  two  sites,  one  near  Thrums  and  the  other  at 
Brilliant. 

There  are  great  storage  possibilities  on  Kootenay 
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River  the  Kootenay  Lake  having  a  surface  area  of  170 
square  miles,  Howser  Lake  of  12.0  square  miles  and 
Trout  Lake  of  lV/2  square  miles.  Using  Kootenay 
Lake  only  for  storage  and  assuming  the  flow  ot  the 
river  regulated  to  12,000  c.f,s.,  the  average  amount 
of  storage  required  for  the  12-year  period,  1906  to 
1918  would  be  1,000,000  acre-feet,  and  to  get  this  stor- 
age the  level  of  the  lake  would  have  to  be  controlled 
below  the  9.3  foot  elevation,  maximum  high  water 
level  in  the  lake  being  28  feet  and  19  feet  being  a  fre- 
quent high  water  level.  With  a  regulated  flow  ot  14,- 
000  c.f.s.  the  Kootenay  River  has  a  power  possibility 
of  400,000  horse-power. 

Three  Developments  at  Present 
At  the  present  time  power  is  being  produced  on 
the  Kootenay  River  at  three  power  plants  as  follows. 

(1)  No.  1  plant  of  the  West  Kootenay  Power  & 
Light  Co.  at  middle  Bonnington  Falls  with  an  in- 
stalled capacity  of  4,000  horse-power.  This  plant  was 
the  pioneer  large  hydro-electric  power  development 
in  British  Columbia,  being  constructed  in  1897. 

(2)  No.  2  plant  of  the  same  company  at  upper 
Bonnington  Falls  with  an  installed  capacity  of  34,000 
horse-power  was  built  in  1906.  In  the  near  future 
this  plant  is  to  be  doubled  in  capacity. 

(3)  The  municipal  hydro-electric  plant  of  the 
city  of  Nelson  at  upper  Bonnington  Falls,  completed 
in  1906,  has  an  installed  capacity  of  3,000  horse-power, 
but  the  forebay  and  wheel  pits  are  installed  for  an 
ultimate  capacity  of  8,500  horse-power. 

There  is,  therefore,  now  developed  and  in  opera- 
tion at  Bonnington  Falls  a  total  of  41,000  horse- 
power, .with  the  prospect  of  that  being  increased  in 
the  near  future  to  75,000  horse-power. 

The  West  Kootenay  Power  &  Light  Co.  are  at 
present  transmitting  power  from  Bonnington  Falls 
to  the  west,  a  distance  of  160  miles  to  Princeton,  fur- 
nishing power  and  light  in  that  distance  to  numerous 
smelters,  mines  and  cities.  They  also  have  a  trans- 
mission line  south  to  Northport  in  the  state  of  Wash- 
ington. They  also  have  a  project  in  hand  to  construct 
a  transmission  line  to  the  Sullivan  Mines  in  East 
Kootenay,  a  distance  of  80  miles  east  from  Bonning- 
ton. When  this  extension  is  completed  it  will  make 
a  range  of  transmission  of  230  miles  east  and  west,' 
with  still  greater  extensions  in  sight.  These  long  dis- 
tance transmissions  are  required  because  there  are  no 
large  dependable  power  possibilities  in  the  areas  in 
question. 

The  Pend  D'Oreille  River 
In  addition  to  the  power  possibilities  of  the  Koo- 
tenay River,  there  is  located  within  a  radius  of  35 
miles  of  Nelson,  a  second  large  power  stream  in  the 
Pend  D'Oreille  River.  This  river  south  of  the  Inter- 
national boundary  line  is  known  as  Clark's  Fork  of 
the  Columbia  River,  and  in  its  upper  stretches  is 
known  as  the  Missoula  River.  The  Pend  D'Oreille 
River  joins  the  Columbia  River  at  Waneta,  B.C.,  a 
short  distance  north  of  the  International  boundary 
line.  It  is  the  second  largest  branch  of  the  Columbia 
River,  and  has  a  drainage  area  of  26,300  square  miles 
at  Waneta,  of  which  25,600  square  miles  is  above 
Metaline  Falls,  Washington,  gauging  station. 

Daily  flow  records  have  been  kept  at  Metaline 
Falls  from  October  1,  1912,  to  date,  and  at  Newport, 
Washington,  from  1903  to  date.  The  river  has  a  very 
well  regulated  flow  due  to  the  influence  of  three 
large  lakes  and  numerous  smaller  ones,  the  three  large 
lakes  being  Flathead  Lake  with  a  surface  area  of  190 


square  miles,  Pend  D'Oreille  Lake  of  120  square  miles 
area,  and  Priest  Lake,  35  square  miles  in  extent.  Ihe 
average  yearly  flow  for  the  period  of  15  years,  from 
June,  1903,  to  October,  1918,  was  26,250  cubic  feet  per 
second,  the  minimum  yearly  flow  being  16,500  c.f.s.  in 
1905;  the  minimum  yearly  flow  was  below  19,000  c.f.s. 
only  once  in  that  15  years.  From  June,  1903,  to  Oc- 
tober, 1918,  a  period  of  183  months,  there  were  only 
ten  months  in  which  the  mean  monthly  flow  was  less 
than  9,500  c.f.s.,  which  amount  I  am  assuming  in  cal- 
culating the  power  possibilities  of  the  river. 

The  power  possibilities  are  almost  entirely  on  the 
last  25  miles  of  the  river  from  Waneta  to  Metaline 
Falls,  a  distance  of  25  miles.  In  this  distance  there  is 
a  fall  of  635  feet,  of  which  16}  j  miles  is  in  British 
Columbia  with  a  fall  of  410  feet,  the  remaining  225  feet 
being  in  the  8>j  mile  stretch  from  the  international 
boundary  line  to  Metaline  Falls.  With  this  fall  and 
a  flow  of  9,500  c.f.s..  the  power  possibilities  of  the 
Pend  D'Oreille  River  amount  to  500,000  horse-power 
from  natural  flow. 

This  whole  25-mile  stretch  of  the  river  is  in  a  deep 
rocky  canyon-like  valley,  affording  exceptional  oppor- 
tunities for  extensive  power  development  in  many 
places.  The  average  fall  in  this  25  miles  amount 
25  feet  per  mile.  In  the  first  6.7  mile  stretch  from 
Waneta  there  is  a  fall  of  235  feet  or  an  average  of  35 
feet  per  mile.  At  Salmon  River  there- is  a  fall  of  50 
feet  in  1  mile,  while  between  mile  2  and  mile  3  south 
of  the  boundary  line  there  is  a  fall  of  60  feet  in  a  mile. 

Several  Possible  Power  Sites 

On  account  of  the  character  of  the  river,  power 
can  be  developed  on  every  mile  of  the  25  miles,  but 
the  locations  of  the  most  suitable  sites  will  be  as 
follows:  (1)  At  Waneta;  (2)  at  Nine  Mile  Creek; 
(3)  at  Fifteen  Mile  Creek;  (4)  at  Salmon  River; 
(5)  at  Zee  Canyon;  (6)  at  Metaline  Falls.  Of  these 
the  best  and  most  inexpensive  site  is  that  at  Salmon 
River  where  from  65,000  to  75,000  horse-power  can 
be  developed  under  natural  flow  conditions. 

On  account  of  the  storage  possibilities  in  Flat- 
head, Pend  D'Oreille  and  Priest  lakes,  it  will  be  quite 
possible  to  regulate  the  flow  of  the  river  to  18,000 
cubic  feet  per  second.  This  would  require  storage 
amounting  to  2,650,000  acre-feet;  of  this,  1,200,000 
acre-feet  can  be  obtained  in  Pend  D'Oreille  Lake  at 
a  cost  of  $1.01  per  acre-foot,  and  1,450,000  acre-feet 
can  be  stored  in  Flathead  Lake  at  a  cost  of  $1.39  per 
acre-foot.  With  the  flow  regulated  to  18,000  c.f.s., 
the  Pend  D'Oreille  River  from  Metaline  Falls  to 
Waneta  is  capable  of  providing  over  1,000,000  horse- 
power on  a  24-hour  load  basis. 

1,400,000  Horse-power  Available 

The  power  possibilities  within  a  radius  of  5  to  25 
miles  of  the  city  of  Nelson  on  the  Kootenay  River 
amount  to  220,000  horse-power  natural  flow,  which 
can  be  increased  to  400,000  horse-power  by  storage  and 
stream  regulation.  There  are  power  possibilities  on 
the  Pend  D'Oreille  River  within  a  radius  of  35  to  45 
miles  of  the  city  of  Nelson  of  500,000  horse-power 
with  natural  flow,  which  can  be  increased  to  1,000,000 
horse-power  by  storage  and  stream  regulation.  There 
is,  therefore,  within  a  radius  of  5  to  45  miles  of  Nelson, 
power  possibilities  of  720,000  horse-power  from  the 
natural  flow  of  the  rivers,  which  can  be  increased  by 
storage  and  stream  regulation  to  1.400,000  horse- 
power, making  the  Nelson  district  the  greatest  water 
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power  district  in  Canada  outside  of  the  Niagara  and 
the  St.  Lawrence  rivers. 

The  capitalists  and  manufacturers  seeking  oppor- 
tunities of  developing  new  industries  where  large 
amounts  of  cheap  hydro-electric  power  are  required, 
such  as  electric  smelting,  the  electro-metallurgical 
and  electro-chemical  processes,  and  pulp  and  paper 
making,  will  find  that  the  Nelson  district  has  unlimited 
power  possibilities  that  can  he  developed  at  low  cost. 

The  West  Koolenay  Power  &  Light  Company  are 
at  present  developing  power  and  distributing  it  over 
an   immense  area  of  country,  and  are   in   the   market 


to  supply  power  in  any  quantities  required.  The  gov- 
ernment of  the  province  of  British  Columbia  have 
also  wisely  withheld  the  water  powers  from  being  tied 
up  by  speculators,  so  that  the  almost  unlimited  water 
power  possibilities  of  this  district  are  available  for 
development  by  bonafide  parties  who  will  develop  and 
utilize  the  same.  They  will  always  get  every  encour- 
agement from  the  government,  who  own  and  control 
the  undeveloped  waters  of  the  province.  Water  rights 
can  be  secured  from  them  at  prices  varying  from  25 
cents  to  $1.00  per  horse-power  per  year  depending  on 
conditions  and  the  amount  developed. 


What  is  the  Justifiable  First 
Cost  of  Highways? 

This  Article  Explains  a  Method  of  Proportioning  the  Outlay  to  the 

Traffic  Value  of  the  Project— Determination  of  Anticipated 

Traffic  is  the  Fundamental  Idea  in  the  Scheme 


DETERMINATION  of  justifiable  outlay  for  a 
proposed  highway  improvement  from  antici- 
pated service  should  call  for  at  least  as  care- 
ful survey  and  estimate  as  the  engineer  now 
provides  for  the  engineering  features  preliminary  to 
the  construction  of  the  highway.  Millions  of  miles  of 
earth  roads  and  thousands  of  miles  of  lightly  surfaced 
and  poorly  designed  gravel  and  macadam  roads  im- 
pose upon  the  highway  engineers  of  the  nation  the 
task  of  so  parcelling  out  insufficient  highway  revenue 
that  it  will  be  applied  to  the  highways  in  proportion 
as  they  show  traffic  justification  for  improvement. 

To  incorporate  this  requirement  into  highway 
engineering  practice  is  to  make  the  traffic  unit  as 
widely  used  as  the  customary  units  of  physical  meas- 
urement. This  measurement  of  justifiable  outlay  by 
the  yardstick  of  traffic  does  not  disregard  the  pro- 
found beneficial  influence  of  the  highway  upon  social 
life  and  educational  development  in  rural  districts, 
but  inasmuch  as  they  go  hand  in  hand  with  traffic 
development,  the  latter  may,  in  general,  be  regarded 
as  an  index  of  both  the  direct  and  indirect  value  of 
the  improvement. 

Motor  Vehicle  Traffic  as  a  Gauge 

Motor  vehicle  traffic  predominates  to  such  an  ex- 
tent as  to  make  logical  the  adoption  of  a  system  of 
measuring  costs  and  justifiable  outlay  primarily  in 
units  derived  from  this  class  of  traffic.  Thus  while 
the  unit  commonly  used  for  horse  drawn  traffic  is 
the  ton-mile  and  applies  to  loads  rather  than  to 
vehicle  it  is  necessary  to  adopt  a  unit  which  will  take 
into  account  the  hundreds  of  thousands  of  passenger 
automobiles  now  registered  and  the  thousands  to 
runic  and  which  will  allow  credit  to  the  highway  for 
the  saving  in  their  operating  costs.  To  substitute 
"vehicle-mile"  would  not  fully  meet  this  need  as  the 
thousands  of  trucks  in  use  and  those  yet  to  come  must 
be  rated  as  deriving  greater  benefit  individually  than 
the  passenger  car. 

A  simple  plan  sufficiently  comprehensive  to  meet 
most  needs  is  to  retain  the  "ton-mile"  as  the  unit  of 
measurement  but  to  regard  each  passenger  car  and 


By    J.    E.    PENNYBACKER 
Secretary,  The  Asphalt  Association 

each  one  and  two-horse  vehicle  as  the  equivalent  of 
one  ton  while  the  motor  truck  and  the  heavy  team 
outfits  would  be  regarded  as  the  equivalent  of  the 
vehicle  weight  plus  the  load  in  tons.  This  plan  would 
permit  of  a  rapid  traffic  enumeration  without  complex- 
ity. Subdivision  of  the  investigation  to  determine 
whether  the  route  is  to  be  for  "heavy  truck  traffic"  or 
for  "light  traffic"  would  require  segregation  of  the 
heavy  and  light  truck  records  respectively,  but  this 
would  not  affect  the  main  purpose  of  the  investiga- 
tion, namely,  to  ascertain  justifiable  outlay. 

Counting  the  traffic  on  the  old  road  is  manifestly 
an  inadequate  method  of  ascertaining  total  ton-miles. 
After  the  highway  is  improved  it  will  divert  traffic 
from  the  highways,  will  stimulate  local  traffic  so  that 
more  miles  will  be  travelled  in  a  given  period,  in- 
crease deliveries  from  and  to  market  points,  develop 
resources  and  finally,  if  it  is  on  a  trunk  line  or  a 
route  to  scenic  and  recreational  regions,  it  will  draw 
increased  tourist  travel.  These  various  classes  of 
anticipated  travel  may  be  termed  "potential,"  and 
however  difficult  of  exact  estimate,  the  investigator 
should  give  weight  to  them  in  his  recommendation 
as  to  justifiable  outlay.  It  is  suggested  that  for  the 
potential  traffic  a  zone  be  plotted  to  include  the  ter-- 
ritory  which  might  logically  be  served  by  the  high- 
way after  improvement.  Within  this  zone  the  in- 
vestigator could  make  an  approximate  automobile 
census  and  so  acquaint  himself  with  the  business,  in- 
dustrial and  social  factors  and  possibilities  of  the 
zone  as  to  establish  a  basis  for  estimating  both  the 
saturation  point  in  motor  vehicle  ownership  and  the 
average  mileage  per  car.  In  short,  without  attempt- 
ing to  present  here  the  exact  detail  of  a  traffic  survey. 
I  do  mean  to  urge  the  necessity  and  practicability  of 
a  traffic  census  which  covers  both  existing  and  po- 
tential traffic. 

Operating  costs  of  motor  vehicles  arc  ascertain- 
able and  may  be  expressed  in  ton-mile  units.  Costs 
of  gasoline,  oil,  tires,  repairs  and  depreciation,  garage, 
chauffeur,  taxes,  etc.,  make  a  substantial  total.  How 
the  figures  look,  may  be  gleaned  from  statistics  of 
United  States  motor  car  operation.     Thus,  in  1920  the 
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gasoline  consumed  by  motor  cars  amounted  to  3.200.- 
000,000  gallons,  worth  nearly  a  billion  dollars  at 
prices  paid  by  car  owners.  Tires  are  estimated  by 
M.  O.  Eldridge.  Director  of  Roads  of  the  American 
Automobile  Association  at  one  billion  dollars  a  year. 
Lubricating  oils  to  the  extent  of  about  175.000.000 
gallons,  worth  as  many  dollars  were  required.  Re- 
pairs and  depreciation  on  9,250.000  cars  if  averaged  at 
only  $250.00  per  annum  would  yield  a  total  ©I  more 
than  two  billion  dollars.  License  tees  alone  in  1920 
aggregated  about  one  'hundred  million  dollars  and  this 
together  with   costs   for  garage,   chauffeur,   insurance 

Average    Economical,   |.irr  of  Highway 
Governing  Term  of  Bwd  Issue  ok  Investment 


Fig. 


Average    Economical   Lite    m   Years 
1. .    Chart    for    determining    average    economical    life    of    highway. 


and  miscellaneous  items  make  it  evident  that  on  a 
conservative  basis  of  estimating  we  can  place  the  an- 
nual motor  traffic  cost  at  near  five  billion  dollars  or 
the  ecpjivalent  of  ten  times  the  entire  highway  ex- 
penditures outside  of  cities.  The  average  per  car 
if  we  use  9,250,000  as  the  number  of  cars  and  $5,000,- 
000,000  as  the  annual  cost,  would  be  $540.00.  Jf  the 
average  mileage  is  5,000  the  cost  per  car-mile  is  10.8 
cents.  Applied  to  ton-miles  the  average  would  be 
somewhat  lower  as  the  trucks  loaded  would  average 
3  tons,  thus  making  it  probably  8.9  cents.  As  to 
whether  such  a  rate  per  mile  is  too  high  or  too  low  on 
a  given  highway  should  be  ascertained  by  the  in- 
vestigator.    When   he  has  determined   upon   the  rate. 
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Fig.   2.      Per  cent,    annuity   required  to  retire   an   investment   with   interest 
at   various   rat  s. 

however,  and  applied  it  to  the  potential  ton-miles. 
he  has  established  the  gross  traffic  cost  on  the  high- 
way for  potential  traffic  if  no  saving  were  effected. 

Test  of  Financial  Justification 
The  cost  of  operation  per  ton-mile  on  the  old  road 
should  be  ascertained  and  from  this  should  be   sub- 
tracted  the  estimated  cost  of  operation  per  ton-mile 


on  the  improved  highway  established  by  comparative 
data  of  operating  cost9  on  highways  similar  to  the  type 
or  types  under  consideration  for  the  improvement. 
As  the  traffic  cost  per  ton-mile  would  be  affected  by 
the  character  of  the  highway  improvement  to  be 
adopted,  it  is  assumed  that  the  engineer  will  base  his 
comparison  upon  a  type  or  types  of  improvement 
which  appear  to  him  practicable  if  they  can  be  financed 
out  of  the  traffic  saving.  In  other  words,  this  method 
leaves  to  the  engineer  the  same  discretion  as  he  now 
customarily  exercises  in  selection  of  design  but  sub- 
jects it  to  the  test  of  financial  justification.  This  sav- 
ing in  cost  of  traffic  operation  per  ton-mile  when  ap- 
plied to  the  total  existing  and  potential  increase  in 
ton-miles  gives  the  gross  annual  saving  in  traffic  oper- 
ation  attributable   to   the   improvement. 

The  net  annual  saving  in  traffic  operating  costs  is 
arrived  at  by  deducting  from  the  gross  annual  saving 
the  increase  in  the  annual  highway  budget  for  interest 
maintenance  and  depreciation  of  the  improvement 
In  order  to  obtain  the  annual  cost  chargeable  to  in- 
terest   and    depreciation    it    i>    necessary    to    estimate 
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Justifiable   First  Cost  of  Road  per  Mile 


Fig     3. 


Justifiable  first   cost   of  road  per  mile  with    a   saving  of  one  cent 
per   ton-mile. 

the  economical  life  of  the  improvement  contemplated 
and  take  that  amount  which  at  the  end  of  the  period 

will     have    discharged    all    interest    and    retired    the 
principal. 

Economical  Life  of  the  Improvement 
Considerations  which  determine  the  economical 
life  of  the  improvement,  or  the  period  beyond  which 
it  may  no  longer  be  maintained  as  such  without  pro- 
hibitive cost,  involve  not  only  a  study  of  the  durability 
of  pavements  of  the  various  types  but  also  the  durabil- 
ity of  the  foundation  and  of  such  improvements  as  ac- 
quirement of  right-of-way,  reduction  of  grades,  elim- 
ination of  curves  and  grade  crossings  and  installation 
of  permanent  structures,  etc.  Jf  these  latter  features 
form  a  considerable  portion  of  the  first  cost,  the  term 
in  which  traffic  saving  is  expected  to  pay  for  the  pro- 
ject should  be  correspondingly  lengthened.  If,  more- 
over, a  pavement  such  as  sheet  asphalt  or  asphaltic 
concrete  is  used  it  may  be  renewed  at  the  end  of  its 
economical  life  without  as  a  rule  incurring  any  addi- 
tional expense  for  foundation.  To  compare  one  type 
of  pavement  with  another  as  to  their  durability  the 
important  point  must  not  be  overlooked  that  renewal 
may  be  extensive  or  merely  the  renewal  of  the  sur- 
face. The  most  rational  plan  is  to  estimate,  first,  the 
durability  and  cost  of  structures,  etc..  as  (.'lass  1.  foun- 
dation as  Class  II.  and  surface  or  wearing  courses  as 
Class  III  and  obtain  a  weighted  average  of  durability 
for  the  entire  project  in  which  the  factors  would  con- 
sist of  the  life  and  the  per  cent,  of  cost  of  each  class 
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of  improvement.     Fig.  1  may  be  used  in  determining 

the  economical  life  of  the  improvement.  In  this  chart 
a  life  of  50  years  is  assumed  for  (lass  I,  35  years  for 
Class  II.  and  from  10  to  30  years  for  Class  III  im- 
provements. From  the  point  at  which  the  per  cent, 
of  total  cost  lines  for  surface,  base,  and  structures 
intersect  for  a  given  project,  an  imaginary  line  is  pro- 
jected paralleling  the  10  year  line  if  the  surface  i- 
estimated  at  10  years;  the  20  year  line  if  20  years,  or 
the  30  year  line  if  30  years.  Intermediate  ages  can 
In-  plotted  between  these  limits.  The  intersection  of 
the  projected  line  with  the  base  gives  the  average 
economical   life  of  the   road  or  investment. 

As  an  example  it  is  ascertained  that  C  lass  I  im- 
provements represent  25  per  cent..  Class  II  35  per 
cent.,  and  Class  III  40  per  cent,  of  the  total  cost  of 
improvement.  This  point  is  located  on  the  triaxial 
diagram  at  (a).  If  the  estimated  life  of  the  wearing 
course  is  20  years  a  line  a-h  should  be  drawn  parallel 
with  the  20  year  line  intersecting  the  base  line  at  (b) 
which  shows  an  average  economical  life  of  32}/;  years 
for  the  road  and  also  of  the  period  in  which  the  in- 
vestment should  be  paid  off. 

Allowance  for  Interest,  Depreciation  and  Maintenance 

As  the  cost  of  the  improvement  is  logically  ex- 
pressed in  the  form  of  annual  outlay  for  interest,  de- 
preciation and  maintenance,  bit;.  -  may  conveniently 
be  used  to  ascertain  the  annual  per  cent,  of  first  cost 
required  for  interest  and  depreciation  over  the  period 
covering  the  economical  life  of  the  improvement. 
The  curves  are  plotted  to  show  interest  rates  of  4,  5 
and  6  per  cent.;  ordinates  show  terms  of  years  and  the 
abscisses  show  per  cents,  of  total  cost  for  combined 
annual  interest  and   depreciation. 

Maintenance  costs  may  increase  or  decrease  b.v 
reason  of  the  improvement.  Whatever  the  difference 
between  the  old  and  the  new  costs  may  be,  it  should 
be  taken  into  account  by  adding  to  or  subtracting  from 
the  annuity  determined  by  use  of  Fig.  2  as  illustrated 
in  the  example  which  is  given  later. 

The  chart  in  Fig.  3  shows  the  justifiable  first  cost 
at  a  saving  of  1  cent  per  ton-mile  for  any  number  of 


ton-miles  per  day  up  to  1,000  for  improvements  esti- 
mated to  require  for  interest,  depreciation  and  main- 
tenance 5%,  7%,  10%,  15%,  20%,  and  25%  respectively 

of  first  cost. 

To  apply  the  chart  assume  as  an  example  an  800 
average  daily  ton-mile  traffic  with  a  prospective  Sav- 
ing of  one  cent  per  ton-mile  and  that  the  engineer 
desires  that  the  project  be  completely  paid  for  in  2>2]/2 
years.  Reference  to  Fig.  2  show:,  that  with  interest  at 
'?"'  the  annual  co  •  of  the  first  cost  for  interest 

and  retirement.  The  point  on  Pig.  3  for  this  latter  per 
cent,  with  a  daily  traffic  of  800  ton-miles  would  give 
$47,000  as  justifiable  first  cost.  An  adjustment  may 
then    be    made    for    maintenance    by    turning    to 

irds  of  tin-  old  highway  and  ascertaining  if  the 
annual  cost  of  maintenance  is*  greater  or  less  than 
that  indicated  by  the  estimated  annual  cost  of  main- 
tenance for  the  improved  highway.  If,  for  example. 
'he  annual  cost  of  maintaining  the  existing  road  is 
$800.00  per  mile  and  the  estimated  cost  for  the  new- 
road  $300.00  per  mile,  an  annual  saving  of  $500.00  per 
mile  is  indicated.  Xext  should  he  ascertained  what 
investment  is  justifiable  on  account  of  this  saving  for 
the  same  period  and  rate  of  interest  previously  decided 
upon.  In  other  words  $500.00  is  equal  to  6.2  per  cent. 
of  what  sum?  This  is  found  to  hi'  about  $S,000  which 
added  to  the  $47,000  previously  derived,  ^ives  a  total 
of  $55,000  a-  justifiable  first  cost. 

It  may  not  be  amiss  to  emphasize  here  the  far- 
reaching  importance  of  saving  in  maintenance  cost  as 
justification  for  improvement  in  the  highway.  It  is 
ioo  generally  the  practice  to  charge  to  the  improve- 
ment the  full  maintenance  cost  as  well  as  the  full  in- 
terest on  initial   cost    throughout   the  entire  period. 

The  practice  'of  proportioning  outlay  to  traffic- 
value  of  the  project  will  become  systematized  in  time. 
I 'reparation  and  design  and  selection  of  type  in  the 
light  of  obtainable  traffic  data  can  be  made  more  defi- 
nite and  practical  without  curtailing  the  exercis* 

engineering    construction    judgment.       Rather    it    will 

broaden  the  scope  of  the  engineer.  What  is  appar- 
ently needed  is  a  blending  of  traffic  and  construction 
surveys  to  form  a  co-ordinated  whole. 


Pay  on  Basis  of  Work  Done  is  Montreal 
Master  Plumbers'  Plan 


Till',  amount  of  work  which  a  plumber  does  in 
the  course  of  a  day's  work  tattler  than  the 
amount  which  he  is  paid  per  hour,  was  the 
standard  which  the  Montreal  Master  Plumbers' 
Association  adopted  at  a  special  meeting  on  March  24. 
The  association,  in  its  idea  of  paying  for  the  work 
done,  adopted  a  plan  which  it  is  expected  the  allied 
trades  will  shortly  adopt  also.  Some  "months  ago  a 
special  committee  was  appointed  by  the  Master 
Plumbers'  Association  to  study  comparatively  the 
amount  of  work  performed  by  rn<"  tnechanics,  plumb- 
ers and  steamfitters.  and  the  relation  of  the  work  done 
to  the  wages  paid.  The  rCpofl  of  this  committee  was 
unanimously  adopted. 

The  report  declares  that  the  members  of  the  com- 
mittee, after  Studying  closely,  and  in  main  cases  per- 
sonally the  amount  of  work  completed  by  each  of 
their  mechanics,  were  struck  by  the  great  disparity  in 
the  results  obtained.  In  the  course  of  their  in\ 
nations,  it  was  clearly  established  that     n  certain 


some  employees  turned  out  three  times  the  amount  of 
work  as  did  others,  who  were  working  under  practi- 
cally the  same  conditions,  and  the  committee  con- 
sidered it  a  handicap  not  only  to  the  building  trades 
in  general  and  the  plumbing  and  steamfitting  in  par- 
ticular, but  also  a  hardship  to  many  of  their  workmen 
that  the  wages  bore  at  present  no  relation  to  the  effi- 
ciency and  output  of  their  mechanics. 

Judged  by  Work  Done 

"Men  must  be  judged  by  the  work  they  perform 
and  be  paid  accordingly,"  adds  the  re;mrt.  "inasmuch 
as  all  men  are  not  equally  proficient  at  their  trades. 
and  to  have  a  uniform  rate  of  wages  applicable  to  all 
engaged  in  a  particular  trade  saps  ambition  and  initia- 
tive, makes  living  easy  for  the  slacker  and  the  shirker. 
encourages  discontent  and  dissatisfatcion  with  their 
conditions  anion-;  worker-  generally,  and  ultimately 
rhacei  a  burden  on  the  public  which  it  has  no  right  to 
bear." 
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Apprenticeship  Plan  Drawn  Up 
By  Joint  Conference  Board 

The  Formation  of  a  National  Apprenticeship  Council  Governing  Local 

Councils  is  Suggested  -Apprenticeship  Agreement  Enforces 

Employers  to  Provide  Time  for  Education 

Along  Technical  Lines 


The  Special  Committee  on  Apprenticeship,  ap- 
pointed by  the  National  Joint  Conference  Board,  has 
prepared  a  plan  for  the  encouragement  of  apprentices 
in  the  building  and  construction  industry  in  Canada. 
It  consists  of  a  uniform  agreement,  local  apprentice- 
ship councils,  and  a  national  apprenticeship  council. 

The  committee,  in  submitting  these  suggested 
forms,  made  the  following  observations  bearing  on 
the  general  situation  in  the  industry  in  regard  to  ap- 
prenticeship : — 

"The  problem  of  meeting  the  demand  for  skilled 
mechanics  in  the  building  industry  is  one  that  merits 
the  attention  of  those  particularly  engaged  in  same. 
in  an  effort  to  reach  some  conclusions  how  the  situ- 
ation can- best  be  met,  and  with  the  best  results  for 
all  concerned. 

"In  seeking  for  some  causes  for  the  failure  to  se- 
cure the  necessary  number  of  boys  to  engage  in  the 
industry  we  must  recognize  the  lack  of  inducements 
for  boys  to  enter  the  trades  with  any  degree  of  assur- 
ance that  they  will  receive  the  necessary  instruction 
to  aid  them  in  becoming  proficient  mechanics.  Among 
these  are : — 

"Neglect  of  the  avenues  of  education  on  technical 
lines. 

"The  intermittent  nature  of  the  employment  offer- 
ed many  boys,  without  any  regard  for  their  welfare. 

"The  desire  of  some  employers  to  use  boys  during 
rush  periods  only. 

"The  general  lack  of  interest  between  employer 
and  employee,  with  a  consequent  lack  of  knowledge, 
giving  no  real  opportunity  for  a  boy  to  acquire  the 
training  essential  to  make  a  good  mechanic. 

"We  are  suffering  to-day  because  we  have  not  held 
out  those  inducements  which  are  so  necessary  to  en- 
courage the  boys  to  enter  the  various  branches  of  the 
building  industry. 

"The  general  conditions  arising  out  of  the  war, 
due  to  the  serious  wastage  of  our  man-power,  has  not 
forced  the  matter  to  our  attention.  We  are  conscious 
that  this  matter  of  vital  importance  has  been  neg- 
lected, and  if  we  are  to  have  any  relief  and  bring 
about  a  condition  which  will  aim  to  fulfil  the  require- 
ments of  the  industry,  we  must  lay  down  new  prin- 
ciples on  a  solid  foundation. 

_  "In  attempting  to  solve  this  problem,  we  are  con- 
scious that  we  shall  meet  with  many  objections  and 
experience  many  difficulties.  Any  plan,  to  be  suc- 
cessful, will  need  the  hearty  co-operation  of  all  who 
realize  the  seriousness  of  the  problem  and  the  neces- 
sity of  providing  a  solution. 

"We  must  be  prepared  to  launch  a  scheme  which 
will  have  due  regard  to  the  climatic  conditions  which 
exist  in  our  country,  resulting  in  the  seasonal  nature 
of  our  industry.    Protection  must  be  afforded  to  boys 


entering  on  apprenticeship.  It  would  be  a  serious 
economic  loss  to  the  community  and  a  waste  of  our 
time  and  energy  to  overload  the  industry  with  appren- 
tices who  could  not  be  absorbed  by  the  future  de- 
mands of  their  trades.  Therefore,  any  proposition 
advocated  should  be  within  the  bounds  of,  safety  and 
assure  protection  to  the  interests  of  all  concerned. 

"There  are  various  schemes  already  in  operation 
in  a  number  of  trades,  producing  good  results  as  ap- 
plied to  given  localities,  and  their  unification  and  ex- 
tension may  materially  help  in  meeting  the  situation. 
We  must,  however,  endeavor  to  place  the  question 
outside  the  realm  of  partisanship,  and  remove  the 
feeling  that  the  claims  of  the  individual  organizations 
or  trades  are  dominating  factors.  The  problem  must 
be  solved  on  a  national  basis  and  one  that  will  meet 
the  demands  of  the  industry. 

"We  have,  therefore,  worked  out  a  National  Plan 
of  Apprenticeship,  under  the  supervision  and  control 
of  the  respective  organizations  composing  the  Na- 
tional Joint  Conference  Board  in  the  building  and 
construction  industry  in  Canada,  in  the  hope  of  meet- 
ing the  situation  by  the  revival  of  a  well-defined  and 
clearly   established   apprenticeship   system." 

As  will  be  seen  by  the  accompanying  documents, 
the  scheme  as  outlined  by  the  committee  consists  of 
a  national  apprenticeship  council,  with  local  appren- 
ticeship councils  in  various  localities.  A  standard  ap- 
prenticeship agreement  is  also  provided,  which  is  in- 
tended to  link  up  the  boy  and  his  father,  the  employer 
and  the  local  council. 

*       *       * 

National  Apprenticeship  Council 

1.  There  shall  be  established  a  representative 
body  within  the  organizations  of  the  building  indus- 
try charged  with  the  advisory  and  supervisory  func- 
tions, as  set  out  below.  This  body  shall  be  known  as 
the  National  Apprenticeship  Council  of  the  Building 
Industry. 

2.  The  National  Apprenticeship  Council  shall  con- 
sist of: 

(a)  One  employer  for  each  branch  of  the  build- 
ing trade. 

(b)  One  journeyman  for  each  branch  of  the  build- 
ing trade. 

(c)  Two  architects  and  two  industrial  engineers. 
They  shall  be  members  of  their  respective  organiz- 
ations and  parties  to  the  rules  governing  the  council. 

3.  The  Apprenticeship  Council  shajll  have  the 
power  to  make  such  regulations  for  the  conduct  of 
the  council  and  the  appointment  of  such  officers  as 
they  may  from  time  to  time  determine. 

4.  Local  councils  shall  be  formed,  under  the  auth- 
ority of  the  national  council,  with  power  to  carry  out 
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the  rules  and  objects  of  the  couocil,  as  hereinafter  set 

forth. 

5.  Local  councils  shall  he  constituted  on  the  same 
basis  as  the  national  council,  but  shall  have  power  to 
modify  their  number,  if  it  is  in  their  judgment  de- 
sirable. 

6.  The  national  council  shall  issue  the  forms  of 
indenture  for  each  trade,  to  be  used  exclusively  by 
all  employers  parties  to  this  scheme,  and  apprentices 
availing   themselves   of   its   operation. 

7.  The  boys  shall  be  apprenticed  to  the  employer 
and  the  employer  shall  undertake  to  give  every  appren- 

the  fullest  opportunity  of  efficiently  learning  the 
trade : 

(a)  In  the  workshop  and  on  the  job  ; 

(b)  By  attendance  at  a  technical  school  for  about 
one-sixth  of  his  time,  or  not  «iess  than  two  half-days 
each  week  during  the  employer's  time  and  without 
deduction  from  wages ; 

(c)  The  apprentices  shall  be  bound  to  attend  an 
evening  course  at  least  two  evenings  each  week  dur- 
ing school  terms. 

8.  The  council  shall  assume  responsibility  with 
the  employer  for  providing  appropriate  facilities  for 
the  apprentice  to  learn  all  branches  of  his  trade,  and 
to  this  end  shall  become  party  to  the  indenture.  The 
responsibility  is,  however,  subject  to  the  right  of  the 
council  to  dissolve  the  apprenticeship  in  case  of  seri- 
ous default  on  the  part  of  either  parties. 

9.  The  local  apprenticeship  council  shall  pre- 
scribe the  terms  and  conditions  of  apprenticeship  to 
the  various  trades  in  each  area,  subject  to  the  ap- 
proval of  the  national  council.  It  shall  determine  the 
period  of  apprenticeship,  the  rate  of  wages  to  be  paid, 
the  hours  of  labor,  the  working  conditions,  and  all 
other  matters  relating  to  the  training  of  apprentices. 

10.  The  local  council  shall  arrange,  where  pos- 
sible, with  the  local  educational  authorities  for  classes 
for  apprentices,  and  make  arrangements  for  the  hours 
and  periods  during  which  apprentices  shall  attend. 

11.  Local  councils  can  for  cause  cancel  inden- 
tures when  considered  desirable,  or  arrange  for  the 
permanent  transfer  of  an  apprentice  from  one  em- 
ployer to  another. 

12.  An  examination  board  of  not  less  than  three 
members  shall  be  appointed  by  the  council,  and  shall 
conduct  the  examination  for  apprentices  at  stated 
periods. 

13.  Tile  local  council  shall  determine  the  number 
of  apprentices  which  may  be  necessary  in  their  area 
to  maintain  the  efficiency,  due  regard  being  had  to  the 
possibility  for  the  future  expansion  or  contraction, 
and  it  shall  regulate  the  admission  of  apprentices  to' 
the  various  trades  in  accordance  with  these  conditions, 
and  subject  to  the  trade  agreements  existing  between 
the  employers  and  employees. 

14.  In  order  that  apprentices,,  working  under  the 
direction  and  supervision  of  the  council,  may  have 
the  best  opportunity  of  obtaining  a  wider  knowledge 
of  their  respective  trades,  it  shall  be  open  to  the  coun- 
cil by  agreement  with  the  employers  to  arrange  for 
short  periods  by  transfer  or  exchange  of  apprentices, 
where  it  appears  that  by  such  transfer  the  apprentice 
shall  acquire  special  knowledge  or  experience. 

15.  All    complaints   or   disputes    arising   between 
employers   and   apprentices,   which   cannot   be   settled 
between   the   parties,   in    regard   to   the   conditions    of 
work,  discipline,  wages,  or  other  matters,  shall  be  re- 
ferred to  the  local  council,  who  shall  have  power  to 


adjust  such  disputes,  which  shall  be  binding  on  all 
parties,  subject,  however,  to  appeal  to  the  national 
council. 

*       *       * 

Local  Apprenticeship  Councils 

Suggested  Rules  and  Regulations  Governing  Them 

The  following  code  has  been  drafted  with  the  ob- 
ject of  assisting  in  the  formation  and  establishment  of 
local  apprenticeship  councils  under  the  proposed  na- 
tional apprenticeship  scheme  of  the  building  and  con- 
struction  industry: — 

1.  This  council  shall  be  known  as  the 

Apprenticeship  Council,  working  under  the  rules  and 
regulations  of  the  National  Apprenticeship  Council  as 
established  by  the  National  Joint  Conference  Board 
of  the  Building  and  Construction  Industry  of  Canada. 

2.  It  shall  be  composed  of  one  employer  and  one 
journeyman  of  each  trade,  with  two  architects  and 
two  industrial  engineers,  but  should  it  be  found  con- 
venient or  desirable  that  this  number  should  be  modi- 
fied they  shall  have  the  power  to  limit  the  number  of 
such   representatives. 

3.  They  shall  elect  from  among  their  number  a 
chairman  and  a  secretary,  who  shall  conduct  the  af- 
fairs of  the  council  as  authorized.  They  shall  endorse 
the  indenture  of  all  apprentices  as  the  fourth  party, 
and  further  shall,  in  cases  of  special  merit,  by  en- 
dorsement of  the  indenture,  recognize  the  proficiency- 
attained. 

4.  Regular  meetings  of  the  council  shall  be  held 

mi    when    members   present   shall 

constitute  a  quorum. 

5.  The  general  expenses  of  the  council,  not  in- 
cluding payment  for  time  or  expenses  of  members  at- 
tending meetings  or  acting  on  behalf  of  the  council, 
shall  be  met  by  equal  contributions  from  the  bodies 
represented  by  the  employers  and  journeymen. 

6.  The  council  shall  adopt  and  use  the  form  of 
indenture  issued  by  the  National  Apprenticeship  Coun- 
cil, and  make  rules  and  regulations  for  assuring  the 
employer  and  apprentice  that  the  terms  of  indenture 
will  be  fully  carried  out  in  accordance  with  the  fol- 
lowing principles: — 

The  boys  shall  be  apprenticed  to  the  employer 
and  the  employer  shall  undertake  10  give  every  ap- 
prentice the  fullest  opportunity  of  efficiently  learning 
the  trade: 

(a)  In  the  workshop  and  on  the  job. 

(b)  By  attendance  at  technical  schools  for  about 
one-sixth  of  his  time,  or  not  less  than  two  half-days 
each  week  during  the  employers'  time,  and  without 
deduction  from  wages. 

The  apprentice  shall  be  bound  to  attend  an  even- 
ing course  at  least  two  evenings  of  each  week  during 
the  school  terms. 

Arrangements  shall  be  made,  where  possible, 
with  the  local  educational  authorities  for  classes  for 
apprentices  at  hours  and  periods  during  which  the 
apprentices  shall  attend. 

An  examination  board  of  not  less  than  three 
members  shall  be  established  and  shall  conduct  the 
examination  for  apprentices  at  stated  periods. 

The  council  can.  for  cause,  cancel  indentures 
when  considered  desirable,  or  arrange  for  the  per- 
manent transfer  of  an  apprentice  from  one  employer 
to  another. 

In    order    that    apprentices    working    under    the 
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direction  of  the  council  may  have  the  best  oppor- 
tunity of  obtaining  a  wider  knowledge  of  their  respec- 
tive trades,  it  shall  be  open  to  the  council,  by  agree- 
ment with  employers,  to  arrange  for  short  periods  of 
transfer  or  exchange  of  apprentices  where  it  appears 
that  by  such  transfer  the  apprentice  shall  acquire 
special  knowledge  or  experience. 

7  The  council  shall  assume  responsibility  witn 
the  employer  for  providing  appropriate  facilities  for 
the  apprentice  to  lbarn  all  branches  of  his  trade,  and 
to  this  end  shall  become  party  to  the  indenture.  1  he 
responsibility  is,  however,  subject  to  the  right  of  the 
council  to  dissolve  the  apprenticeship  in  case  of  seri- 
ous default  on  the  part  of  either  party. 

8.  The  council  shall  prescribe  the  terms  and  con- 
ditions of  the  apprenticeship  to  the  various  trades  in 
its  locality,  subject  to  the  approval  of  the  National 
Council.  It  shall  determine  the  periods  of  appren- 
ticeship, the  rate  of  wages  to  be  paid,  the  hours  of 
labor,  the  working  conditions  and  all  other  matters 
relating  to  the  training  of  apprentices.  It  shall  deter- 
mine the  number  of  apprentices  which  may  be  neces- 
sary, due  regard  being  had  to  the  possibilities  for  the 
future  expansion  or  contraction.  It  shall  regulate 
the  admission  to  the  various  trades  in  accordance  with 
these  conditions  and  subject  to  the  trade  agreements 
existing  between  the  employer  and  employees. 

9.  All  complaints  or  disputes  arising  between  em- 
ployers and  apprentices  which  cannot  be  settled  be- 
tween the  parties  in  regard  to  the  conditions  or  work, 
discipline,  wages,  or  other  matters,  shall  be  referred 
to  this  council  who  shall  have  power  to  adjust  such 
disputes,  which  shall  be  binding  on  all  parties,  subject, 
however,  to  appeal  to  the  National  Council. 


*       *       * 


Indenture  of  Apprenticeship 

THIS  INDENTURE  made  in  duplicate  this. 

day  of 192 

BETWEEN: 


and  District  of. 
his  minor  son .  . 


— and- 


of  the  City 

"First  Party" 
"Second  Party" 


having  their  principal   place  of  business  in   the   City 

of and    herein 

represented   by 

"Third  Party" 
— and — 
The    Local    Apprenticeship    Council    of    the    City 

of   ,  herein 

represented  by 


WITNESSETH : 


'Fourth  Party" 


That  the  first  party,  with  the  consent  of  the  second 
party,  doth  hereby  engage,  place  and  bind  the  .said 
second  party  to  the  said  third  party,  to  learn  the -art 

and  trade  of ,  for  a  period  of 

four  years,  to  be  computed  as  and  from  the 

day  of 19 

The  said  part}-  of  the  first  part,  with  the.  concur- 
rence of  the  second  party,  doth  hereby  covenant,  prom- 
ise and  agree  to  and  with  the  third  party,  that  during 
the  said  term  of  four  years*  the  said  second  party 
shall  well  and  faithfully  serve  the  said  third  party ; 


their  secrets  keep,  their  lawful  commands  and  those 
of  their  foremen  and  other  superior  officers  at  all 
times  readily  and  cheerfully  obey,  and  shall  give  and 
devote  to  the  said  third  party  his  whole  time  and 
labor ; 

That  he  will  not,  during  the  said  term,  join  or  be- 
come a  member  of  any  society  that  claims  or  attempts 
to  control  his  action  or  his  labor  in  any  way  (except 
that  after  two  years'  service  he  will  be  permitted  to 
affiliate  with  a  labor  organization),  or  any  other  firm, 
association  or  society  (except  the  militia)  which, 
might  at  any  time  during  the  said  term  call  for  his 
absence  from  his  regular  employment  in  the  servi. 
the  said  firm ;  .  . 

And  that  he  shall  do  no  damage  to  the  said  third 
party  or  suffer  any  to  be  done  by  others,  and  if  any 
intended  damages  come  to  the  knowledge  of  the  said 
second  party  he  will  in  that  case  give  the  third  party- 
reasonable  notice  thereof; 

And  that  he  will  not  waste  the  goods  of  the  third 
party  nor  lend  them  unlawfully  to  anyone. 

The  hours  of  the  said  second  party  shall  be 

hours  each  day  and  every  day  of  the  term  of  his  ap- 
prenticeship, excepting  Sundays  and  the  following 
legal  holidays:  New  Year's  Day.  Good  Friday,  Vic- 
toria Day,  Dominion  Day.  Labor  Day,  Thanksgiving 
Day  and  Christmas  Day. 

The  said  third  party  agrees  to  take  the  said  sec- 
ond party  as  an  apprentice  and  give  him  such  opport- 
unity for  learning  the  said  art  and  trade  as  may  be 
ascertained  bv  the  said  third  party,  their  foremen  or 
servants,  shall  be  suited  to  the  capacity  of  the  said 
second  party,  and  according  to  the  requirements  of  the 
said  third  party  in  their  business. 

That  in  the  event  of  the  said  third  party  at  any 
time  or  times  during  the  said  term  requiring  the 
occasional  services  of  the  said  second  party  in  any 
department   or   branch    of   their   business    other   than 

that  in  which  the  art  or  trade  of 

is  required,  it  shall  be  lawful  and  competent  for  the 
said  third  party,  their  foremen  or  other  superior 
officers,  to  assign  and  appoint  for  the  time  being,  the 
said  second  party  for  the  performance  of  such  work 
as  may  be  required  in  such  other  department  or  branch 
of  their  business,  all  subject  to  the  approval  of  the 
fourth  party. 

And  it  is  hereby  covenanted  that  he,  the  second 
party,  will  well  and  faithfully  perform  such  work. 

The  said  first  party  also  agrees  that  his  son,  the 
second  party,  may  also  be  required  to  work  for  any 
other  firm  engaged  in  a  similar  trade,  as  and  when 
directed  by  the  fourth  party,  it  being  understood  that 
all  the  time  occupied  by  the  second  party  under  this 
agreement  shall  count  as  part  of  the  apprenticeship 
term  herein. 

The  first  party  doth  hereby  covenant,  promise  and 
agree  to  and  with  the  said  third  party,  that  in  the 
event  of  the  said  second  party  being  dismissed  from 
the  service  of  the  said  third  party  at  any  time  during 
the  said  term,  for  want  of  good  and  faithful  attention 
to  his  duties,  or  for  divulging  the  secrets  of  the  said 
third  party,  or  for  his  not  readily  or  cheerfully  obey- 
ing the  lawful  commands  of  the  said  third  party,  or 
of  their  foremen  or  other  superior  officers,  or  for  any 
reason  or  justifiable  cause  whatsoever,  he  the  said  first 
party  will,  on  demand  made  thereafter  pay  to  the  said 
third  party,  as  liquidated  damages  suffered  by  the 
said  third  party  by  reason  of  such  dismissal,  one  of 
the  following  sums,  to  be  determined  by  the  length 
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of  lime  the  said  second  party  shall  have  been  em- 
ployed by  the  said  third  party,  that  is  to  say : 

If  he  shall  have  been  in  the  employ  of  the  said 
third  party  for  one  year,  or  less,  the  sum  of  twenty^ 
five  dollars;  if  over  one  year  and  less  than  two  years, 
the  sum  of  fifty-dollars;  if  over  two  years  and  less 
than  three  years,  the  sum  of  seventy-live  dollars;  if 
over  three  years  and  less  than  four  years,  the  sum  of 
one  hundred  dollars. 

And  if  the  said  second  party  shall  desert,  or  with- 
out permission  of  the  said  third  party  leave  the  serv- 
ices thereof  during  the  said  term,  he  the  first  party 
doth  hereby  further  covenant,  promise  and  agree  to 
and  with  the  said  third  party,  that  he,  the  said  first 
party  for  such  desertion  or  leaving  the  said  service, 
will  pay  to  the  said  third  party,  as  liquidated  dam 
ages  suffered  by  the  said  third  party,  one  of  the  follow- 
ing sums  to  be  determined  by  the  length  of  time  the 
said  second  party  shall  have  been  in  the  employ  of 
the  said  third  party;  that  is  to  say:  if- he  shall  desert 
or  leave  during  the  first  year  of  his  employment,  the 
sum  of  twenty-five  dollars;  if  during  the  second  year 
of  his  employment,  the  sum  of  fifty  dollars;  if  during 
the  third  year,  seventy-five  dollars;  if  during  the 
fourth  year,  one  hundred  dollars. 

And  the  said  third  party  hereby  covenants  and 
agrees  to  pay  to  the  said  second  party,  following 
faithful  service  during  the  term  mentioned,  the  follow- 
ing sums  to  be  paid  on  the  regular  pay-day.  that  is 
to  say : 

dollars  per  week,  ($  )  for  the  first 

four  months,  with  an  increase  at  the  rate  of  one 
dollar  ($1.00)  per  week  every  four  months;  commence 

the  second  year  at dollars   ($  )    per 

week ;  commence  the  third  year  at dol- 
lars ($            )  per  week;  commence  the  fourth  year 

at   dollars   ($  )  per  week  ;  with  an 

increase  at  the  rate  of  one  dollar  $(1.00)  per  week 
every  four  months  of  each  year  until  the  completion 
of  the  apprenticeship. 

But  it  shall'be  lawful  for  the  said  fourth  party  to 
withhold  twenty-five  dollars  ($25.00)  for  each  year's 
wages,  always  in  hand,  as  a  guarantee  to  the  coven- 
ants hereinbefore  maintained,  for  good  behaviour  and 
an  indemnity  against  loss  or  trouble,  and  the  first  and 
second  parties  consent  thereto  such  wages  so  retained 
to  be  paid  at  the  end  of  the  said  term  to  the  said 
second  party  on  the  full  and  faithful  performance  of 
his  apprenticeship  services;  but  if  the  said  second 
party  shall  be  dismissed  from  the  said  employment 
for  misconduct,  neglect  of  duty,  or  any  sufficient 
cause  whatever,  or  if  the  said  second  party  shall  leave 
or  desert  his  said  employment,  the  said  wages  of  each 
year  so  retained  shall  become  forfeited  to  the  said 
third  party,  and  any  wages  so  forfeited  to  the  said 
third  party  shall  be  deemed  a  payment  "pro  tanto"  on 
the  amount  which  the  said  first  party  shall  be  liable 
to  pay  to  the  said  third  party  on  account  of  such  dis- 
missal from  or  desertion  of  employment.  This  is 
without  prejudice  to  any  Other  recourse  of  the  third 
party. 

Any  misconduct  or  neglect  of  duty  on  the  part  of 
tlie  said  second  party,  or  any  cause  whatsoever  just- 
ifying his  dismissal,  shall  be  in  the  discretion  and 
determination  of  the  foreman  or  other  superior  officer 
of  the  said  third  party,  whose  determination  in  the 
matter  shall  be  subject  to  appeal  to  the  fourth  party. 
whose  decision   shall   be   final   and   conclusive. 

It  is  further  understood  and  agreed  that  nothing 
herein    contained    shall    bind    the    said    third    party    to 


keep  the  said  second  party  as  an  apprentice  should 
he  prove  insubordinate  or  inefficient  or  unsatisfactory 
in  any  respect  to  the  -aid  third  party,  and  the  said 
third  party  shall  have  full  power  to  discharge  the 
said  second  party  for  any  of  the  above  causes,  subject 
only  to  appeal  to  the  said  fourth  party,  the  said  dis- 
charge to  be  in  writing. 

And  it -is  further  agreed  and  understood  that  if 
during  the  said  term  of  this  agreement,  it  shall  appear 
to  the  said  third  party,  or  foreman  or  other  superior 
officers  of  the  said  third  party,  that  the  said  second 
party  is  unfit  physically  or  mentally  to  learn  or  ac- 
quire the  said  art  or  trade,  it  shall  be  lawful  for  the 
said  third  party,  after  receiving  the  approval  of  the 
said  fourth  party,  to  dismiss  the  said  second  party 
from  their  employment  ;  but  in  such  cases  the  said 
first  party  shall  not  be  called  upon  to  pay  any  dam- 
ages to  the  said  third  party  on  account  of  such  dis- 
missal, nor  shall  the  said  second  party  forfeit  any  part 
of  his  wages  theretofore  retained  by  the  said  third 
party. 

Any  time  lost  by  the  said  second  party  during  the 
years  of  his  apprenticeship,  at  whatever  time  or  from 
whatever  cause  arising,  except  time  allowed  for  tech- 
nical education  in  working  hours,  shall  be  made  good 
to  the  said  third  party  by  the  said  second  party,  and 
the  year  in  which  the  said  time  has  been  lost  shall  be 
extended  until  it  is  fully  made  up,  and  the  next  suc- 
ceeding year  of  the  said  apprenticeship  shall  not  be 
deemed  to  commence  until  the  said  lost  time  shall 
be  deemed  to  have  been  made  up  in  the  manner 
aforesaid,  and  any  time  lost  by  the  second  party 
during  the  final'  year  of  his  employment  with  the 
third  party  at  whatever  time  or  from  whatever  cause 
arising  shall  be  made  good  to  the  said  third  party  be- 
fore the  final  year's  service  shall  be  deemed  completed 
provided  that  the  said  second  party  shall  only  be 
obliged  to  make  up  one-half  of  any  time  lost  by  ac- 
tual sickness. 

It  is  further  understood  that  this  agreement  and 
the  terms  thereof  shall  be  carried  out  under  the  gen- 
eral supervision  of  the  Local  Apprenticeship  Conned 

of    and    that    the    third    party 

shall  allow  the  second  party  time  off  during  each  year, 
without  deduction  of  wages,  for  the  purpose  of  at- 
tending technical  classes :  and  the  said  second 
party  agrees  to  pursue  such  instruction  as  mav  be 
designated  by  the  said  fourth  party;  and  the 
second  party  shall  also  before  being  advanced  in  his 
trade,  submit  to  and  successfully  pass  the  examina- 
tions which  shall  be  prescribed'  by  the  Local  Ap- 
prenticeshp  Council. 

The  said  third  party  may  at  their  discretion  in- 
crease the  wages  of  the  said  second  party,  without 
otherwise  affecting   this  agreement. 

In  witness  whereof,  the  said  parties  have  hereto 
set  their  hands  and  seals,  etc. 


Encouraging  Building  in  Outremont 

With  a  view  to  encouraging  building,  the  city  of 
Outremont  Council  is  relaxing  some  of  the  stringenc- 
ies of  the  building  by-law.  In  collection  with  this 
matter,  Mr.  Duchastel,  the  city  manager,  intimates 
that  he  had  knowledge  of  proposals  to  erect  apartment 
buildings  in  the  city  to  the  value  of  $695,000,  an.: 
or  seven  cottages  in  addition  thereto.  He  emphas- 
izes the  wisdom  of  meeting  the  contractors  in  every 
possible  way.  while  maintaining  the  standard  of  con- 
struction in  the  city. 
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The  Sales  Tax  as  it  Applies  to  the 
Construction  Industry 

Department  of  Inland  Revenue  Makes  Definite  Rulings  Governing 
the  Collection  of  the  Tax— Contractors  and  Sub-Con- 
tractors Considered  as  Retailers 


IN  reply  to  a  number  of  questions  which  have  been 
raised  with  the  Department  of  Inland  Revenue,  in 
reference  to  the  application  of  the   sales   tax   to 

the  building  and  construction   industry,   the   fol- 
lowing ruling  has  been  made: 

"The  Department  regards  building  and  other  simi- 
lar contractors  and  sub-contractors  as  being  retailers, 
and  does  not  contemplate  receding  from  this  position. 
"Any  materials  manufactured  in  whole  or  in  part 
by  contractors  and  sub-contractors  and  used  by  them 
in  the  course  of  the  construction  of  any  building  will 
be  subject  to  sales  tax  at  the  rate  of  2  per  cent,  on  the 
sale  and  delivery  of  such  material.  To  overcome  the 
difficulty  of  collection  from  the  owner  of  the  building, 
contractors  or  sub-contractors  may  segregate  the 
manufacturing  section  of  their  business  from  the 
contracting  section,  and  will  then  pay  sales  tax  at  the 
rate  of  2  per  cent,  on  the  sale  of  the  manufactured 
material  from  the  manufacturing  section  to  the  con- 
tracting section ;  '  provided,  however,  that  the  tax 
must  be  computed  on  a  valuation  equivalent  to  the 
price  at  which  the  manufactured  material  would  be 
sold  to  other  contractors.     (Par.  3). 

"A  sub-contractor  who  does  not  instal  the  material 
manufactured  by  him  in  the  building,  but  who  sells  his 
product  to  the  building  contractor,  with  whom  he  has 
a  contract  for  the  furnishing  of  such  material,  will 
collect  from  the  general  contractor  sales  tax  at  the 
rate  of  2  per  cent,  on  the  actual  selling  price  of  the 
material  to  the  general  contractor. 

"As  respects  structural  steel  companies,  it  would 
appear  that  their  operations  may  be  divided  into  three 
methods  of  contracting,  viz. : 

"1.  Supplying  steel,  fabricated  in  their  own  prem- 
ises, delivered  to  the  building  site,  and  there  erected 
into  the  building. 

"2.  Partially  fabricating  steel  on  their  own  prem- 
ises, assembling  the  same  at  the  building  site  during 
the  course  of  erection  into  the  building. 

"3.  Supplying  steel,  fabricated  in  their  own  prem- 
ises, and  sold  and  delivered  to  the  genera}  contractor, 
to  be,  by  him,  erected  into  the  building. 

"The  sales  tax,  in  the  above  instances,  will  be  pay- 
able as  follows: 

"In  the  first  and  second  instances,  the  manufactur- 
ing department  of  the  steel  company  to  be  segre- 
gated from  the  contracting  or  erecting  department,  and 
sales  tax  to  be  computed  on  a  basis,  as  outlined  in  the 
third  paragraph  of  this  communication. 

"In  the  third  instance,  the  sales  tax  on  the  fabri- 
cated steel,  sold  by  a  sub-contractor  to  the  general 
contractor,  must  be  collected  on  the  actual  value  of 
the  sale.    , 

"As  respects  the  specific  case  of  a  sprinkler  com- 
pany buying  pipe  in  large  quantities,  threading  and 
making  connections,  before  or  after  shipping  it  to  the 


building,  I  may  state  that  such  companies  may  be 
dealt  with  on  the  same  basis  as  contractors  or  sub- 
contractors, and  if  they  manufacture  any  part  of  the 
sprinkler  system,  the  manufacturing  section  should 
be  segregated  from  the  installation  or  contracting 
section.  Such  contracting  sprinkler  companies  are 
regarded  as  retailers  in  regard  to  pipe  purchased  by 
them  to  be  used  in  the  installation  uf  their  systems. 

"Sub-contractors  or  general  contractors  do,  not 
lose  their  identity  as  retailers  by  reason  of  the  process 
of  bending  or  wiring  performed  by  them  on  reinforc- 
ing steel  used  in  concrete  construction.  The  con- 
tractors are  regarded  as  retailers  when  purchasing 
such  materials. 

"On  the  question  of  absorption  of  the  tax  into  the 
contract  price  I  may  say  that  the  law  permits  a  con- 
tractor to  pass  the  sales  tax  which  he  pays  on  his  pur- 
chases on  to  the  customer  as  part  of  the  said  price." 


Montreal     Painters'    Demands    Con- 
sidered Impossible  by  Contractors 

THE  Brotherhood  of  Painters,  Decorators,  Paper 
Hangers,  Glaz;ers  and  Glass  Workers  of 
America.  District  Council  of  .Montreal,  have 
issued  a  circular  outlining  the  wages'  and  con- 
ditions under  which  they  propose  to  work.  A  criticism 
of  their  demands  has  been  made  bv  Mr.  I).  K.  Trotter, 
secretary  of  the  Montreal  Builders'  Exchange.  Mr. 
Trotter,  in  his  comment,  said  that  he  had  had  occasion 
to  study  many  agreements  and  proposed  agreements 
submitted  by  International  and  other  unions,  and 
from  mechanics  and  superintendents  on  their  own 
behalf,  but  that  submitted  by  the  brotherhood  council 
called  for  more  than  passing  notice. 

One  article  called  for  a  forty-four  hour  week.  An 
eight-hour  day  is  the  exception  in  the  building  trades. 
pointed  out  Mr.  Trotter,  as  well  as  in  other  trades, 
and  men  in  various  trades  are  making  arrangements 
to  work  nine  and  ten  hours  a  day,  and  are  also  giving 
guarantees  of  greater  efficiency  and  more  production 
than  has  been  the  case  in  the  past  five  of  six  years. 
In  the  contract  submitted  by  the  brotherhood  there 
is  no  such  assurance  as  to  efficiency  or  production. 
Should  the  brotherhood  have  its  way.  added  Mr. 
Trotter,  it  will  mean  that  many  house's  will  go  un- 
painted  this  year.  Another  of  the  articles  stipulates 
that  all  men  shall  be  ready  to  start  work  on  time  in 
the  morning.  This,  said  Mr.  Trotter,  was  comforting 
to  the  employers  who  had  to  pay  for  the  eight  hours' 
work,  for  they  would  know  that  the  men  were  on  the 
job,  even  if  they. did  little  or  no  work. 

Mr.  Trotter  also  called  attention  to  the  demand 
for  85  cents  an  hour  and  to  the  "closed  shop"  in- 
sisted on.     This  uniform  wage  took  no  account  of  the 
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fact  that  there  are  many  more  classes  of  mechanics  in 
ihe  brotherhood  than  existed  in  other  trades  in  which 
there  is  classification.  A  man  who  put  the  first  coat 
of  paint  on  rough  woodwork  was  expected  to  he  paid 
the  same  as  an  inside  decorator,  who  was  also  an 
artist. 

Opposition  to  Spraying  Machines 
A  clause  in  the  proposed  painting  contract  provides 
that  no  men  shall  be  allowed  to  use  spraying  machines. 
These   machines   are   used   to   do    the   rough    forms   of 
painting  on  hit;  surfaces.      Opposition  to  their  u 


on  the  same  lines  as  the  opposition  m  kngland  to  the 
use  of  machinery  in  the  cotton  trade-.  It  was  archaic. 
"The  whole  point  is  that  the  painters  belonging  to 
District  Council  No.  45  have  not  only  not  thought  of 
the  employer-,,  hut  have  also  ignored  the  crying  need 
lor  more  housing  in  Montreal;"  concluded  Mr.  Trotter. 
There  seemed  to  he  an  opinion,  he  declared,  that  no 
consideration  had  been  given  to  demand-  for  housing, 
hut  with  such  an  attitude  persisted  in  by  this  amd 
other  organizations;  it  could  not  he  expected  that  the 
situation  would  improve. 


Prominent  Speakers  at  Good 
Roads  Convention 


HIS  Honor*  the  Lieutenant-Governor  of  Nova 
Scotia,  the  Hon.  McCallum  Grant,  has  an- 
nounced that  he  will  formally  open  the  eighth 
annual  convention  and  exhibition  of  the  Can- 
adian Good  Roads  Association,  which  will  he  held  at 
the  Technical  College,  Halifax,  on  May  10,  11  and  12 
next,  thus  following  in  the  footsteps  of  his  colleagues 
in  all  the  provinces  which  have  welcomed  this  great 
gathering  of  road  builders  and  other  public  officials 
since  the  formation  of  the  association,  and  giving  the 
official  stamp  of  approval  to  the  educative  campaign 
which  is  the  sole  object  of  its  existence. 

Although  the  convention  is  still  some  weeks  off, 
the  tentative  program  which  lias  been  prepared,  and 
the  many  public  men  who  have  already  signified  their 
intention  of  being  present,  practically  ensures  that 
the  delegates  from  all  over  the  Dominion,  as  well  as 
the  visitors  from  across  the  border,  will  find  this  gath- 
ering as  instructive  and  interesting  as  any  that  have 
been  held.  The  fact  that  it  is  being  held  this  year  in 
the  Maritime  Provinces,  in  the  land  of  E.vangeline,  one 
of  the  most  scenic  parts  of  Canada,  is  perhaps  one 
of  the  reasons  why  so  many  prominent  people  have 
already  signified  their  intention  of  being  present  — 
they  will  combine  business  with  pleasure  under  the 
most  ideal  conditions,  for  the  local  committees  have 
felt  that  the  reputation  of  their  province  is  at  stake, 
and  are  showing  an  enthusiasm  for  the  convention 
that  assures  success. 

Prominent  Speakers 
Supporting  the  Lieutenant-Governor  at  the  open- 
ing session  are  expected  to  be  the  Hon.  (I.  11.  Murray, 
premier  of  Nova  Scotia;  the  Hon.  W.  Pugslcy,  P.C., 
lieutenant-governor  of  New  Brunswick;  Hon.  W.  E. 
Foster,  premier  of  New  Brunswick  ;  Hon.  L.  A.  Tasch- 
ereau,  the  new  premier  of  Quebec ;  Hon.  T.  C.  Norris, 
premier  of  Manitoba;  Premier  E.  C.  Drury,  of  On- 
tario; Premier  J.  H.  Bell,  of  Prince  Edward  Island; 
Premier  C  Stewart,  of  Alberta;  Premier  \Y.  M.  Mar- 
tin, of  Saskatchewan;  Premier  John  Oliver,  of  Brit- 
ish Columbia;  Premier  R.  A.  Squires;  of  Newfound- 
land; and  the  ministers  of  public  works  and  highways 
from  practically  all  the  provinces,  as  well  as  most  of 
the  members  ol  the  Nova  Scotia  government,  it  being 
gnized  that  this  convention  of  road  builders  plays 
an  important  part  in  the  shaping  of  the  good  roads 
policy  of  the  whole  Dominion.  President  R.  H.  Mur- 
ray, of  the  Nova  Scotia  Good  Roads  Association; 
President  F.  A.  Gillis,  of  the  Nova  Scotia  M 
League;    President  T.  J.    Mahonev,   of   the   Ontario 


Good  Roads  Association;  President  S.  R.  Hendei 
of  the  Manitoba  Good  Roads  Association;  Mayor 
Parker,  of  Halifax;  Mayor  J.  \Y.  Vidito,  Dartmouth, 
N.S. ;  Mayor  E.  A.  Sehofieia,  of  St.  John,  N.B.,  and 
President  Michael  J.  Flaherty ',  of  tin-  American  Road 
Builders'  Association,  Chicago,  will  be  among  the 
speakers  on  the  opening  day  of  the  convention  in  addi- 
tion to  many  of  the  cabinet  ministers  above  named. 

Dr.  E.  M.  Desaulniers.  M.L.A.,  the  president,  will 
occupy  the  chair  at  the  opening  session,  and  there- 
after the  direction  of  the  meetings  will  be  placed  in 
the  hands  of  other  prominent  good  roads  enthusiasts. 

The  reception  committee  is  headed  by  K.  II.  Mur- 
ray, and  he  has  as  colleagues,  the  Hon.  H.  H.  Wick- 
wire,  the  rjon.  Sam  J.  I.atta,  of  Regina  :  Messrs.  H. 
H.  Shaw,  of  Charlottetown,  P.K.I. ;  B.  Michaud,  de- 
puty minister  of  highways,  Quebec  ;  G  Fred.  Pea; 
T.  P.  Regan.  S.  A.  Churchill,  J.  M.  Robertson.  A.  S. 
MacMillan,  of  Halifax.  The  entertaining  committee 
comprises  A.  G.  Watson,  chairman;  Russell  T.  Kel- 
ley,  F.  A.  Gillis,  I.  A.  Duchastel.  M.  B.  Archibald,  F. 
J.  Mahar,  C.  P.  Wood,  R.  U.  Parker  and  E.  A.  Saun- 
ders, whose  united  object  is  to  see  that  agreeable  sur- 
prises await  the  delegates  after  every  session  of  the 
convention.  The  formation  of  a  special  Ladies'  Re- 
ception Committee  is  a  new  departure  brought  about 
by  the  desire  of  the  ladies  of  Halifax  to  entertain  the 
many  ladies  who  will  accompany  the  delegates.  Head- 
ed by  Mrs.  G.  Fred.  Pearson,  the  committee  com'pi 
Mrs.  W.  H.  Dennis.  Mrs.  F.  A.  (iilli-.  Mrs.  R.  W. 
Hendry,  Mrs.  R.  II.  Murrav,  Mrs.  V.  H.  Sextan.  Mrs. 
A.  G.  Watson,  Mrs.  J.  H.'  Winfield  and  Mrs.  C.  P. 
Wood,  and  they  are  arranging  a  complete  programme. 

Interprovincial  Conferences 

The  convention  is  being  held  under  the  auspices 
and  with  the  co-operation  of  the  Nova  Scotia  Good 
Roads  Association,  the  New  Brunswick  Good  Roads 
Association  and  the  Prince  Edward  Island  I  I 
Roads  Association,  and  apart  from  the  regular  sessions 
there  will  be  an  inter-provincial  conference  of  high- 
way officials  in  the  afternoons,  at  which  will  be  dis- 
cussed uniform  traffic  regulations,  inter-provincial 
highway  connections,  federal  aid.  methods  of  financ- 
ing good  roads,  and  matters  affecting  automobile 
taxation  and  traffic,  as  well  as  the  meth  . at- 

taining various  types  of  roads  to  suit  the  traffic  using 
them.  There  will  be  other  conferences  and  meetings 
held  during  the  convention,  of  which  announcement 
will  be  made  later. 
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A  New  Lien  Act  for  Ontario 


Bill  Before  the  Legislature  Aims  to  Replace  Existing  Regulations  with 

Entirely  New  Act-Contractors  Criticize  Many  Features  and 

Complain  of  Alleged  Attempt  to  Force  Its  Passage 


c 


ONTRACTORS  throughout  Ontario  have  long 
been  urging  reforms  in  the  Mechanics'  .Lien 
\ct  as  it  exists  on  the  statute  books  of  the 
province.  At  everv  meeting  of  the  various 
contractors'  organizations,  the  matter  has  been  dis- 
cussed and  it  has  been  hoped  that  a  revised  act  would 
be  forthcoming.  The  government,  too,  has  on  sev- 
eral occasions  promised  to  take  up  the  matter  with  all 
the  interests  concerned,  with  the  idea  of  bringing  in 
new  legislation  covering  the  operation  of  hens. 

At  the  present  session  of  the  Ontario  Legislature, 
a  bill  has  been  introduced,  which,  if  carried,  will  en- 
tirely- rescind  the  existing  Lien  Act  and  substitute  a 
new'one  for  it.  The  proposed  legislation  is  practically 
a  copy  of  the  New  York  State  Act.  but  there  seems  to 
be  a  current  of  criticism  directed  against  it,  it  being 
understood  that  the  general  contractors  are  not  as 
well  satisfied  with  it  as  they  were  with  the  present 
Ontario  Act.  They  complain  bitterly  of  having  to 
obtain  affidavits  from  supply  firms,  sub-contractors 
and  wage  earners,  which  means  considerable  trouble. 
One  big  change  is  that  while  the  present  act  gives 
the  original  contractor  7  days  from  the  time  he  re- 
ceives his  final  certificate  to  register  a  lien,  the  pro- 
posed bill  allows  60  days  from  the  date  of  completion 
within  which  to  register  a  lien. 

The  Provincial  Builders'  &  Supply  Association, 
who  have  always  been  active  in  lien  law  matters,  are 
objecting  very  strenuously  to  the  attempt  made  by 
some  parties  unknown  to  them  to  push  this  bill 
through  the  House  without  first  consulting  all  the 
interests  concerned.  They  had  been  promised  by  the 
Attorney-General  that  an  opportunity  of  giving  evi- 
dence before  a  commission  would  be  provided  and  as 
this  has  not  yet  been  done,  the  association  is  much 
indignant. 

In  order  to  indicate  to  our  readers  the  exact  nature 
of  the  proposed  Lien  Act,  we  are  reprinting  the  bill  in 
full  herewith,  so  that  the  contractors  may  digest  its 
clauses  and  bring  pressure  to  bear  on  the  legislature  if 
it  deems  the  bill  inadequate  or  unacceptable. 

AN  ACT  RESPECTING  LIENS  OF  MECHANICS  AND 
WAGE-EARNERS,   SUPPLY    MEN    AND   OTHERS 

His  Majesty,  by  and  with  the  advice  and  consent  of  the 
Legislative  Assembly  of  the  Province  of  Ontario,  enacts  as 
follows: — 

1.  This  Act  may  be  cited  as  The   Building  Lien  Act. 
(la)     Sections    one,    two,    three,    four,    five,    six,    seven. 

sub-sections  one  and  two  of  section  eight,  eleven,  twelve, 
thirteen,  fourteen,  fifteen,  seventeen,  eighteen,  nineteen, 
twenty-one,  twenty-two,  twenty-three,  twenty-four,  twenty- 
five,  sub-section  four  of  section  twenty-nine,  thirty  and  any 
amendments  thereto,  if  any,  of  chapter  140  of  the  Revised 
Statutes   of   Ontario,    1914,   are   hereby   repealed. 

2.  In  this  Act, 

(a)  "Contractor"  shall  mean  a  person  contracting  with 
or  employed  directly  by  the  owner  or  his  agent 


for   the   doing   of   work   or    service  or   placing  or 
furnishing    materials    for    any    of    the     purposes 
mentioned  in   this  Act; 
(b)    "Material"     or     "Materials"      shall      include     every 

kind  of  moveable  property; 
id  "Owner"  shall  extend  to  any  person,  body  cor- 
porate or  politic,  including  a  municipal  corpor- 
ation and  a  railway  company  and  any  depart- 
ment of  His  Majesty's  Government,  whether  for 
the  Dominion  of  Canada  or  for  any' of  the  pro- 
vinces thereof,  having  any  estate  or  interest  in 
the  land  upon  or  in  respect  of  which  the  work 
or  service  is  done,  or  materials  are  placed  or 
furnished,  and  all  persons  claiming  under  him  or 
them  whose  rights  are  acquired  after  the  work 
or  service  in  respect  of  which  the  lien  is  claimed 
is  commenced  or  the  materials  furnished  have 
been  commenced  to  be  furnished; 
(d)   "Registrar"     shall     include     Master    of    Titles    and 

Local     Master    of    Title-; 
ie)   "Registry   Office"   shall   include   Land   Titles  Office; 
(f)   "Sub-contractor"    shall    mean    a    person    not    con- 
tracting with  or  employed  directly  by  the  owner 
or  his  agent  lor  the  purposes  aforesaid,  but  con- 
tracting  with    or   employed    by    a    contractor,    or 
under   him   by   another   sub-contractor; 
(g)   "Wages"    shall    mean    money    earned   by    a   mechanic 
or   laborer   for   work   done,   whether   by    the   day 
or  other  time  or  as  piece  work. 
.i.     Nothing  in   this   Act   shall   extend   to  any  public  street 
or  highway,  or  to  any  work  or  improvement  done  or  caused 
to  be  done  by  a  municipal  corporation  thereon. 

4.  (  1  )  Every  agreement,  verbal  or  written,  expressed  or 
implied,  on  the  part  of  any  workman,  servant,  laborer,  me- 
chanic or  other  person  employed  in  any  kind  of  manual 
labor  intended  to  be  dealt  with  in  this  Act.  that  this  Act 
shall  'not  apply,  or  that  the  remedies  provided  by  it  shall 
not  be  available  for  the  benefit  of  such  person,  shall  be  null 
and   void. 

(2)  This  section  shall  not  apply  to  a  manager,  officer  or 
foreman,  or  to  any  other  person  whose  wages  are  more  than 
$10  a  day. 

5.  No  agreement  shall  deprive  any  person  otherwise  en- 
titled to  a  lien  under  this  Act  who  is  not  a  party  to  the 
agreement,  of  the  benefit  of  the  lien,  but  it  shall  attach, 
notwithstanding    such    agreement. 

6.  Unless  he  signs  an  express  agreement  to  the  contrary 
and  in  that  case  subject  to  the  provisions  of  section  4,  any 
person  who  performs  any  work  or  service  upon  or  in  respect 
of,  or  places  or  furnishes  any  materials  to  be  used  in  the 
making,  constructing,  erecting,  fitting,  altering,  improving 
or  repairing  of  any  erection,  building,  railway,  land,  wharf. 
pier,  bulkhead,  bridge,  trcstlcwork,  vault,  mine,  well,  exca- 
vation, fence,  sidewalk,  pavement,  fountain,  fishpond,  drain 
sewer,  aqueduct,  roadbed,  way.  fruit  or  ornamental  trees, 
or  the  appurtenances  to  any  of  them,  for  any  owner,  con- 
tractor or  sub-contractor,  shall  by  virtue  thereof  have  a  lien 
for  the  price  of  such  work,  service  or  materials  upon  the 
erection,    building,      railway,      land,      wharf,      pier,    bulkhead, 
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bridge,  trestle  work,  vault,  mine,  well,  excavation,  fence 
sidewalk,  fountain,  fishpond,  drain,  sewer,  aqueduct,  road- 
bed, way,  fruit  or  ornamental  trees,  and  appurtenances,  and 
the  land  occupied  thereby  or  enjoyed  therewith,  or  upon  or 
in  respect  of  which  such  work  or  service  is  performed,  Of 
Upon    or   adjacent   to  which   such   materials  are   placed   or   fur 

nished  to  be  used,  limited,  however,  in  amount  to  the  sum 

justly  due  tn  the  person  entitled  to  the  lien  anil  to  the  sum 
justly    owing,    except    as    herein    provided,    by    the    owner. 

7.  Where  work  or  ser\  ice  is  done  or  materials  are  fur- 
nished upon  or  in  respect  ot  the  laud  of  a  married  woman 
with  the  privity  and  consent   of   her  husband   he   shall   be   con 

elusive!?  presumed  to  be-  acting  as  well  for  himself  so  as  to 

bind   his  own   interest,  and   also  as  her  agent   for  the  purposes 
of  this  Act.  unless   before  doing  such   work   or   service  or   fur 
nishing    such    materials    the    person    doing    or    furnishing    the 
same   shall    have    had    actual    notice   to   the   contrary. 

s.  (II  'Flu  original  contractor  shall,  whenever  any  pay 
ment  of  money  shall  become  due  from  the  owner,  part  own- 
er,  or  lessee  or  whenever  he  desires  to  draw  any  money  from 
the  owner,  part  owner  or  lessee  under  such  contract,  or 
upon  the  written  demand  of  any  mortgagee,  make  out  and 
give  to  the  owner,  part  owner,  lessee  or  mortgagee,  or  his 
agent,  a  statement  under  oath.  Form  1,  showing  the  name 
of  every  mechanic  or  laborer  in  his  emp'oy  who  has  not 
been  paid  in  full  and  also  showing  the  name  of  every  sub- 
contractor in  his  employ,  and  of  every  person  furnishing 
machinery  or  material,  and  giving  the  amount,  if  any,  which 
is  «lue  or  to  become  due  to  them,  or  any  of  them,  for  work 
done,    or     machinery     or     material     furnished     to    him,     which 

statement    shall    be   accompanied    by    a   certificate,    Form    2. 

signed  by  every  person  furnishing  machinery  or  material  to 
him. 

( :i )     The    original    contractor    shall    also    deliver    to    such 
owner,    part    owner,    lessee,   or    mortgagee,    similar    statement 
under    oath    from    each    sub-contractor,    accompanied    by    'ike 
certificate    from    every    person    furnishing    machinery    or    ma 
terial    to    such    sub-contractor. 

(3)  The  owner,  part  owner  or  lessee,  or  his  agent,  shall 
retain  out  of  any  money  then  due.  or  to  become  due  to  the 
principal  contractor,  an  amount  sufficient  to  pay  all  demands 
that  are  due  or  to  become  due  to  such  sub-contractors,  me- 
chanics, laborers  and  material  men,  and  shown  by  the  con- 
tractor's and  sub-contractors'  statements  and  the  certificates 
of  material  men  for  work  done  or  machinery,  material  or 
fuel  furnished,  and  shall  pay  said  money  to  them  according 
to    their    respective    rights. 

(4a)  All  payments  so  made  shall,  as  between  such  own 
er,  part  owner,  lessee,  mortgagee,  and  such  contractor,  sub 
contractors  anil  persons  performing  labor  or  furnishing  ma- 
chinery, material  or  fuel,  be  considered  the  same  as  if  paid 
to  such  original  contractor,  and  such  owner,  part  owner, 
lessee  or  mortgagee  shall  thereupon  be  released  of  any  fur- 
ther liability   to  the  extent  of  such  payment  so  made. 

(lb)  Until  the  statements  provided  for  in  this  section 
are  made  and  furnished  in  the  manner  and  form  as  herein 
provided,  the  contractor  shall  have  no  right  of  action  or  lien 
against  the  owner,  part  owner,  or  lessee  on  account  of  such 
contract,  and  the  sub-contractor  shall  have  no  right  of  action 
or  lien  against  the  owner,  part  owner,  lessee  or  contractor, 
until  he  shall  have  furnished  such  statements,  and  any  pay- 
ments made  by  the  owner,  part  owner,  or  lessee,  before  such 
ments  are  made,  or  without  retaining  sufficient  money, 
if  that  amount  be  due.  or  it  is  to  become  due,  to  pay  the 
sub-contractor,  mechanics,  laborers,  or  material  men  as 
shown  by  the  stud  statements  and  certificates,  shall  be  on 
sidered  illegal,  and  made  in  violation  of  the  rights  ni  the 
persons  intended  to  be  benefited  by  this  Act.  and  the  rights 
of  such  sub-contractors,  laborers  ami  material  men  to  a  lien, 
shall    not    be   affected    thereby. 


(.">)  When  the  sixty  days  within  which  any  liens  can  be 
tiled,  have  expired,  and  no  liens  on  account  of  such  improve- 
ment exist,  then  the  failure  of  the  contractor  to  furnish  such 
affidavit  as  herein  provided  shall  not  act  M  a  bar  or  defence 
in  any  suit  or  cause  of  action  to  collect  any  claim  or  claims 
by  law  as  other  claims  are  collected. 

(6)  If  neither  such  owner,  part  owner  or  lessee,  nor  his 
agent  can  be  found  within  the  county,  then  it  shall  not  be 
necessary  for  the  contractor  or  sub-contractor  to  make  and 
deliver  such  statements  and  certificates  as  a  prerequisite  to 
a    lien    or    to    the    institution    of    proceedings    under    this     \ct 

oi    other   suit   or  proceedings. 

(7)  In    order    that    the    owner,    part    owner,    lesser,    mort- 
■    or   contractor   may    be   protected,   he   or   his   agdit    may 

at  any  time  during  the  progress  of  the  work  demand  in 
writing  of  the  contractor  or  sub-contractor,  any  or  all  state- 
ments herein  provided  for.  which  shall  be  made  by  the  con- 
tractOT  or  subcontractor,  and  given  to  the  owner,  part  owner. 
lessee,  mortgagee,  contractor  or  his  agent,  and  if  such  con- 
tractor or  sub-contractor  fails  to  furnish  such  statements 
within  ten  days  after  demand  is  made,  he  shall  be  liable  to 
such  owner,  part  owner,  lessee,  mortgagee  or  contractor. 
making  such  demand,  each  time  he  SO  refuses  or  ncf 
to  comply  with  such  demand,  in  the  sum  of  one  hundred  dol- 
lars and  also  for  all  actual  damages  occasioned  by  such 
neglect  or  refusal. 

?.  (II  Any  person,  firm  or  corporation  furnishing  ma- 
chinery  or  material,  or  performing  labor  of  any  kind.  U 
aforesaid,    whose    name    has    been    omitted     from    the    sworn 

statement,  certificate,  or  affidavit  in  this  Act  provided  to  be 

given  by  the  Contractor  or  sub-contractor,  may  serve  on  the 
owner,  part  owner,  or  lessee  of  the  premises,  or  his  agent, 
a  notice  in  writing.  Form  III.  which  notice  shall  be  such 
as  will  inform  the  owner,  part  owner,  or  lessee  of  the  pre: 
or  his  agent,  of  the  nature  of  the  machinery  or  material 
furnished,  or  to  be  furnished,  or  labor  performed,  the  amount 
due  or  to  become  due  therefor,  and  a  description  of  the 
premises  where  furnished,  with  the  street  and  number,  if  any. 
if  such  owner,  part  owner  or  lessee  resides  in,  or  has  a  known 
agent  in  the  county,  in  charge  of  BUch  house,  mill,  manufac- 
tory, furnace,  building,  appurtenance,  fixture,  bridge,  struc- 
ture, well,  derrick,  tank  or  pipe  line,  or  other  construction  or 
improvement     herein    described. 

(2)  Such  notice  shall  be  sufficient,  if  served  at  any  time 
before  final  payment  or  distribution  1  as  been  made  in  ac- 
cordance  with   the   statement   or   statements  under  oath. 

(2)  It  shall  be  the  duty  of  any  person,  firm  or  corpor- 
ation furnishing  machinery  or  materia!,  or  performing  labor 
of  any  kind,  as  aforesaid,  to  give  a  duplicate  copy  of  the 
aforesaid  notice  to  any  mortgagee  when  requested  in  writing. 

(4)  The  service  of  such  notice  shall  entitle  the  person 
serving  the  same  to  all  the  rights  which  he  would  have  if 
his  name  ami  the  amount  due  him  as  set  forth  in  said  notice 
were  contained  in  the  affidavit  of  a  contractor  or  siib-con- 
tractor,  and  the  owner,  part  owner,  or  lessee  upon  whom 
such  notice  is  served  shall  be  bound  thereby  the  same  as 
though  the  name  of  the  server  and  the  amount  set  forth  in 
said  notice  were  contained  in  a  contractor's  or  sub-contrac- 
tors'  statement. 

(5)  The  owner,  part  owner,  or  lessee  who  makes  pay- 
ments or  distribution  according  to  respective  rights  shall 
not  be  liable  to  the  sub-contractors,  material  men  or  laborers 
for  any  greater  amount  than  he  contracted  to  pay  the  orig- 
inal contractor  but  shall  not  be  entit'ed  to  set  off  any  dam- 
ages which  he  may  sustain  by  reason  of  any  failure  or  omis- 
sion in  the  performance  oi  such  contract:  the  risk  of  all 
payments  made  to  the  original  contractor  after  the  owner, 
part  owner,  lessee  or  his  authorized  agent  shall  have  received 
the  notice  above  mentioned,  or  before  the  contractor  shall 
have  furnished  him  with  the  statement  under  oath  as  herein 
before    provided,     shall     be    upon   the  owner,   part   owner    or 
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lessee,  until  the  expiration-  of  sixty  days  .within  which 
claims  for  liens  may  be  filed,  as  hereinafter  provided,  and 
no  payment  made  to  any  contractor  befdre  the  exp.ration  of 
said  sixty  days  shall  defeat  any  lien,  or  any  sub-contractor, 
material  man  or  laborer,  unless  such  payment  has  been 
distributed  among  the  sub-contractors,  material  men  or  lab- 
orers or  if  distributed  in  part  only,  then  to  the  extent  of 
such  distribution;  but  where  the  original  contractor  shall 
have  furnished  the  statements  and  certificates  as  herein 
provided,  the  owner,  part  owner,  or  lessee,  may  pay  to  such 
contractor  out  of  the  sum  lawfully  due  and  payable  to  him 
under  his  contract  at  the  time  said  statements  and  certificates 
are  furnished  any  amount  lawfully  in  excess  of  the  claims 
and  demands  due  from  said  original  contractor  to  sub- 
contractors, material  men  and  laborers,  as  shown  on  said 
statements  and  certificates,  or  as  shown  by  notices  served 
on  such  owner,  part  owner,  or  lessee,  by  sub-contractors, 
material   men   and   laborers  as   provided   herein. 

(6)  In  making  such  payments,  the  owner,  part  owner  or 
lessee  may  assume  the  names  and  amounts  set  forth  in  said 
certificates  and  statements  to  be  true  and  correct  and  such 
owner  shall  not  be  liable  for  errors  or  omissions  of  said 
names  and  amounts  in  such  statements  and  certificates,  un- 
less a  notice  has  been  served  as  herein  provided. 

10.  Every  person,  or  his  agent  or  solicitor,  whether  con- 
tractor, sub-contractor,  material  man,  mechanic  or  laborer, 
who  deems  himself  insufficiently  secured  by  the  preceding 
provisions  of  this  statute,  may  make  and  file  for  record  in 
the  registry  office  or  land  titles  office  in  the  county  or 
counties  in  which  said  labor  was  performed  or  machinery, 
material  or  fuel  furnished,  an  affidavit.  Form  IV,  showing 
the  amount  due  over  and  above  all  legal  set-offs,  a  descrip- 
tion of  the  property  to  be  charged  with  the  lien  the  name  of 
the  person  to  or  for  whom  such  machinery,  materials  or 
fuel  were  furnished  and  labor  performed,  and  of  the  owner, 
part  owner  or  lessee,  if  known,  and  such  affidavit  may  be 
verified  before  any  person  authorized  to  administer  oaths 
whether  solicitor  for  the  owner,  lien-  claimant  or  other  party 
interested  or  not,  and  such  affidavit  shall  be  filed  within 
sixty  days  from  the  date  on  which  the  last  of  the  machinery, 
materials  or  fuel  shall  have  been  furnished  at  the  building, 
or  the  last  of  the  labor  shall  have  been  performed  by  the 
person   claiming   the   lien.  \ 

The  registrar  or  master  of  titles  shall  endorse  upon 
every  such  affidavit  the  date  and  hour  of  its  filing,  and 
record- the  same  in  a  separate  book  to  be  kept  therefor. 

11.  Every  person  filing  such  affidavit,  as  provided  in  the 
preceding  section,  shall,  within  thirty  days  after  the  filing 
thereof,  serve  on  the  owner,  part  owner  or  lessee  of  such 
premises  or  his  agent,  a  copy  thereof,  but  if  neither  of  such 
persons  can  be  found  within  the  county  where  such  premises 
are  situated,  then  such  copy  shall  be  served  by  posting  the 
same  in  some  conspicuous  place  on  said  premises  within  ten 
days  after  the  expiration  of  said  thirty  days. 

12.  Where  the  construction,  excavation,  or  improvement 
consists  of  two  or  more  buildings  united  together,  situated 
on  the  same  lot  or  contiguous  or  adjacent  lots,  or  of  separate 
buildings  upon  contiguous  or  adjacent  lots,  or  where  ma- 
chinery, material,  or  labor  has  been  furnished  for  improve- 
ments or  structures  which  are  located  on  separate  tracts  or 
parcels  of  land  but  operated  as  an  entire  plant  or  concern, 
and'erected  under  one  general  contract,  the  lien  for  the  labor, 
machinery  or  material  so  furnished  shall  attach  to  all  such 
constructions,  excavations  or  improvements,  together  with 
the  land  upon,  around  or  in  front  of,  which  such  labor,  ma- 
chinery, materials  and  fuel  are  furnished,  the  same  as  here- 
inbefore provided  in  case  of  a  single  construction,  excavation 
or  improvement,  and  it  shall  not  be  necessary  to  file  a  separ- 
ate lien  for  each  construction,  excavation  or  improvement. 

13.     (1)  Any  person  furnishing  labor;,  machinery,  orfna- 
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terial  for  the  erection  of  a  new  building  or  structure  upon 
land  to  which  the  person  contracting  for  such  erection  has 
no  legal  title  or  to  which  the  title  shall  be  defective,  shall 
have  a  lien  therefor  upon  such  building  or  structure  and  the 
forfeiture  or  surrender  of  any  claim  or  claims  of  title,  or 
equitable  interest  by  such  contracting  -person  to  such  lands 
shall  not  defeat  the  lien  upon  such  building  or  structure  or 
such  person  furnishing  labor  or  material,  as  aforesaid. 

(2)  In  case  the  property  covered  by  a  lien  is  held  by  the 
vendee  in  a  land  contract  or  by  a  lessee,  and  he  surrenders 
or  forfeits  his  right  thereunder,  the  person  or  persons  holding 
such  liens  may  be  subrogated  to  the  rights  of  such  vendee 
or  lessee- as  his  rights  exist  immediately  before  such  sur- 
render or  forfeiture. 

(3)  Any  lien  claimant  may  pay  off  any  prior  recorded 
lien,  incumbrance  or  mortgage,  and  shall  thereupon  be  sub- 
rogated to  all  the  rights  of  the  prior  holder  of  such  lien, 
encumbrance   or   mortgage. 

14.  When  a  married  woman  is  owner  of  any  boat,  vessel 
or  other  water  craft  or  the  owner  of  the  land  on  which  any 
house,  mill,  manufactory,  or  other  building,  appurtenance, 
fixture,  bridge  or  other  structure,  or  any  gas  well,  oil  well 
or  other  well,  oil  derrick,  oil  tank,  oil  or  gas  pipe  line  is 
constructed,  erected,  altered  or  repaired,  or  to  which  it  is 
removed,  as  mentioned  in  section  1  hereof,  or  is  the  owner 
of  the  lands  on  which  any  such  street,  turnpike,  road,  side- 
walk, way,  drain,  ditch  or  sewer  is  constructed,  altered  or 
repaired,  or  of  lands  abutting  thereon,  as  mentioned  in  sec- 
tion 2  hereof,  and  has  knowledge  of  any  such  construction, 
erection,  alteration,  repair  or  removal,  as  mentioned  in  said 
sections  1  and  2,  this  being  done  under  a  contract  with  the 
husband  of  such  woman  and  without  her  express  objection 
he  shall  be  held  to  be  the  duly  authorized  agent  of  his  wife 
therein. 

15.  (1)  The  owner  of  any  property  upon  which  a  lien 
has  been  taken,  may  notify  the  person  then  owning  such  lien 
or  his  agent  or  solicitor  to  commence  suit  thereon,  and  if 
the  owner  of  such  lien  fails  to  commence  suit  within  sixty 
days  after  receiving  such  notice,  the  lien  shall  be  null  and 
void. 

(2)     Nothing   herein    shall   prevent   the   claim   being   col- 
lected by  law  as  other  claims. 

16.     Each  person  claiming  a  lien  as  aforesaid,  shall  from 
time  to  time,  whenever  required  by  such  owner,  part  owner, 
lessee,    mortgagee,    or    contractor    or    his    agent,    and    within 
ten  days  from  demand  thereof  furnish   such  person  demand- 
ing  the   same   a   written    statement   of   the   amount   of   work 
and   materials   furnished   to   date  of  statement   and   then   un- 
paid, as  nearly  as  can  then  be  ascertained  under  penalty  of 
a  forfeiture  of  his  lien,  and  such  owner,  part  owner,  or  lessee, 
shall  within   five  days  after  demand  of  any  person   claiming 
a  lien   as   aforesaid   or   of  any   mortgagee,   produce   the   con- 
tract   existing    between    himself    and    the    contractors,    if    in 
writing,  the  notices  filed  with  him  by  laborers,  sub-contrac- 
tors,  or   material   men,   as  provided  in   section  4  hereof,   the 
verified  statements  of  the  principal  contractor  and  the  sub- 
contractor given  to  him  by  the  principal  contractor,  as  pro- 
vided in  section  3  hereof  and  freely  permit  such  lien  claim- 
ant to  make  copies  thereof,  and  shall  also  within  five   days 
after    demand   thereof   furnish    such    lien    claimant   a   written 
statement  of  the  amount  due  and   unpaid  on   such  contract, 
and  if  such  owner,  part  owner  or  lessee  shall  neglect  or  re- 
fuse to  allow  any  lien  claimant  or  mortgagee  to  make  such ' 
copies  or  shall  neglect  or  refuse  to  make  such  written  state- 
ment   of   the    amount    due   or    unpaid    on    such    contract,    as 
aforesaid,  he  shall  be  liable  to  such  lien  claimant,  mortgagee, 
his  representative  or  assigns  each  time  he  so  refuses  or  neg- 
lects to   comply   with   such   demand  in   the  sum  of  $100,  and 
also   for   all   actual   damages   occasioned   by   such   neglect   or 
refusal. ' 

17.     (1)   The   several    liens   herein   provided    for   shall    be 
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liens  from  the  date  the  first  labor  was  performed,  or  the 
first  machinery,  materials,  or  fuel  was  furnished  by  the 
contractor  under  the  original  contract,  and  shall  continue 
for  ninety  days  after  said  affidavit  is  filed  in  the  office  of 
the  registrar  or  master  of  titles.  If  the  action  be  brought 
to  enforce  such  lien  within  that  time,  it  shall  continue  in 
force  until  final  adjudication  thereof,  and  such  liens  shall 
take  priority   as  follows: — 

First.  If  several  liens  be  obtained  by  several  persons  up- 
on the  same  job,  in  the  manner  hereinbefore  prescribed,  they 
shall  have  no  priority  among  themselves,  except  that  liens 
tiled  by  persons  performing  manual  labor  shall  have  priority 
to  the  extent  of  the  labor  performed  during  the  thirty  days 
immediately  preceding  the  date  of  the  performance  of  the 
last  labor. 

Second.  They  shall  be  preferred  to  all  other  titles,  liens, 
or  encumbrances,  which- may  attach  to  or  upon  such  con- 
struction, excavation,  machinery,  or  improvement  or  to  or 
upon  the  land  upon  which  they  are  situated,  which  shall 
either  be  given  or  recorded  subsequent  to  the  commencement 
of  said  construction,  excavation  or  improvement. 

(3)  Except  as  hereinbefore  provided  in  this  section,  the 
lien  of  a  mortgage  given  in  whole  or  in  part  to  improve  real 
estate,  or  to  pay  off  prior  encumbrances  thereon,  or  both, 
the  proceeds  of  which  are  actually  used  in  such  improve- 
ments, or  to  pay  off  prior  encumbrances,  or  both,  and  which 
mortgage  contains  therein  the  correct  name  and  address  of 
said  mortgagee,  together  with  a  covenant  between  the  mort- 
gagor and  mortgagee  authorizing  and  empowering  the  mort- 
gagee to  do  all  things  in  this  Act  provided  by  said  mort- 
gagee to  be  done,  shall  be  prior  to  liens  provided  for  in  this 
Act  after  such  improvement  mortgage  is  recorded,  to  the 
extent  that  the  proceeds  thereof  are  used  and  applied  for 
the  purposes  aforesaid,  and  pursuant  to  the  provisions  of 
this  section,  and  such  mortgage  shall  be  a  lien  on  the  prem- 
ises therein  described  from  the  time  it  is  recorded  for  the 
full  amount  that  is  ultimately  and  actually  paid  out  under 
said  mortgage,  regardless  of  the  time  when  the  money  se- 
cured   thereby    is   advanced. 

(3a)  Any  laborer  or  material  man  who  claims,  or  at 
any  time  can  claim  a  right  of  lien  on  such  premises  for  any 
labor  performed  or  to  be  performed,  or  for  machinery,  or 
material  furnished  or  to  be  furnished  for  such  improvement, 
may  serve  personally  or  by  registered  'mail  a  written  notice 
on  said  mortgagee  which  notice  shall  show  the  kind  and 
nature  of  the  labor  performed  or  to  be  performed  or  both, 
and  of  the  machinery  or  material  furnished,  or  to  be  fur- 
nished, or  both,  and  the  amount  claimed  or  to  be  claimed 
therefor,  and  a  description  of  the  premises  to  Which  said 
material  or  labor  has  been  or  is  to  be  furnished,  and  the 
amount  claimed  therefor,  provided  that  where  such  notice 
is  served  by  registered  mail  it  shall  not  take  effect  until 
it  is  received  by  the  mortgagee. 

(3b-)  Such  notice  may  be  served  personally  or  by  regis- 
tered mail  upon  the  mortgagee,  provided,  however,  when 
such  mortgagee  is  not  a  resident  of  a  county  and  province 
where  such  premises  arc  situated,  and  the  correct  name  and 
address  of  such  non-resident  mortgagee  are  not  given  in  such 
mortgage,  such  notice  may  be  given  by  posting  the  same  in 
some    conspicuous   place   on    said    premises. 

18.  -Such  mortgagee  shall  not  be  required  to  pay  put  any 
of  the  mortgage  fund  for  fifteen  days  after  recording  said 
mortgage,  and  at  the  end  of  such  period,  he  may  refuse  to 
go  forward  with  such  loan  or  to  pay  out  said  fund,  in  which 
if  no  funds  have  been  advanced,  he  shall  make,  exe- 
cute, and  deliver  to  the  mortgagor,  a  proper  discharge  of 
said  mortgage,  but  if  said  mortgagee  elects  to  complete  said 
loan  he  shall  in  order  to  obtain  the  priority  hereinbefore  set 
forth,  distribute  said  mortgage  fund  in  the  following  order! 
io  wit: — 


First — Said  mortgagee  may  at  any  time  pay  off  said 
prior  encumbrance  or  encumbrances,  or  withhold  the  amount 
thereof    for   that    purpose. 

Second — Out  of  the  residue  of  said  fund  such  mortgagee 
may  at  any  time  retain  sufficient  funds  to  complete  the  im- 
provement according  to  the  original  plans,  specifications 
and.  contracts,  and  within  the  original  contract  price. 

Third — Such  mortgagee  may  from  time  to  time  pay  on 
the  owner's  order,  directly  to  contractors  or  sub-contractors, 
or  to  the  owner  himself  if  he  is  his  own  contractor,  such 
sums  as  said  owner  may  certify  to  be  necessary  to  meet  arid 
pay  labor  payrolls  for  said   improvement. 

Fourth — Such  mortgagee  shall  pay  to  the  order  of  the 
owner  the  accounts  of  such  material  men  and  laborers,  as 
have  filed  with  such  mortgagee  a  written  notice  as  herein- 
before provided,  the  amounts  due  for  material  then  fur- 
nished and  labor  then  performed  on  said  improvement; 
and  shall  retain  out  of  said  mortgage  fund,  such  money  to 
become  due  as  is  shown  by  said  notice  so  served  and  shall 
hold  sueh  money,  and  shall  pay  on  the  order  of  the  6wner, 
the  amounts  due  to  such  persons,  firms  or  corporations,  who 
have  served  such  notices  as  aforesaid,  if  said  mortgagee  has 
sufficient  money  in  his  hands  so  to  do  and  also  to  complete 
said  improvement  as  aforesaid;  but  if  such  mortgagee  has 
funds  in  his  hand  insufficient  to  pay  all  such  laborers  and 
material  men  in  full  and  to  complete  said  improvement,  he 
shall  retain  sufficient  to  complete  said  improvement  and  to 
distribute  the  balance  pro  rata  among  said  material  men 
and  laborers  who  have  filed  such   no' 

Fifth — -If  such  owner  should  refuse  to  issue  an  order  to 
pay  the  amount  of  such  notice  or  notices  filed,  said  mortgagee 
shall  retain  the  whole  amount  claimed  until  the  proper 
amount  has  been  agreed  upon  or  judicially  determined;  pro- 
vided, always  that  said  mortgagee  may  withhold  sufficient 
funds  to  complete  said  improvement  as  hereinbefore  pro- 
vided. 

Sixth — Such  mortgagee  shall  pay  out  on  the  owner's  or- 
der, directly  to  material  men  or  laborers  who  have  perform- 
ed labor  or  furnished  material  for  said  improvement. 

Seventh — Such  mortgagee  shall  pay  the  balance,  if  any, 
of  said  mortgage  fund  after  said  improvement  is  completed 
to  the  owner,  or  to  whomsoever  he  may  direct. 

19.  In  case  said  mortgagee  pays  out  said  fund  otherwise 
than  as  hereinbefore  provided,  then  the  lien  of  said  mort- 
gage to  the  extent  that  said  funds  had  been  otherwise  paid, 
shall  be  subsequent  to  liens  of  contractors,  sub-contractors, 
material  men  and  laborers;  but  in  no  case  shall  such  mort- 
gagee be  obligated  to  pay  or  to  be  liable  at  law  for  more 
than  the  principal  of  said  mortgage. 

20.  All  payment  and  distributions  made  by  the  mort- 
gagee as  herein  provided  shall  be  considered  the  same  as  if 
paid  to  such  owner,  part  owner,  lessee,  or  mortgagor  under 
said  mortgage,  and  shall  also  be  considered  the  same  as  if 
paid  to  the  original  contractor,  and  when  paid  pursuant  to 
the  provisions  of  this  section  there  shall  be  no  further  liabil- 
ity on  the  part  of  such  mortgagee,  but  nothing  in  this  Act 
contained  shall  require  the  mortgagee  to  ascertain  by  affi- 
davit or  otherwise  the  respective  claims  of  contractors,  sub- 
contractors, laborers  or  material  men,  or  to  determine  priori- 
ties among  lien  claimants. 

21.  The  mortgagee  shall' not  be  responsible  for  a  mis- 
take of  the  owner  in  determining  priorities,  or  for  any  failure 
of  the  payee  to  properly  distribute  funds  paid  on  the  writ- 
ten  order   of  the   owner. 

22.  Any  contractor,  sub-contractor,  material  man  or 
laborer  may  at  any  time  servo  on  any  mortgagee  a  written 
request  demanding  to  know  the  exact  balance  of  the  mort- 
gage fund  in  his  or  its  possession  and  the  aggregate  amount 
included  in  the  notices  filed  with  said  mortgage  at  the  time 
of  the  receipt  of  such  notice;  and  such  mortgagee  shall  cor- 

1    rectly  inform  the  person  so  serving  such  notice  of  such  exact 
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balance  and  the  aggregate  amount  included  in  the  notices 
filed,  and  if  such  mortgagee  fai's  to  inform  said  contractor, 
sub-contractor,  material  man  or  laborer  serving  said  written 
demand,  the  exact  balance  of  the  mortgage  fund  in  his  or 
its  possession  at  the  time  of  the  receipt  of  such  notice,  said 
mortgagee  shall  be  liable  to  such  contractor,  sub-contractor, 
material  man  and  laborer  making  such  demand,  each  time 
he  so  refuses  or  neglects  to  comply  with  such  demand,  in  the 
Mini   of   $100. 

2::.  The  provisions  of  this  section  shall,  as  to  mortgages 
herein  contemplated,  have  control  over  all  other  provisions 
relating  to  said  mechanics,  material  men.  contractors,  sub- 
contractors, laborers  and  all  liens  that  can  be  had  under 
the  provisions  of  this  Act,  anything  to  the  contrary  notwith- 
standing, and  shall  be  liberally  construed  in  favor  of  such 
mortgagees,  a  substantial  comp'iance  by  such  mortgagee 
being  sufficient. 


24.  The  lien  of  a  sub-contractor  si.~ll  be  superior  to  any 
already  taken  or  to  be  taken  by  the  principal  contractor  in 
respect  of  the  same  labor,  machinery,  or  material  and  the 
liens  of  laborers,  mechanics,  or  persons  furnishing  ma- 
chinery or  material  to  a  contractor  or  sub-contractor,  shall 
be  superior  to  any  lien  already  taken  or  to  be  taken  by  such 
contractor  or  sub-contractor  indebted  to  them  in  respect  of 
such  labor,  machinery,  or  material,  and  an  assignment  or 
transfer  by  the  principal  contractor  or  sub-contractor,  of  his 
contract  with  the  owner  or  principal  contractor,  as  well  as 
all  proceedings  in  the  attachment,  or  otherwise,  against  such 
principal  contractor  or  sub-contractor,  to  subject  or  incumber 
his  interest  in  such  contract  shall  save  and  be  subject  to  the 
claim  of  every  laborer,  mechanic,  sub-contractor  or  material 
man,  who  shall  furnish  any  labor,  machinery  or  material 
towards  the  construction,  excavation,  alteration,  removal  or 
improvement  as  designated  in   this  Act. 


Developments   in    Plant  for 
Concrete  Road  Construction 

New  Ideas  in  Equipment  and  Crew  Organization,  Devised 

Within  the  Past  Two  Years,  Speed  Up  Operations 

and  Produce  an  Improved  Quality  of  Road 

By  C.   R.   EGE 

Manager,  Highways  Bureau,  Portland  Cement  Association. 


Itefore    the    American     Concrete     Institute 


DURING  the  past  two  years  there  have  been 
many  interesting  developments  in  plant  de- 
sign and  crew  organization.  These  develop- 
ments have  gone  far  enough  that  some  con- 
elusions  may  now  be  formed,  although  much  caution 
must  be  used  in  applying  any  such  conclusions  to 
specific  projects.  Even  though  many  of  the  contrac- 
tors' organizations  have  been  seriously  delayed  in 
their  performance  by  the  handicaps  imposed  by  the 
condition  of  the  railways  during  1919  and  the  first  half 
of  1920,  the  results  obtained  during  the  last  three 
months  of  the  working  season  of  1920  are  sufficient  to 
indicate  interesting  comparisons  between  old  and  new 
methods. 

Original  Method  of  Building  Concrete  Roads 

The  original  and  still  most  widely  used  method  of 
concrete  road  construction  involves  preparation  of 
the  sub-grade  to  some  degree  of  refinement,  often  the 
placing  of  the  side  forms,  and  the  distribution  and 
storage  of  the  aggregates  on  the  sub-grade  until  such 
a  time  as  required  for  construction  of  the  pavement. 
This  method  has  certain  important  advantages.  The 
contractor  can  accumulate  a  store  of  materials  ahead, 
permitting  practically  continuous  operation  of  the 
mixer  after  the  work  of  laying  the  pavement.  An- 
other important  advantage  is  that  of  having  the  haul- 
ing and  mixing  operations  independent  of  each  other. 
Thus,  if  it  is  necessary  for  either  part  of  the  work  to 
close  down  on  account  of  weather,  breakdowns,  failure 
of  material  supply  or  any  other  similar  reason,  the 
entire  crew  does  not  always  have  to  stop  work.  Prob- 
ably the  most  important  advantage  of  this  method  is 
the  small  plant  investment.  This  is  an  important  con- 
sideration for  small  contractors  and  also  for  the  small 
jobs  ranging  from  two  to  five  miles  in  length. 


Among  the  disadvantages  of  the  method  is  the  de- 
pendence upon  common  labor.  This  is  very  serious 
in  localities  where  large  scale  agricultural  operations 
are- apt  to  be  in  progress  during  the  working  season. 
The  physical  exertion  required  of  the  laborers  is  very 
exhausting,  especially  in  extremely  hot  weather.  Un- 
der such  conditions  labor  cannot  be  expected  to  re- 
main in  this  class  of  work  when  there  is  anything  of 
an  easier  nature  to  be  done  in  the  vicinity.  In  certain 
cases,  contractors  have  followed  the  plan  of  employ- 
ing only  men  of  unusual  physical  strength  and  stam- 
ina for  this  work,  selecting  them  carefully  from  a 
large  number  of  applicants  and  rewarding  them  with 
unusually  high  wages.  In  a  few  instances  this  plan 
has  been  reported  very  successful.  The  contractor 
has  been  able  to  organize  and  retain  a  crew  through- 
out the  season,  when  other  contractors,  following  old 
methods,  were  seriously  handicapped  by  competition 
from  other  industries  in  the  vicinity. 

Another  disadvantage  of  the  old  method  is  the 
waste  of  materials.  It  is  practically  impossible  to  re- 
cover all  of  the  material  that  is  stored  upon  the 
ground.  The  waste  is  ordinarily  figured  in  estimating 
at  something  like  5  per  cent.,  but  this  is  often  too  low. 
More  frequently  the  waste  will  be  found  to  run  from 
10  per  cent,  to  15  per  cent.  Another  disadvantage  is 
the  contamination  of  the  materials  by  dirt  from  the 
sub-grade  and  dust  carried  by  the  air  from  adjacent 
fields  or  driveways. 

Developments  in  Plant  Design 
In  those  cases  where  the  contractor  received  his 
aggregates  by  rail  and  hauled  them  from  the  point  of 
rail  receipt  to  the  highway  where  they  were  to  be 
used,  it  was  a  most  natural  development  to  consider 
the   use  of  storage  bins   with   overhead  trestles   into 
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which   cars  of   stone  and   sand   could   be   dumped',   the 
trestles  in  turn  dumping  by  gravity  into  wagon 
motor  trucks;     Many  methods  of  unloading  cars  have 

been  dc\ised  and  prove  entirely  successful  for  the 
special  conditions.  It  is  probable,  however,  that  there 
is  no  more  economical  method,  either  in  labor  required 
Or  plant  investment,  than  that  just  mentioned.  All 
elaborate  plant  is  not  necessary  except  where  the  con 
tractor  must  provide  storage  at  the  point  of  rail  re- 
ceipt, as  well  as  out  on  the  highway, 

Another  development  followed  naturally  out  oi 
the  original  method  of  sub-grade  storage.  Because 
of  the  necessity  of  rehandling  the  material  from  the 
sub-grade,  contractors  naturally  turned  to  some 
method  whereby  the  aggregates  could  be  handled  di- 
rectly from  the  railway  cars  or  point  of  origin  into  the 
skip  of  the  paving  mixer.  This  led  to  the  development 
of  the  compartment  truck,  by  which  each  compart- 
ment carried  sufficient  materials  for  one  batch  of 
concrete. 

Recent  developments  have  been  the  application  of 
elevating  devices  to  eliminate  the  use  of  wheelbarrows 
on  the  sub-grade  and  to  eliminate  the  hand  labor  of 
picking  up  the  stored  materials.  Wherever  common 
labor  is  scarce  or  difficult  to  retain  for  any  reason,  it  is 
probable  these  developments  will  continue  to  be  used 
and  will  prove  very  economical.  Devices  are  on  the 
market  whereby  the  material  can  be  recovered  from 
the  sub-grade  and  conveyed  directly  to  the  skip  of  the 
mixer.  While  such  devices  require  an  important  plant 
investment,  it  may  be  frequently  the  case  that  they 
will  offer  the  only  way  of  proceeding  with  work  under 
bad  labor  conditions. 

In  certain  localities  there  have  developed  methods 
of  screening  and  washing  materials  from  pits  near  the 
site  of  the  improvement.  This  is  particularly  true  in 
the  state  of  Washington,  in  the  vicinity  of  Pugcl 
Sound,  (dacial  deposits  of  sand  and  gravel  exist  in 
practically  all  parts  of  that  section.  While  these  de- 
posits contain  excellent  material  in  the  was'  of  sand 
and  pebbles,  the  contractors  must  not  be  thought  to 
have  such  materials  presented  to  them  on  a  platter. 
The  deposits  contain  much  clay,  which  is  often  coated 
on  the  particles  and  this  must  he  removed.  The  de 
posits  also  contain  appreciable  percentages  of  organic 
matte'',  and  it  is  in  the  removal  of  such  foreign  con- 
tent that  the  construction  ingenuity  of  that  section 
has  developed  an  interesting  plant. 

The  materials  are  usually  excavated  and  elevated 
by  means  of  a  cableway  excavator.  Sometimes  the 
deposits  are  found  in  the  form  of  a  thick  bed  under- 
neath a  flat  plain  or  meadow.  In  other  cases,  the 
deposits  form  high  ridges  or  banks,  where  the  ma- 
terials can  be  broken  down  with  the  hydraulic  giant 
and  transported  by  water  through  flumes  to  the  screen- 
ing and  washing  plant.  Whatever  the  method  of  exca- 
vation or  elevation,  the  materials  are  usually  received 
in  a  hopper,  from  which  a  comparatively  strong  stream 
of  water  washes  them  down  a  flume,  the  length  of 
which  must  be  determined  by  the  amount  of  coating 
or  scale  which  it  may  be  necessary  to  dislodge  from 
the  particles.  At  the  end  of  the  flume  the  materials 
strike  an  inclined  screen,  which  separates  the  dirty 
water  and  the  sand  from  the  pebbles.  This  screen  is 
usually  made  of  wires  so  spaced  as  to  give  openings 
H  in.  square.  Through  such  openings  practically  all 
materials  of  %  in.  diameter  or  less  will  pass.  The 
pebbles,  of  course,  roll  off  this  screen  and  can  be  de 
fleeted  directly  to  the  bin  for  pebbles  or  can  pass 
through   such   additional   washing  and    screening  pro- 


as maj    be  required.     The  material   which  pa 
through   the   first   screen   is  collected  in  a   short  flume 
and   discharged   into  a   settling  box.      In   this   settling 

the  clean  -and  quickly  accumulate-  in  the  bot- 
tom, while  the  water  containing  the  clay  and  other 
impurity  i-  wasted  through  an  opening  in  the  upper 
rim  of  the  box.  It  is  possible  to  make  the  action  of 
this  settling  box  automatic,  so  as  to.reqtiire  a  minimum 
amount  of  attention  from  the  plant  operator. 

Plants  of  this  character  have  been  built  to  handle 

400  cu.  yds.  of  sand  and  pebbles  per  day  of  8  hour-. 
The  labor  investment  is  very  small,  usually  not  more 
than  five  men  being  required  and  often  not  more  than 
three.  The  further  application  of  this  method  of  get- 
ting out  aggregates  is  recommended  to  those  com- 
munities which  are  not  adequately  supplied  with  com- 
mercial   plants. 

Protection  From  Inclemency  of  Weather 
A  probable  future  development  in  all  forms  of 
concrete  road  plant  design  will  be  the  protection  of 
the  sub-grade  and  freshly  laid  pavement  from  rain.  At 
present  it  is  almost  absolutely  necessary  for  the  con- 
tractor to  suspend  operations  in  the  event  of  a  hard 
rain.  Thus,  it  often  happen-  that  many  days  will  be 
completely  lost  as  far  as  pavement  construction  is 
concerned.  Some  contractors  have  considered  the  pos- 
sibility of  providing  sufficient  canvas  covering,  with 
poles,  for  protection  of  the  sub-grade  and  the  freshly 
laid  pavement  from  rain.  In  many  cases  there  seems 
to  be  no  reason  why  this  protection  would  not  be  per- 
fectly feasible.  The  idea  contemplates  a  -belter  which 
would  be  high  enough  for  motor  trucks  to  operate  back 
and  forth  underneath  and  to  permit  all  the  ordinary 
operations  of  pavement  finishing  to  be  carried  orf,  re- 
gardless of  rainfall.  It  is  thought  that  the  time  which 
could  be  gained  in  this  way  would  very  quickly  pay 
for  the  necessary  equipment  and  show  a  handsome 
profit   on   the  investment. 

A  natural  outgrowth  of  the  method  of  sub-grade 
storage  of  materials  was  the  plan  for  concentrating  all 
operation  at  sonic  central  point.  This  central  point 
might  be  the  place  where  materials  were  received  by 
rail  shipment,  or  where  thev  were  procured  from 
quarry  or  bank.  Reference  has  already  been  made  to 
the  use  of  the  compartment  motor  truck.  The  use  of 
motor  trucks  on  any  pavement  job  presupposes  high- 
ways qf  adequate  capacity  for  the  severe  punishment 
imposed  by  their  operation.  Many  localities  are  not 
provided  with  highways  of  this  character,  and  the  op- 
eration of  trucks  is  limited  to  that  season  of  the  year 
when  the  natural  highways  are  dry  enough  to  sup- 
port the  trucks,  or  the  contractor  must  provide  some 
other  method  of  transportation.  The  use  of  industrial 
rail  equipment  for  this  purpose  is  almost  as  old  as  the 
idea  of  paving  highways. 

While  the  plant  investment  for  industrial  equip- 
ment is  great,  it  frequently  offers  the  only  feasible 
method  of  continued  operation  throughout  a  season. 
Developments  in  this  particular  line  have  included 
compartment  cars  or  car  bodies  which  could  be  lifted 
by  derrick  or  crane  from  the  track  and  the  contents 
dumped  through  a  collapsible  bottom  into  the  skip  of 
the  mixer.  Many  ingenious  plant  layouts  have  been 
made  for  charging  industrial  rail  equipment  with 
measured  batch.  gregates.     It  appears  that  the 

ideal  job  for  industrial  rail  equipment  is  one  where 
the  central  loading  point  can  be  so  located  as  to  per- 
mit haul  in  each  direction  at  the  same  time.  In  this 
way  the  contractor  can  work  two  pavement  laying 
outfits  and  the  haul   to  either  end  of  the  job  can  be 
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so  balanced  as  to  maintain  the  entire  hauling  equip- 
ment in  operation  continuously.  Otherwise,  the  con- 
tractor must  provide  a  surplus  of  equipment  to  take 
care  of  the  extreme  haul  in  one  direction  from  the 
loading  plant. 

Combined  Truck  and  Rail  Haulage 
In  at  least  two  instances  during  the  past  season 
contractors  have  used  a  combination  of  industrial  rail 
equipment  and  motor  trucks  carrying  batch  boxes  to 
solve  their  haulage  problem.     In  both  instances  the 
conditions  required  materials   to   be   received  at   one 
end  only  of  the  highways  to  be  improved.     The  con- 
tractor had  his  choice  of  hauling  materials  over  the 
uncompleted  sub-grade,  beginning  the  pavement  laying 
operations  at  the  end  of  the  improvement  farthest  from 
the  unloading  plant,  or  he  could  work  out  some  method 
of  beginning  pavement  laying  operations  at  the  un- 
loading plant  and  working  away  from  this  point.     In 
both  cases  the  contractor  chose  the  latter  plan.   Some- 
thing  like   a   mile   of   industrial   rail    equipment   Was 
utilized.     This  equipment  was  placed  on  the  ground 
and  approximately  a  mile  of  pavement  completed  be- 
ginning at  the  unloading  plant.     The  rail  equipment 
was  gradually  moved  ahead  and  the  gap  between  the 
unloading  point  and  the  nearest  end  of  the  narrow- 
gauge  truck  was  spanned  by  means  of  motor  trucks. 
In  this  way  the  contractor  was  able  to  make  use  of 
the  completed  pavement  for  hauling.    To  get  past  the 
freshly  completed  pavement  and  that  portion  which 
could  not  be  opened  to  traffic,  Tie  utilized  the  indus- 
trial rail  equipment,  the  rails  being  laid  on  the  road 
shoulders.    A  gallows  type  crane  was  used  for  trans- 
ferring batch  boxes   from   the   motor   trucks   to   the 
little    cars    on    the    narrow-gauge    track.      While    the 
scheme  is  somewhat  awkward  and  undoubtedly  more 
costly,  it  provided  a  method  which  permitted  the  com- 
pletion of  the  highway,  probably  at  a  more  rapid  pace 
than  any  other. 

Turntables  Prove  Effective 

A  development  of  the  past  two  seasons  in  connec- 
tion with  truck  haulage  is  the  use  of  light,  portable 
turntables  on  the  sub-grade.  At  least  two  designs 
for  equipment  of  this  type  have  been  perfected  and 
tried  out  on  a  scale  large  enough  to  establish  their  use- 
fulness. With  such  turntables  the  motor  trucks  can 
be  turned  around  near  the  point  of  discharge  without 
injuring  the  sub-grade.  These  turntables  have  proved 
their  worth  in  this  matter  alone,  and  they  also  effect 
a  very  important  saving  of  time  in  the  operation  of 
the  trucks. 

In  connection  with  the  storage  of  materials  at  a 
central  point,  the  use  of  bulk  cement  has  shown  im- 
portant economies.  It  has  been  found  possible  to 
handle  cement  in  bulk  from  box  cars  by  means  of 
simple  conveyor  equipment  with  overhead  storage  pro- 
vided for  at  least  two  carloads.  There  have  been  no 
developments  of  interest  in  the  way  of  providing 
storage  of  cement  in  bulk.  This  appears  to  be  a  some- 
what difficult  problem  to  solve  satisfactorily,  and  not 
a  great  deal  of  attention  has  been  given  the  subject. 
The  use  of  vacuum  equipment  for  unloading  bulk 
cement  from  railway  cars  has  been  developed  by  the 
Dust  Recovering  and  Collecting  Co.  and  Lakewood 
Engineering  Co..  of  Cleveland,  O. 

Out  of  the  various  attempts  at  handling  bulk 
cement  has  come  the  conviction  that  the  method  of 
proportioning  must  be  one  wherein  the  weight  is  used 
and  not  measurement  by  volume.  It  is  difficult  to 
establish  satisfactory  volumetric  standards  and  meas- 


urement by  weight  only  is  earnestly  recommended 
by  all  of  those  who  have  had  experience. 
Central  Mixing  Plant 
A  natural  development  from  the  central  plant  for 
handling  materials  was  the  plant  where  materials 
would  also  be  mixed  at  a  central  point  and  hauled  in 
the  wet  condition  to  the  sub-grade.  The  locations 
where  a  plant  based  on  this  plan  would  be  feasible  are 
somewhat  limited.  It  is  obvious  that  all  materials 
must  be  received  or  produced  at  a  common  point. 
Otherwise  there  would  be  unprofitable  back-haul  in 
all  probability  of  one  or  more  of  the  aggregates.  There 
must  be  suitable  roads  over  which  the  wet  concrete 
can  be  hauled,  and  the  actual  experience  of  the  past 
two  years  indicates  that  the  maximum  haul  should 
be  kept  within  a  distance  of  three  miles.  This  is  not 
limited  by  the  elapsed  time  factor,  but  it  appears  that 
the  sequence  of  operations  will  be  so  prolonged  when 
the  haul  gets  over  three  miles  that  the  outfit  becomes 
badly  unbalanced. 

There  appears  to  be  no  good  reason  why  the  cen- 
tral mixing  plant  method  should  not  produce  concrete 
of  perfectly  satisfactory  quality.  Certain  precautions 
are  necessary  to  the  success  of  this  method.  The 
measurement  of  the  materials  must  be  accurate  and 
easily  controlled.  The  consistency  of  the  concrete 
is  all  important  and  the  consistency  will  to  a  great 
extent  be  governed  by  the  measuring  devices  in  use. 
If  the  concrete  is  turned  out  from  the  mixer  in  a  wet 
or  sloppy  condition,  it  will  be  impossible  to  dump  it 
from  the  trucks.  When  there  is  an  excess  of  water, 
the  aggregates  settle  to  the  bottom  of  the  hauling  re- 
ceptacle and  stick  there  tenaciously.  If  the  mixture 
is  turned  out  too  dry,  it  will  be  -impossible  for  the 
workmen  to  handle  the  concrete  and  produce  a  satis- 
factory surface. 

The   bodies   of   the   trucks   or   the   receptacles    in 
which  the  concrete  is  hauled  must  be  kept  clean.   The 
shape  of  the  bodies,  in  the  case  of  motor  trucks,  has 
an  important  bearing  on  the  ease  with  which  the  ma- 
terial will  dump.     The  economy  of  the  intermediate 
and    larger    sized   hauling    units   has   been    indicated. 
The  use  of  small  trucks  h'as  been  very  wide  and  quite 
successful,  but  many  contractors  consider  the  depreci- 
ation on  the  small  trucks  is  so  high  as  to  produce  a 
greater   hauling   cost   than   would   be    the   case    with 
trucks  ranging  in  size  from  three  to  five-ton  capacity. 
Saving  in  Number  of  Loads 
The    central    mixing    plant    method    of    operation 
offers  certain  important  economies.     The  total  number 
of  loads  of  mixed  concrete  which  have  to  be  hauled  will 
almost   invariably  be   much   less  than   in   those   cases 
where   dry   materials   are   hauled.     The   total    weight 
of  material  to  be  hauled  is  greater  because  it  includes 
water,  but  the  volume  is  much  less.    On  a  typical  job, 
hauling  for  pavement  18  ft.  wide,  6  in.  and  8  in.  thick, 
and  using  trucks  of  five-tons  capacity,  it  was  estimated 
that  the  central  mixing  plant  method  would  effect  a 
saving   of   approximately    200   loads    of    material    per 
mile.     This  was   found  to  be  the  case,  even   though 
the   unit   volume   of   mixed   concrete   which   could  be 
hauled  was  much  smaller  than  the  unit  volume  of  dry 
material.     But  one  contract  has  come  to  my  attention 
where   mixed   concrete  was  hauled   in   industrial   rail 
equipment.     It  would  seem  that  the  manufacturers  of 
industrial  rail  equipment  have  not  given  sufficient  at- 
tention to  this  method  to  permit  the  development  that 
is  possible.     There  would  seem  to  be  no  real  reason 
why  mixed  concrete   should  not  be  hauled   in  equip- 
ment of  this  character,  as  in  motor  trucks.    There  are 
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localities  where  suitable  roads  for  the  operation  of 
motor  trucks  do  not  exist,  and  the  development  of 
suitable  equipment  wherein  wet  concrete  could  be 
hauled  on  narrow  gauge  tracks  will  meet  with  favor 
among  many  contractors  and  engineers. 

Plant  Capacity 

1  wish  to  emphasize  the  fact  that  every  road  pro- 
ject must  be  considered  '  by  itself,  when  planning 
methods  of  construction  and  equipment.  No  one 
method  can  be  said  generally  to  be  the  best,  regardless 
of  the  local  condition.  I  believe  that  the  large  con- 
struction plants  have  justified  themselves,  where 
speed  and  quantity  production  of  pavement  is  essen- 
tial. It  seems  evident  the  large  plants  have  not  yet 
shown  what  they  can  produce  in  sustained  perform- 
ance throughout  a  season.  During  the  past  year  prac- 
tically all  types  of  the  larger  plants  have  shown  occa- 
sional records  of  more  than  1,000  linear  feet  of  pave- 
ment 18  ft.  wide  and  7  in.  thick,  produced  in  a  ten-hour 
day.  There  seems  to  be  no  reason  why  a  competent 
contractor  cannot  co-ordinate  his  operations  to  bring 
his  average  working  day's  production  closer  to  this 
figure  than  has  been  the  average  in  the  past  year. 
Capacity  production  for  the  large  plants  is  necessary 
before  the  charge  for  plant  investment  will  come  down 
to  a  figure  which  will  compete  with  costs  shown  on 
jobs  where  "strong  backs"  of  labor  are  the  principal 
outlay. 

Industrial  Development  in 
City  of  Toronto 

Abstract  of  the  Report  of  Mr.  E.  L.  Cousins 
Industrial  Commissioner  of  Toronto 

The  industrial  and  commercial  expansion  of  a  city 
such  as  Toronto  cannot  be  measured  in  periods  of  ten 
or  twenty  years,  and,  in  my  judgment,  the  policy  of 
the  city  should  provide  for  an  expansion  covering  a 
period  of  probably  fifty  years. 

The  day  is  not  far  distant  when  practically  every 
industrial  property  within  the  present  limits  of  the  city 
of  Toronto  will  be  occupied,  particularly  the  proper- 
ties haying  transportation  facilities,  which  is  the  great 
factor  as  applied  to  the  economical  life  of  an  industry. 
The  number  of  available  sites  in  Toronto  Having  pro- 
per transportation  facilities  is  rapidly  decreasing. 

A  study  of  the  subject  reveals  the  fact  that  many  of 
the  smaller  towns  and  cities  in  Ontario,  in  an  effort 
to  prevail  upon  industries  to  locate  in  their  municipali- 
ties, are  offering  them  inducements  which  can  be  con- 
sidered as  nothing  less  than  bonuses.  Personally,  I 
am  strongly  opposed  to  such  a  policy,  as  T  think  it  is 
unfair  to  the  taxpayers  and  to  the  industries  who  have 
already  established  themselves  without  assistance 
whatever. 

A  Metropolitan  Industrial  District 

As  previously  stated,  assistance  must  be  given  to 
the  smaller  industries  and,  with  this  objective  in  view. 
I  have  been  considering  for  some  time  the  establish- 
ment of  what  might  be  called  a  Metropolitan  Indus- 
trial District,  using  as  a  base  for  the  structure,  from 
the  transportation  standpoint,  the  Hydro-electric 
radial  lines  as  now  projected  east,  west  and  north, 
these  lines  to  be  connected  at  the  most  advantageous 
points  and  at  locations  to  be  decided  upon  later,  so 
that  upon  completion  Toronto  would  have  what  might 


be  termed  an  electrical  belt  line  ser,ving  these  indttfl 
'trial  areas. 

To  obtain  this  objective  it  will  mean  the  appoint- 
ment of  a  metropolitan  commission  under  legislation, 
to  he  procured  from  the  province  of  Ontario,  the  ob- 
jective in  the  main  being  the  acquisition  by  this  com- 
mission of  large  blocks  of  properties  which,  for  the 
present,  could  be  retained  with  the  present  occupancy. 
This  commission  should  make  provision  for  the  de- 
velopment of  these  various  properties  from  time  to 
time  as  the  commission  requires  and  conditions  war- 
rant. It  naturally  follows  that  provi-ion  should  a 
be  made  by  the  commission  for  the  retention  of  suit- 
able park  areas  for  the  future,  and  every  consideration 
given  to  playgrounds  and  recreational  facilities. 

Working  along  the  above  lines  as  regards  its  appli- 
cation to  industrial  and  commercial  expansion,  the 
city  of  Toronto  would  then  be  in  a  position,  through 
its  industrial  department,  to  offer  industrial  proper 
at  values  that  would  compare  favorably  with  t! 
that  could  be  offered  by  any  other  municipality  in 
Ontario. 

An  industry  would  thus  have  the  advantage  of  To- 
ronto's market  for  its  particular  product,  which  is  a 
very  important  factor,  the  advantage  of  modern  trans- 
portation facilities,  as  applied  to  passenger  and  freight 
service  in  every  sense  of  the  word,  the  advantap' 
the  Harbor  Commission  public  docks,  through  the 
medium  of  the  belt  line,  and  every  facility  offered  by 
rail  and  water-borne  transportation. 

Commercial  Position  Assured 

In  conclusion,  the  activities  of  the  industrial  de- 
partment have  been  confined  in  the  main  to  endeavor- 
ing to  establish  basic  industries  in  Toronto,  and  in 
line  with  this  we  have  confined  our  efforts  to  inducing 
industries  not  now  represented  in  Toronto  to  establish 
at  this  point.  To  this  end  our  organization  work  has 
been  based  on  making  a  careful  survey  of  the  greatest 
importations  into  Canada,  ascertaining  the  largest 
manufacturers  of  these  articles  in  other  countries  and 
setting  forth  in  detail  all  the  facts  relative  thereto  as 
applied  to  Canada's  trade  possibilities. 

In  view  of  the  after-the-war  generally  unsettled 
conditions,  I  feel  that  the  work  accomplished  to  date 
is  satisfactory,  and  with  the  completion  of  the  Chip- 
pawa  electrical  power  development,  which  will  furnish 
Toronto  with  unlimited  power  facilities,  the  estab- 
lishment of  Toronto  in  the  position  of  being  the  larg- 
est manufacturing  and  industrial  centre  in  Canada  is 
not  far  distant. 

The  Avaterfront  improvements  of  Toronto,  as  ap- 
plied to  commercial  and  industrial  expansion,  provid- 
ing as  they  do  every  known  facility  of  interest  and 
benefit  to  manufacturing  and  commercial  concerns, 
insures  the  predominance  of  Toronto  from  the  view- 
point of  manufacturing  and  distribution.  In  addition 
to  this,  the  fact  that  this  work  is  being  publicly  under- 
taken and  all  facilities  provided  at  cost.  is. in  itself  a 
great  inducement  to  new  industries. 

The  completion  of  the  new  Welland  Canal  and  the 
canalization  of  the  upper  St.  Lawrence,  which  latter. 
I  think,  can  be  looked  upon  as  a  certainty  in  the  next 
icw  years,  will  place  the  city  of  Toronto  in  a  very  fav- 
orable position  as  applied  to  industrial  and  commer- 
cial expansion.  Furthermore,  with  the  completion  of 
the  above  mentioned  works.  Toronto  will  have  the  ad- 
vantage of  being  at  least  ten  years  in  advance  of  any 
other  port  on  the  Great  Lakes,  either  in  the  United 
States  or  Canada. 
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How  Much  Money  is  it  Wise  to  Spend 
on  Concrete  Paving  Plant  ? 

Paper  Read  at  American  Concrete  Institute  by  F.  M.  Balsley,  Inspection 

Engineer,  Wisconsin  Highway  Commission,  Demonstrates 

Fallacy  of  Purchasing  Intricate  Equipment 


A  DISCUSSION  of  the  adaptability  of  the  vari- 
ous types  of  equipment  for  concrete  road  con- 
struction is  rather  dangerous;  Criticism  of 
any  particular  equipment  is  resented  by  the 
machinery  companies,  and  they  immediately  assume 
that  the  author  is  trying  to  undermine  their  business. 
In  the  interests  of  road  construction,  it  is  believed  that 
matters  of  this  character  are  not  discussed  as  fully  as 
they  should  be.  Many  contractors  have  become  en- 
thusiastic over  the  arguments  put  forth  by  salesmen, 
and  have  invested  altogether  too  much  money  in 
equipment  that  did  not  produce  proper  results.  It  is 
believed  that  much  good  can  come  from  a  discussion 
of  what  really  should  be  used  in  the  construction  of 
concrete  roads  at  a  reasonable  cost. 

In  the  selection  of  equipment  for  the  construction 
of  concrete  roads,  it  is  believed  that  not  enough  atten- 
tion  has  been   paid   to: 

(1)  What  the  construction  cost  will  be  on  the 
work  under  consideration. 

(2)  The  flexibility  of  the  equipment.  (By  flexi- 
bility I  mean  its  adaptability  to  any  work  that  the 
contractor  may  succeed  in  getting.) 

(3)  How  much  capital  is  it  safe  to  invest  in  a 
venture  when  a  slight  error  in  the  estimate  of  cost,  or 
an  extraordinary  contingency,  over  which  the  con- 
tractor has  no  control,  may  result  in  financial  ruin? 

I  do  not  claim  to  be  able  to  answer  these  questions, 
nor  can  I  furnish  an  infallible  rule  to  follow.  It  is 
hoped,  however,  that  some  light  may  be  shed  on  the 
different  phases  of  the  subject  that  may  assist  those 
who  contemplate  embarking  in  the  road  construction 
game. 

Unwise  to  Buy  Expensive  Industrial  Equipment 

In  a  level  country,  where  the  soil  is  a  heavy  clay  or 
a  light  sand,  practically  unimproved  so  far  as  surface 
is  concerned,  making  hauling  conditions  bad,  indus- 
trial equipment  will  give  results  if  the  project  is  a 
large  one.  It  is  well  to  bear  in  mind  the  fact  that,  with 
equipment  of  a  size  suitable  to  keep  a  28-cu.  ft.  paver 
busy,  a  constant  supply  of  material  must  be  main- 
tained at  the  mixer,  or  the  average  yardage  will  fall 
way  below  expectations,  and  the  item  of  depreciation 
will  eat  up  the  estimated  profit.  The  present  in- 
efficiency of  the  railroads  is  a  factor  that  must  be 
reckoned  with,  and  until  there  is  some  assurance  of 
better  rail  and  car  service,  it  is  decidedly  unwise  to 
invest  in  equipment  that  will  cost  from  $100,000  to 
$150,000.  Another  point  that  cannot  be  overlooked 
is  the  fact  that  the  contractor  has  no  means  of  know- 
ing where  his  next  work  will  be  located,  for  the  reason 
that  he  encounters  competition  in  bidding,  and  may  be 
the  high  bidder  instead  of  low  on  the  job  that  is  ideal 
for  his  outfit.  Too  much  emphasis  cannot  be  placed 
on  the  matter  of  flexibility  in  equipment.  The  con- 
tractors should  equip  themselves  with  machinery  that 
can  be  used  on  any  paving  job,  so  that  they  are  free 


to  bid  on  work  that  looks  good  to  them,  thereby  obvi- 
ating the  necessity  of  carrying  the  heavy  depreciation 
that  must  be  paid  on  idle  equipment. 

It  is  true  that  more  yardage  can  be  laid  with  an  8- 
sack  paver  than  with  a  4-sack,  when  materials  are 
available  and  every  unit  in  the  machinery  chain  func- 
tions properly,  but  it  will  be  noted  that  all  or  prac- 
tically all  of  the  records  so  far  made  public  cover  only 
a  few  days'  operation,  and  are  not  the  average  for  the 
entire  season.  Averages  maintained  by  four  sack 
pavers,  that  have  come  tl>  the  writer's  attention,  have 
in  most  every  case  been  higher  in  proportion  than  the 
average  maintained  by  the  larger  profits. 

Merits  and  Demerits  of  Industrial  Equipment 
flic  advantages  derived  from  the  use  of  industrial 
equipment  lie  in  the  fact  that  the  sub-grade  is  not  dis- 
turbed by  the  hauling  operations.  Hauling  can  be 
done  at  any  time  that  the  sub-grade  is  dry  enough  to 
receive  the  concrete.  Given  a  good  track,  easy  grades. 
and  an  ample  power,  heavy  loads  can  be  hauled  at  a 
high  speed.  On  loose  sand  or  heavy  clay,  where 
trucks  or  teams  would  be  seriously  handicapped,  in- 
dustrial equipment  haulage  will  furnish  the  most 
economical    transportation. 

The  disadvantages,  as   I    see  them,  are  as  foil- 

(1)  High  first  cost,  which  means  high  daily  de- 
preciation, 'fhe  installation  cost  is  all  out  of  propor- 
tion to  the  small  amount  of  material  handled  per  mile 
of  country  highway. 

(2)  It  cannot  be  used  economically  in  rough 
country,  and  until  the  rail  lines  and  the  commercial 
aggregate  plants  can  guarantee  a  constant  influx  of 
material,  the  construction  cost  of  concrete  pavement 
by  the  use  of  large  industrial  hauling  and  paving 
outfits  will  be  unnecessarily  high. 

(3)  The  cost  of  moving  this  heavy  equipment 
from  place  to  place  is. a  big  item,  and  very  materially 
affects  the  price  per  square  yard. 

When  fhe  public  is  brought  to  realize  the  service 
value  of  a  road  and  is  willing  to  pay  the  builder  a 
substantial  premium  for  early  delivery  of  the  finished 
product,  it  may  then  be  advisable  to  look  into  the  de- 
sirability of  investing  large  sums  of  money  in  heavy 
paving  equipment. 

The  item  of  depreciation  is  what  drives  the  con- 
tractor into  bankruptcy,  and  this  item  is  ever  present, 
whether  the  equipment  is  idle  or  in  operation.  Given 
an  investment  of  $120,000  to  $150,000,  and  based  on 
120  operating  days  per  year,  this  amounts  to  a  matter 
of  between  $250  and  $400  per  day.  Delays,  due  to  bad 
weather,  poor  rail  service  on  material,  or  a  breakdown 
of  one  unit  in  the  equipment  chain,  mean  a  heavv  loss 
to  the  contractor,  which  in  many  cases  cannot  be  made 
up  later  in  the  season. 

Central  Mixing.  Plant 
My  observation  of  the  central  mixing  plant  leads 
me  to  believe  that  they  will  never  be  very  popular,  ex- 
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Cept  in  street  and  alley  construction.      It  probably  is 

true-  that,  during  the  war,  when  enough  paving  mixers 
were  n«  .t  obtainable,  the  central  mixing  plant,  using 
a   construction    mixer,    filled    in    the    gap    and    made    it 

possible  to  carry  on  work  that  could  not  otherwise 

DC  done. 

The  advantages  in  this  method  of  handling  con- 
crete arc  not  obvious  to  me.  It  does  not  seem  lo  be 
economical  to  haul  water  in  mixed  concrete,  and,  in 
addition,  pipe  water  over  the  same  route  to  cure  the 
road  slabs.  On  long  hauls,  concrete,  unless  mixed 
with  sufficient  water  to  bring  it  to  exactly  the  right 
consistency,  is  hard  to  remove  from  the  containers. 
The  finishing  crew  loses  considerable  lime  each  morn 
ing  waiting  for  the  first  load  of  concrete,  unless  the 
crew  at  the  mixer  starts  early  enough  to  make  delivery 
possible  on  the  road  at  seven  o'clock.  Similarly,  the 
crew  at  the  mixer  must  shut  down  early  enough  in 
the  afternoon  so  the  last  load  of  mixed  concrete  will 
be  deposited  and  finished  before  (putting  time.  If  the 
concrete  is  hauled  by  industrial  equipment,  a  crane 
will  be  required  on  the  sub-grade  to  lift  the  batch 
boxes  off  the  cars,  and  hold  them  while  they  are  being 
dumped.  This  means  added  expense.  The  writer 
believes  it  safe  to  say  that  it  is  practically  impossible 
to  mix  all  batches  of  concrete  to  the  same  consistency. 
After  being  transported  long  distances,  one  load  will 
have  a  film  of  water  over  the  top,  and  the  next  will  be 
in  practically  as  good  shape,  so  far  as  segregation  of 
materials  is  concerned,  as  when  it  left  the  mixer. 
With  batches  of  unequal  consistency,  deposited  side 
by  side,  it  is  practically  impossible  to  get  as  good  a 
finish  as  can  be  obtained  where  concrete  is  mixed  and 
placed  directly  on  the  sub-grade.  It  is  not  economical 
to  haul  cement  and  aggregates  past  the  point  where  it 
is  eventually  to  be  deposited  to  the  mixing'plant,  and 
then  haul  it  back  over  the  same  route  as  mixed  con- 
crete. This  has  been  done  on  more  than  one  job. 
I  believe  that  so  far  as  good  highway  work  is  con- 
cerned, this  method  of  construction  has  very  little  to 
recommend  it. 

Stock  Piles 

Let  us  assume  that  we  have  a  contract  to  build  five 

miles  of  18-ft.  concrete  on  a  heavily  travelled  highway 
th.it  has  an  old  surfacing  on  it.  or  at  least  a  tough 
clay  crust.  We  all  know  that  we  could  haul  larger 
loads  on  this  surface  or  crust  before  it  is  disturbed 
than  after  the  grading  is  done.  So  we  will  arrange 
the  work  SO  as  to  do  the  heavy  hauling  in  advance  of 
the  grading.  We  will  rent  small  parcels  of  land,  say 
at  one-quarter  mile  intervals,  beginning  a  quarter  of 
a  mile  from  the  end  of  the  job  farthest  from  the  ma- 
terial supply.  On  these  parcels  of  land  we  will  place 
stock  piles  of  coarse  and  fine  aggregates,  containing 
enough  materials  to  surface  one  -quarter  of  a  mile  of 
road.  We  will  haul  the  materials  over  the  old  road- 
bed '  while  the  grading  crew  is  working  beyond  the 
first  stock  pile.  Materials  can  be  hauled  at  any  time, 
using  teams  or  trucks  as  seems  mosl  economical. 
Where  contracts  are  awarded  far  in  advance  of  actual 
operations,  it  would  be  entirely  practical  to  haul  this 
material  at  any  time  that  conditions  were  right. 

When  the  grading  crew  passes  the  first  storage  pile 
we  can  start  the  paver.  Material  can  be  picked  up  out 
of  the  Storage  piles  with  an  inexpensive  type  of  bucket 
elevator,  delivering  into  small  stationary  bins  or 
bucket  loaders  that  deposit  the  material  in  measuring 
hoppers.  From  the  measuring  hoppers  the  material 
will  be  drawn  into  dump  bodies  or  boxes  mounted  on 


light  trucks  and  hauled  over  the  sub-grade  to  the  four- 
sack  paver. 

The  idea  in  spotting  materials  at  one-quarter  mile 
intervals  is  to  do  away   with  the  necessity  of  pun 
ing  a   large  fleet   of  light   trucks.      We  nrust  keep  the 
expenditure  for  equipment  down  to  the  lo  -ible 

figure,  so  that  this  work  can  be  done  economically. 
furthermore,  the  long  hauls  can  be  made  more  econo- 
mically with  the  larger  units  one  operator  handling 
three  to  five  cubic  yards  instead  of  an  operator  to 
every  one-half  cubic  yard,  which  would  be  the  case  if 
we  hauled  long  distances  in  the  lighter  units.  The 
short  distance  between  the  stock  pile  and  the  mixer 
makes  it  possible  to  have  all  of  the  operations  in  sight. 
which  is  an  admitted  advantage.  I'he  sub-gntde  over 
which  the  hauling  is  done  rarely  exceed-  one-quarter 
of  a  mile  in  length,  and  any  maintenance  required  to 
keep  it  in  usable  condition  can  be  done  at  a  small  ex- 
pense. I'he  mixing  need  not  be  started  until  there  is 
material  enough  on  hand  to  insure  continuous  oper- 
ation. It  is  believed  that  the  cost  of  rehandling  will 
be  offset  in  a  large  measure  by  the  saving  in  hauling 
over  the  road  before  it  is  graded. 

In  this  section  of  the  country  the  actual  construc- 
tion season  is  extremely  short  and  anything  that  can 
be  done  to  lengthen  this  season  will  assist  very  ma- 
terially in  expending  the  sums  that  we  now  have  at 
our  disposal.  It  is  believed  that  the  roadside  stock 
pile  method  of  handling  materials  will  assist  very  ma- 
terially along  this  line. 

Materials  on  Sub-grade 
At  the  present  time  the  dumping  of  aggregates  on 
the  sub-grade  is  prohibited  in  many  localities  but 
allowed  in  others.  As  a  matter  of  fact,  the  major- 
ity of  engineers  believe  that  it  is  the  cheap- 
est way  to  construct  a  concrete  road,  and  that 
in  the  long  run  the  average  daily  product  compares 
very  favorably  with  the  other  methods  of  handling 
concrete  materials.  We  believe  that  as  good  and  dur- 
able a  pavement  can  be  constructed  with  the  materials 
deposited  on  the  sub-grade,  as  with  any  other  method 
now  employed  We  believe  that  it  is  possible  to  more 
closely  inspect  the  materials,  that  go  into  the  construc- 
tion, than  is  possible  where  tin-  batch  box  method  is 
used.  So  tar  as  foreign  materials,  like  clay  and  silt  are 
concerned,  it  is  our  experience  that  we  have  no  more 
difficulty  with  these  materials,  where  material  is  de- 
posited on  the  sub-grade,  than  where  it  is  picked  up 
at  the  stock  pile  with  a  clam  shell.  This  may  sound 
to  a  great  many  people  as  being  a  step  backward  but 
we  are  not  yet  convinced  that  we  are  wrong  in  this 
matter. 

We  insist  that  the  forms  on  the  reference  side  of 
the  road — that  is.  the  side  next  to  the  reference  stake 
— be  kept  at  least  100  ft.  ahead  of  the  paving  oper- 
ations. Therefore,  it  is  necessary  to  offset  the  pil( 
that  the  forms  on  one  side  can  be  laid  without  interfer- 
ing with  the  material.  The  advantages  of  depositing 
the  materials  on  the  sub  grade  are  as  foil 

t  1  )  The  materials  can  be  placed  far  enough  in 
advance  of  the  mixer  s, ,  as  to  insure  continuous  Oper- 
ation, thereby  doing  away  with  lost  time. 

(2)  Expenditure  for  machinery  necessarv  to 
handle  work  in  this  way  is  not  excessive,  therefore  the 
depreciation  is  l,,w. 

(3)  Once  the  paving  mixer  is  started,  it  can  oper- 
ate continuously. 

(4)  Taxing  operations  can  be  carried  on  at  anv 
time  that   the  sub-grade  is  drv  enoug  reive  the 
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concrete,  even  though  hauling  operations  have  to 
cease. 

The  excess  depreciation  in  the  case  of  the  larger 
expensive  equipment  will  more  than  pay  for  the  extra 
help  required"  where  the  materials  are  handled  to  the 
skip  hy  hand. 

With  labor  conditions  fairly  easy,  as  at  present,  we 
believe  that  the  wheelbarrows  and  shovels,  handling 
material  by  hand,  are  not  by  any  means  out  of  date. 

Simple  Paving  Outfit  Most  Desirable 

I  would  advise  the  man  who  proposes  to  enter  the 
paving  game  to  invest  his  money  in  a  simple  outfit 
that  can  be  used  on  practically  any  kind  of  a  job.  This 
would  consist  of  a  four  or  five-sack  paver  mounted  on 
a  caterpillar  tread,  with  charging  skip  and  boom  and 
bucket  discharge.  This  may  be  either  gasoline  or 
steam  driven.  A  finishing  machine  is  also  believed 
to  be  a  good  investment.  If  the  daily  production  is 
at  all  large,  it  will  be  found  that  a  finishing  machine 
will  finish  the  concrete  surface  as  cheaply  and  better 
than  can  be  done  by  hand  labor. 

Another  point  is  that  concrete  can  be  and  will  be 
tamped  to  the  satisfaction  of  the  inspector.  This  is 
practically  out  of  the  question  with  the  hand  labor 
that  we  have  had  to  deal  with  in  the  last  two  or  three 
years.  If  a  finishing  machine  is  used,  steel  forms 
with  a  good  wide  base  will  be  a  good  investment. 
These  forms  should  be  oiled  prior  to  the  depositing  of 
the  concrete,  and  in  no  case  should  they  be  hammered 
into  place  or  abused  in  handling. 

If  the  contractor  wishes  to  get  away  from  the  use 
of  wheelbarrows  and  shovels,  the  materials  can  be 
deposited  in  two  rows  on  the  sub-grade,  at  a  distance 
of  three  or  four  hundred  feet  from  the  point  where  the 
mixer  will  start,  and  the  materials  can  be  picked  up 
with  bucket  loaders  and  transported  from  the  loaders 
to  the  mixer  skip  in  any  one  of  the  various  devices 
now  on  the  market.  Operations  under  this  plan  will 
undoubtedly  cost  more  than  where  the  materials  are 
handled  by  hand  but  it  will  slightly  reduce  the  num- 
ber of  men  necessary  to  handle  the  work  properly. 

In  conclusion,  the  writer  believes  that  he  is  making 
a  true  statement  when  he  says  that  a  great  many  con- 
tractors to-day  are  over-equipped  to  such  an  extent 
that  they  cannot  hope  to  construct  concrete  roads  in 
competition  with  the  smaller  units. 

The  writer  is  of  the  opinion  that  it  is  very  poor 
policy  to  put  all  of  your  "eggs  in  one  basket."  If 
we  were  given  $120,000  to  spend  for  equipment,  we 
would  believe  it  to  be  better  policy  to  purchase  five 
$24,000  outfits,  rather  than  one  outfit  costing  $120,000. 
With  the  five  outfits,  there  would  be  an  opportunity  of 
one  outfit  possibly  making  up  the  loss  sustained  by 
some  of  the  others.  On  the  other  hand,  the  large  out- 
fit is  stationed  on  one  job  and  one  cost  estimate 
covers  the  entire  project.  If  the  estimate  is  too  low 
or  if  contingencies  that  were  unforeseen'  overtake  the 
contractor,  the  one  project  may  entirely  undo  him 
financially. 


The  Snags   of  the   Would-Be   Contractor- 
Organization  His  Only  Salvation 

(From  A.   G.   C.    Bulletin) 

When  he  decides  to  be  a  contractor,  the  start  is 
auspicious,  and  he  finds  he  is  a  popular  man.  Material 
men  swarm  around  him,  quote  him  as  good  prices  as 
the  established  contractor  gets.  Architects  are  nieased 
to  let  him  figure  their  plans,  thinking,  "here  is  a  new 
sucker,    let   us   trim   him."      Banks    supply   him    with 


certified  checks  to  use  in  bidding  against  contractors 
who  really  have  money  to  back  their  checks.  And 
after  he  has  a  contract  awarded  to  him,  bond-holders 
hang  on  the  door  knob,  rush  him  out  to  lunch  and  to 
the  theatre,  if  he  will  go,  and  all  solicit  the  honor  of 
writing  his  bond. 

A  fine  start,  but  he  is  soon  in  trouble.  Some  over- 
zealous  bond-broker  has  induced  him  to  sign  an  appli- 
cation for  a  bond.  The  application  is  sent  in  and  turn- 
ed down  by  a  cold  home  office  and  upon  applying  to 
another  bonding  company  he  gets  a  glimpse  of  organ- 
ization. The  bonding  companies  have  compared  notes, 
and  unless  he  can  put  the  bond  across  with  the  first 
company  he  applied  to,  he  hati  better  buckle  on  a  life- 
preserver  and  strike  out  for  shore.  But  he  gets  the 
bond  somehow,  and  sails  on  striking  one  organization 
snag  after  another. 

Liability  rates  he  finds  arc  printed  in  the  Under- 
writers" manual  and  are  unchangeable,  unless  some 
agent  splits  the  commission  with  him. 

The  cement  association  requires  him  to  sign  a  one- 
sided contract ;  and  their  rules  regarding  sacks  are 
iron-clad  and  made  regardless  of  the  contractor. 

Sub-contractors  present  their  contracts  for  his  sig- 
nature, on  forms  adopted  by  their  association,  and  pro- 
vided with  a  "dotted  line"  for  the  contractor's  signa- 
ture at  the  end  of  a  long  list  of  terrifying  "conditions." 

The  unions  control  his  employees,  specify  when 
and  how  he  shall  pay,  or  it  they  can't  control  his  ac- 
tivities, brand  him  a  "scab  contractor." 

He  buys  an  automobile  from  a  dealer  for  whom  he 
has  built  a  garage.  The  dealer  through  organization 
makes  30  per  cent,  on  the  automobile  and  the  contrac- 
tor makes  8  per  cent,  or  less  on  the  garage.  He  gets  a 
no-good  guarantee  with  his  automobile  on  a  form 
adopted  by  the  Automobile  Manufacturers'  Associ- 
ation. 

He  establishes  credit  with  the  Wholesale  Hard- 
ware Company,  and  buys  his  hardware  direct,  but  soon 
is  notified  by  the  Wholesale  Hardware  Company  that 
they  are  sorry  but  the  Retail  Hardware  Association  has 
complained  and  they  must  discontinue  selling  to  him. 

lie  needs  a  lot  of  pipe  and  plumbing  supplies  and 
finds  he  cannot  buy  from  the  Wholesale  Plumbing 
Supply  houses  for  the  Master  Plumbers'  Association 
will  not  allow  it. 

In  the  meantime  individual  members  of  all  these 
associations  buy  building  materials  freely,  direct  from 
the  dealers,  and  no  contractors'  association  is  in  posi- 
tion to  object. 

But  why  go  further? 

We  have  looked  over  the  field  and  it  looks  as  though 
the  building  contractors  should  come  in  out  of  the  wet, 
join  a  good  contractors'  organization,  help  it  formulate 
its  policies,  and  effect  needed  reforms  in  the  business. 
Most  of  us  are  in  the  contracting  business  to  make 
money,  and  not  with  the  idea  of  supporting  useless  or 
weak  organizations.  A  movement  to  abolish  any  of 
these  organizations  will  no  doubt  meet  with  opposi- 
tion, for  it  would  interfere  with  somebody's  job,  and 
be  w  11  get  bus}-  with  his  friends  at  once  to  protect  his 
interests.  If  any  man  is  competent,  he  can  be  used  in 
the  larger  organization,  and  if  he  is  incompetent  let 
him  afflict  some  other  line  for  a  while.  Wrhat  we  need 
as  contractors  is  results.  Therefore  let's  get  busy. 
The  sooner, we  all  get  in,  the  sooner  the  results  will 
ar.  and  contracting,  instead  of  being  regarded  as 
a  hazardous  business  can  be  made  a  profitable  and  re- 
spected business. 
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operation   and   maintenance   of   dump    trucks,   and    to   do   all 
things  incidental  or  conducive  to  the  attainment  of  the  above 

objects." 


The  Alberta  Legislature  recently  passed  public  works 
estimates   totalling  $4,786,790. 

The  total  value  of  building  permits  issued  at  Toronto 
(luring  the  month  of  March  last  was  $1,800,000,  while  that 
of    March,    1920,    was    $2,062,000. 

The    Director   of    Public    Works,    at    Montreal,    has    pro- 
I  to  the  Administrative  Commission,  a  street  paving  pro 
gramme   for   the   present   year   which   will   cost   $416,980. 

Steel  Sash,  Limited,  London,  Ont.,  makers  of  window 
sashes,  commenced  operations  recently.  The  organization 
secured  the  Canadian  patent  rights  from  the  American  firm 
operating  at   Paterson,   N.J. ' 

The  plumbers  of  Montreal  have  come  to  an  agreement 
with  the  master  plumbers  on  the  wage  question  for  the 
coming  year.  Last  year's  scale  of  75c  for  first  class  plumb- 
ers to  60c  for  helpers  will  again  be  paid. 

The  bricklayers  of  Toronto,  at  a  recent  meeting,  by  an 
unanimous  vote  decided  to  join  the  Toronto  Building  Trades 
Council.  Practically  every  branch  of  the  building  industry 
in  Toronto  is  now  represented  in  the  Council. 

It  is  announced  that  construction  has  been  commenced 
on  a  $600,000  addition  to  the  Olympia  Hotel,  Smith  Street, 
Winnipeg.  The  addition  will  be  of  brick  and  terra  cotta 
construction  and  will  provide  150  new  rooms.  The  con- 
tractors are  the  Carter-Halls-Aldinger  Company,  of  Winnipeg. 

The  Master  Plumbers'  Association,  at  Montreal,  recently 
decided  to  adopt  the  piece  work  system.  The  labor  commit- 
tee submitted  a  table  of  piece  work  rates,  at  the  last  meet- 
ing of  the  association,  which  was  unanimously  adopted. 
Steps  will  be  taken  to  put  the  new  system  into  operation 
immediately. 

The  journeymen  plumbers  of  Peterboro,  Ontario,  have 
notified  their  employers  of  an  increase  of  15  cents  per  hour  in 
the  wage  scale,  bringing  the  rate  up  to  90  cents  per  hour, 
to  be  effective  May  1st.  The  increase  in  the  new  demand  is 
20  per  cent.  Last  year  the  wage  scale  was  raised  25  per  cent., 
from   60   to   75    cents   per    hour. 

The  final  plans  for  the  new  Collegiate  Institute,  at  Lon- 
don, Ontario,  were  submitted  to  Hon.  Dr.  Grant,  Minister 
of  Education  for  Ontario,  at  Toronto,  last  week.  The  new 
school  is  to  be  of  the  Tudor  style  of  architecture  and  will 
cost  $550,000.  Work  on  the  structure,  it  is  expected,  will  be 
commenced   about   the  middle   of  this   month. 

The  final  hearing  on  the  proposed  St.  Lawrence  water- 
way project,  by  the  International  Joint  Commission,  was 
held  in  Detroit,  Michigan,  last  week.  Mr.  Charles  P.  ( 
executive  director  of  the  Great  Lakes-St.  Lawrence  Tide 
water  Association,  announced  that  twelve  of  the  fifteen  states 
that  are  members  of  the  association  had  endorsed  the  pro- 
posed  scheme. 

An  announcement  appearing  in  the  Ontario  Gazette  re 
cently  was  to  the  effect  that  a  new  association,  to  be  known 
as  The  Dump  Truck  Owners'  Association  of  Ontario,  has 
been  formed,  with  head  office  in  Toronto,  for  the  following 
purposes:  "To  maintain  the  rights  and  privileges  of  those 
who  own  motor  trucks;  to  promote  rational  legislation  gov- 
erning the  use  of  such  articles;  to  assist  in  and  encourage 
the  construction  and  maintenance  of  good  roads;  to  develop 
and  foster  motor  truck  transportation  and  the  interests  of 
those  engaged  therein;  to  promote  the  circulation  amongst 
members  of  all   information   available  regarding  the  efficient 


Personal 

Mr.  Maurice  Klein,  architect,  of  Toronto,  is  opening 
new  offices  at  71  King  St.  West.  Mr.  Klein  was  formerly 
located  at  71   Bay  Street. 

Mr.  W.  A.  Langton  has  been  appointed  special  lecturer 
in  architecture,  and  Mr.  H.  B.  Dunnington-Grubb,  special 
lecturer  in  landscape  architecture  at  Toronto  University. 

Mr.  H.  Valiquette  has  been  appointed  town  manager 
of  Shawinigan  Falls,  P.Q.  Mr.  Valiquette  has  had  Consid- 
erable experience  in  civic  and  municipal  affairs,  and  before 
going  to  Shawinigan  Falls  was  assistant  to  the  city  engineer 
of  Montreal,  Mr.  A.  E.  Doucet. 

Hon.  McCallum  Grant.  Lieutenant-Governor  of  Nova 
Scotia,  has  accepted  the  invitation  of  the  Canadian  Good 
Roads  Association  to  open  the  Eighth  Annual  Convention 
of  that  body,  which  will  be  held  in  Halifax  on  May  10,  11 
and  12  next.  Other  prominent  men  who,  it  is  expected, 
will  be  present  at  the  convention  are:  Hon.  \V.  Pugsley, 
Lieutenant-Governor  of  New  Brunswick;  Premier  G.  H.  Mur- 
ray, of  the  Nova  Scotia  Cabinet;  President  R.  H.  Murray, 
of  the  Nova  Scotia  Good  Roads  Association;  President  F.  A. 
Gillis,  of  the  Nova  Scotia  Motor  League;  President  T.  J. 
Mahony,'  of  the  Ontario  Good  Roads  Association;  Presi- 
dent S.  R.  Henderson,  of  the  Manitoba  Good  Roads  Asso- 
ciation; and  President  Michael  J.  Faherty,  of  the  American 
Road    Builders'    Association,    Chicago. 


Obituary 

Mr.  Francis  Dolan,  paving  contractor  of-  Belleville, 
Ont.,  died  recently  in  that  city,  in  his  79th  year. 

Mr.  J.  W.  Rotherson,  of  Cochrane,  Ont.,  employed  as 
bridge  foreman  with  the  C.  P.  R.  on  lines  east  of  Cochrane. 
lost- his  life  in  a  fire  recently,  when  the  boarding-car  on 
which   he  was   travelling  was  burned  at   Hearst,   Ont. 

Mr.  Robert  Henry  Bullen,  builder,  died  recently  at  his 
residence,  T!>  Wilson  Ave..  Toronto,  in  his  79th  year.  Mr. 
Bullen  was  born  in  England,  but  had  lived  in  Canada  for 
many  years.  He  specialized  in  apartment  house  building. 
having  erected  the  Klmsley  Court,  Maitland  and  Athelma 
apartments,    at    Toronto. 


Incorporations 

Phinnetnore  Painting  &  Decorating  Company,  Limited, 
with  head  office  at  Toronto,  capital  $40,000,  to  carry  on  the 
business    of   painting   contractors. 

Maritime    Construction    Company,    Limited,    with    head 
office   at    Toronto,   capital    140,000,    to   carry   on   the   bu- 
ot    general    contractors    and    engineers. 

ulian  Home  Builders,  Limited,  with  head  office  at 
Toronto,  capital  1900,000,  to  carry  on  the  business  of  build- 
ers  and   to   deal   in   building   supplies. 

Urban  Improvements,  Limited,  with  head  office  at  To- 
ronto, capital  $40,000,  to  carry  on  the  -business  of  general 
contractors. 

K.  T.  Smith  Construction  company,  Ltd.,  with  head 
office  at  Montreal,  capital  $20,000  to  carry  on  the  business  of 
general  contractors. 

Osborne    Improvement   Company,    Limited,    capita 
000,  head  office,  Montreal,  to  carry  on  the  business  of  gen- 
eral   contractors    and    builders. 

St.    Maurice    Lime    Company.    Limited,    capital    $750,000, 
head  office  at  Three  Rivers,  Que.,  to  carry  on   the  bus 
of  acquiring  stone  quarries  and  dealing  in  building  materials. 
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Waterworks,  Sewerage  and 
Roadways 

Ailsa  Craig,  Ont. 

W.  McCallum,  R.  R.  No.  1,  Ailsa  Craig, 
Out.,  clerk  East  Williams  Twp.  Council, 
has  plans  and  will  receive  tenders  until 
April  25th  for  construction  of  drain. 

Albert,  N.B. 

Town  is  constructing  waterworks  sys- 
tem at   cost    of  $10,000, 

Blenheim,   Ont, 

W.  G.  McGeorge,  Engr.,  153  Queen  St., 
Chatham,  will  prepare  plans  for  perman- 
ent pavement  on  one  street  for  Town 
Council. 

Angus  McMillan.  Blenheim,  Ont.,  has 
plans  and  will  receive  tenders  until  April 
11th  for  construction  of  tile  drain  for 
Harwich  Twp.   Council. 

Dundas,  Ont. 

J.  S.  Fry,  Town  Clerk,  will  '  receive 
tenders  until  April  15th  for  construc- 
tion of  permanent  pavement  estimated 
to  cost  $109,000  for  Town.  Plans  with 
clerk,  and  C.  R.  Murdock,  Engr. 

J.  S.  Fry.  will  receive  tenders 
until  April  15th  for  the  following 
work:  24,000  sq.  yards  asphaltic  cone, 
oh  8  in.  stone  base;  13,000  lin.  ft.  cone, 
curb  and  gutter:  1,000  lin.  ft.  cone,  head- 
er; approx.  excavation  5, Olio  en.  yds.;  2,- 
450  lin.  ft.  12  in.  storm  sewer;  500  lin. 
ft.  8  in.  catch  basin  connection;  0  man- 
holes; :S5  catch  basins  complete  with 
covers  and  frames.  Tenders  must  be  ac- 
companied by  a  marked  cheque  for  5% 
of  amount  of  tender.  Plans  and  specifi- 
cations with  Engr.,  C.  R.  Murdock,  and 
Clerk. 

Essex,  Ont. 

R.  R.  Brett,  Town  Clerk,  will  receive 
tenders,  no  closing  date  set,  for  con- 
struction of  concrete  pavement. 

Forest,  Ont. 

Plans  are  being  prepared  for  pave- 
ments on   several   streets   for  Town. 

Fredericton,  N.B. 

P.  J.  Veniot,  Deputy  Minister  Dep't. 
Pub.  Highways,  Pro  v.  Gov't.,  will  re- 
ceive tenders  until  April  28th  for  follow- 
ing: Contract  No.  21,  Spruce  Lake  to 
Musquash,  5  miles,  certified  cheque  for 
$3,000  required.  Contract  No.  22,  Port 
Elgin  to  Bay  Vertc,  3  miles,  certified 
cheque  for  $1,000  required.  Contract  No. 
2:s,  near  Dalhousie,  2  miles,  certified 
cheque  for  $1,000  required.  Contract 
No.  24,  Bathurst  East,  4  miles,  certified 
cheque  for  $2,000  required.  Plans  and 
specifications  with  Chief  Engr.,  Freder- 
icton and   Prov.  Gov't.  Rooms,  St.  John. 

Hull,  Que. 

Council  contemplates  construction  of 
extension  to  aqueduct  at  estimated  cost 
of   $90,000. 

Construction  of  macadam  road  at  esti- 
mated cost  of  $20,000  is  planned  by  Coun- 
cil.    H.  Boulay,  clerk. 

Keremeos,  B.C. 

General  contract  for  irrigation  piping 
costing  $7,000  for  Keremeos  Municipality 
is  awarded  to  Chris.  Krickson.  Keremeos 
B.  C. 

Kerwood,  Ont. 

Tenders    will    be    received    until    April 


14th    by    Ambrose    Topping,    R.    R.    No. 
3,  Kerwood,  Ont.,  for  construction  of  tile 

drain    for    Adelaide    Twp.    Council. 

Kingsey  Falls,   Que.   > 

Town  Council  contemplates  construct- 
ing concrete  sidewalks.     T.  B.  I.  Prefon 
taine.   secy.-treas. 

Construction  of  water  conduits  is  con- 
templated by  Dominion   Paper  Co. 

Lac   Megantic,   Que. 

Whitton  Twp.  Council  contemplates 
road   construction.      D.   L.    Lippe,    N*.    P., 

Secy.-treas. 

Maidstone,  Ont. 

Maidstone  Twp.  Council  has  called 
meeting  for  April  11th  to  consider  rais- 
ing $50,000  under  Tile  Drainage  Act.  A 
Mousseau,    clerk.    Maidstone,    Out. 

Merlin,  Ont. 

Construction  of  sidewalk  on  King  St. 
is  contemplated  by  Town  Council.  M. 
A.    Farquharson.    clerk. 

Mimico,    Ont. 

J.  D.  Telfer,  Town  Clerk,  will  receive 
tenders  until  April  11th  for  sewage 
pumping  installation.  Plans  with  Engrs., 
Harkness,  Louden  &  Hertzberg  &  W.  R. 
Worthington,  £39  Confederation  Life 
Bldg.,  Toronto. 

Montreal,   Que. 

Tenders  will  be  called  for  construc- 
tion of  sewers  in  one  street  for  City. 

Administrative  Cmsn.  will  receive  ten- 
ders until  April  l.'ith  for  2,300  tons 
asphalt  and  30,000  gallons  road  oil. 

New  Glasgow,  N.S. 

Jas.  Roy,  Town  Clerk,  has  plans  and 
will  receive  tenders  until  April  9th  for 
construction  of  approximately  1 2,3,00  sq. 
yds.  of  one  course  concrete  pavement  or 
two  course  pavement  with  bituminous 
top. 

Ottawa,  Ont. 

S.  McClure,  County  Road  Sup't.,  Court 
House,  Ottawa,  will  receive  tenders  un- 
til April  13th  for  3^4  miles  of  water 
bound  macadam  road,  for  Carleton  Coun- 
tdy  Council.  Plans  with  Engrs.,  Patter- 
son &  Bryne,  71 ' %  Sparks  St.,  Ottawa. 
Guaranty  Company's  bond  for  $300  is 
required. 

S.  Me  Lure,  Court  House,  Ottawa, 
County  Road  Sup't..  will  receive  tenders 
until  April  13th  for  construction  of  3 
miles  of  waterbound  macadam  road  in 
Osgoode  and  Gloucester  Twps.  for 
Carleton  County  Council.  Plans  with 
Engrs..  Patterson  &  Bryne,  71^  Sparks 
St.  Guaranty  Company's  bond  for  $300 
will  be  required. 

Ottawa  Suburban  Roads  Cmsn.,  20 
Wellington  St.,  will  receive  tenders  un- 
til Aprjl  11th  for  1,000  barrels  Portland 
cement,  2,800  lin.  ft.  concrete  pipe,  60,- 
,000  galls,  bituminous  material.  Specifi- 
cations with   Cmsn. 

Peterboro,  Ont. 

G.  H.  Thompson,  secy.-treas.  Bd.  of 
Education,  will  receive  tenders  until  April 
11th  for  (1)  grading  estimated  to  cost 
$5,000,  (2)  laying  of  10,000  square  feet  of 
concrete  walks.  Plans  with  W.  &  W.  R. 
L.  Blackwell,  architects,  Bank  of  Com- 
merce Bldg.,  London.  Accepted  cheque 
for  $250  required  for  grading,  and  cheque 
for  $150   for   concrete   work. 


Pointe  Claire,  Que. 

lenders  will  be  called  shortly  for  con- 
struction of  sidewalks  and  sewers  at  esti- 
mated cost  of  $130,000  for  Town  Coun- 
cil.    Mr.   Beauboi.   Engr.,  71-A  St.  James 

St..   Montreal. 

Quebec,  Que. 

Prov.  Gov't,  contemplates  extensive  re- 
pairs to  Provincial  route  from  Quebec  to 
Restigouche. 

Seaforth,   Ont. 

Construction  of  waterworks  extension 
is  contemplated  by  Town  Council.  Jno. 
A     Wilson,   clerk. 

Sherbrooke,   Que. 

By-law  authorizing  paving  at  cos.t  of 
|100,000  will  be  submitted  to  ratepayers. 
E.    C.    Gatien,   secy.-treas. 

St.  Denis  Sur  Richelieu,  Que. 

Town  Council  contemplates  gravelling 
roads  at  cost  of  $20,000.  E.  Chaput. 
secy.-treas. 

Town  Council  is  macadamizing  road 
at  cost  of  $18,000. 

St.  John,  N.B. 

Tenders  will  be  received  until  April 
Kith  by  II.  E.  Wardroper,  City  Clerk,  for 
paving  work.  Plans  with  G.  Hare.  Ehgr. 
Certified  cheque  for  $10,000  will  be  re- 
quired. 

St.  Lambert,  Que. 

Town  contemplates  laying  sanitary 
sewer  and  opening  street  at  estimated 
cost  of  $5,040.     By-law  has  been  passed. 

Town  plans  construction  of  storm 
sewers  on  several  streets.  E.  -Drink- 
water,   Engr. 

Construction  of  storm  and  sanitary 
sewers  in  several  streets  at  estimated 
cost  of  $58,073  is  contemplated  by  Town 
Council. 

Terrebonne,  Que. 

Construction  of  2,000  ft.  of  concrete 
sidewalk  is  contemplated  by  Town  Coun- 
cil.     A.   Jasmin,    N.P.,    secy.-treas.     ■ 

Town  Council  contemplates  construc- 
tion of  one  mile  bituminous  road  at  esti- 
mated cost  of  $15,000. 

Toronto,  Ont. 

W.  A.  McLean.  Deputy  Minister,  Dep't. 
;\il>.  Highways,  Prov.  Gov't,  Parliament 
Bldgs.,  Toronto,  will  receive  tenders  un- 
til April  21st  for  supply  of  approximate- 
ly 30  tank  cars  of  road  oil.  Specifica- 
tions at  office  of   Dep't. 

Windsor,   N.S. 

Ratepayers  will  meet  shortly  to  dis- 
cuss the  borrowing  of  $25,000  for  street 
repairs.     Jas.    C.   Geldbert.   Town    Clerk. 

Winnipeg,  Man. 

Tenders  will  be  called  shortly  for  con- 
struction of  sidewalks  on  several  streets 
City.      C.    J.    Brown,   clerk. 

Tenders  will  be  called  shortly  for  con- 
struction of  sewers  in  several  streets  for 
for  City. 

CONTRACTS    AWARDED 

Hull,  Que. 

General  contract  for  paving  at  cost  of 
$40,000  for  Council  is  awarded  to  Stand- 
ard Paving  Co.,  Central  Chambers,  Ot- 
tawa, Ont. 

Lacadia,  Que. 

General    contract    for    construction    of 
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: — resulted  in  a  considerable  reduction  in  building  costs, 

SUBSCRIPTION   RATES  atul  t)lat  as  a  result  contractors  are  able  to  put  in  lower 
Canada   and   Great   Britain,   $3.00.   U.   S.   and   Foreign,  $4.00.  |)jds   ()U    construCtion    work.      The   significance   of   this 
Single  copies  15  cents.  statement  is  realized  when  one  considers  that  the  pro- 
Authorized   by   the   Postmaster   General   for   Canada,   for   transmission  portion    of   direct    labor    ill    the    total    COSt    of   a    building 

as  second  class  matter.  varies  from  40  per  cent,  to  50  per  cent,  and  in  the  case 

Vol  "5                             April  13,  1921                              No.  15  of  materials  the  labor  charge  is  from  65  per  cent,  to 

— — : 85  per  cent,  of  the  total  manufacturing  com. 

Principal  Contents  '  'u'  cust  °f  ^S  building  materials  has  declined  16.6 

per  cent,  from  the  high  mark  of  last  May.     In  a  num- 

Editorial  ■'•'•'  j)er  ,,f  instances  materials  have   receded   to  the  ba>is 

Canada's  Newest  Theatre— The  Capitol  of  Montreal..     357  of  replacement  costs  and  have  even  gone  below  that 

■   ...    ,   ,,,    ,      t  .u     r      *  1   ti.„(,                   •*<-,<>  point.     This  factor,  combined   with  greater  efficiencv 

Structural    Steel    Work    of    the    Capitol    Theatre    £59  '                                                                                  » 

on  the  part  of  labor,  may  lead  to  greater  activity  dur- 

Building    Activity    During    the    Past    Month    368  ing  the  building  m;isoii  than  was  anticipated.     Avery 

Thin    Strong  Slabs  of  Gunite   363  considerable  part   of  the  advance  in  the  cost  of  build- 

.,,.                                                     ..  ing  has  been  due  to  the  mistaken  idea  of  some  branches 

Manitoba   Parliament   Building   »«  ()f  org_nized  |.i1h„.  that  ,,u.  k.ss  wnrk  eacll  individuai 

Pneumatic  Caisson  a  Vitally  Important  Device   -372  workman   does   the   more   there    will    be   to   go   around 

Concrete  H,m„.  Construction    377  and  the  less  unemployment  there  will  be. 

During  the  war  years  there  was  a  marked  decline 

Mainly  Constructional 379  0f  output  per  man  in  the  building  trades.    The  inert 

_ now  reported  will  encourage  people  once  more  to  in- 

Megalizing  Overtime  is  a  Disastrous  ves1  money,  not  only  in  dwellings  but  in  business 

Move  .structures  and  public  buildings. 

\fter  an  exhaustive   investigation   of  the  building 

situation  we  forecast  a  gradual  resumption  of  build- 

GONTRACTORS  in  Ontario  are  bitterly  opposed  jng   activity    by    spring.      This    will    mean    gradually. 

to  the  bill  regulating  the  hours  of  labor,  sub-  month  by  month,  until  by  late  summer  it  may  reach 

mitted  to  the  Ontario  Legislature  by  Hon.  Mr.  substantial    levels. 
Rollo,  Minister  of  Labor.      This  proposed  act 

might   well   raise    the   ire   of   contrators,   inasmuch   as 

some    of   its    provisions    are    drastic    in    the    extreme.  Agenda  for  Next  Month's   Ottawa 

While  it  is  not  an  extensive  measure,  it  is  to  the  point  Conference 

and    makes    over-time    work    a    punishable    offence. ~ 

Briefly  the  act  stipulates  that  the  normal  working  day 

shall  not  exceed  eight  hours  in  any  instance,  except-  TT  TOL'SINTi  shortage,  hours  of  labor,  develop- 
ing agriculture,  and  that  no  employed  person  shall  I  I  ment  of  joint  industrial  councils,  unemploy- 
reinain  or  be  allowed  to  remain  at  his  or  her  work  for  JL  A  ment  insurance  and  wages  and  their  relation 
more  than  eight  hours  in  any  consecutive  24  hours,  to  the  cost  of  living  will  be  among  the  suh- 
except  in  cases  of  emergenc)  where  life  or  property  is  jects  discussed  at  the  national  conference  of  the  build- 
in  imminent  danger.  Systematic  overtime,  it  is  stated,  ing  industry  to  be  held  in  Ottawa  on  May  3.  The 
shall  be  considered  and  declared  to  be  illegal,  except-  draft  agenda  prepared  for  the  conference  is  as  follows: 
ing  in  a  case  of  necessity,  when  not  more  than  10  con-  (li  Existing  conditions  in  the  construction  in- 
secutive  hours  shall  be  worked.  dustry:     (a)   A.S  to  shortage  of  dwellings,  commercial 
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Canada's  Engineers    R.  J.  Durley 


The  Canadian  Engineering  Standards  Association 
has,  on  several  occasions  in  its  short  existence,  demon- 
strated its  value,  and  there  is  no  doubt  but  that  it  will 
continue  to  be  an  important  factor  in  industrial  and 
engineering  affairs  as  time  goes  on.  A  large  part  of 
the  success  of  the  association  is  due  to  its  secretary, 
Mr.  R.  J.  Durley,  who  has  had  a  wide  range  of  experi- 
ence in  many  lines  of  engineering  endeavor.  Born'  in 
England  in  1868,  he  was  educated  in  that  country  at 
Bedford  Modern  School,  University  College,  Bristol, 
and  University  College,  London.  His  degrees  include 
B.Sc.  from  London  (1887),  and  Ma.E.  from  McGill 
(1900),  and  he  also  holds  the  Whitworth  Scholarship 
awarded  in  1893.  Mr.  Durley  began  his  engineering 
training  as  an  apprentice  during  the  years  1887  to. 
1894,  in  the  shops  of  the  Earles  Shipbuilding  and  En- 
gineering Company,  Ltd.,  Hull,  England,  with  which 
firm  he  remained  for  a  time  in  the  engine  works  de- 
signing department  and  then  was  appointed  chief  lec- 
turer in  mechanical  engineering  at  the  Hull  Municipal 
Technical  Schools.  In  1898  he  came  to  Canada  as  as- 
sistant professor  of  mechanical  engineering  in  McGill 
University,  Montreal,  three  years  later  succeeding  the 
late  Dr.  J.  T.  Nicolson  as  professor.  He  resigned  the 
professorship  in  1912  to  engage  in  private  practice  in 
Montreal  as  consulting  engineer,  specializing  on  steam 
and  electric  power  plant  installations  and  heating  and 
ventilating  work.  The  practice  was  given  up  in  1915 
when  he  was  appointed  to  take  charge  of  the  engineer- 
ing department  of  the  Imperial  Munitions  Board,  Ot- 
tawa, supervising  the  Board's  work  in  connection  with 
the  inspection  of  components  and  the  supply  of  inspec- 
tion gauges.  In  1916  Mr.  Durley  was  transferred  to 
the  inspection  department  of  the  Imperial  Ministry  of 


Munitions  as  officer  i/c  gauges  and  standards,  and  re- 
tained that  appointment  until  March,  1919,  when  the 
department  was  disbanded.  He  then  took  up  the 
position    of    secretary    of    the     Canadian    Engineering 


Mr.    R.    J.    Durley 

Standards  Association.  Mr.  Durley  is  a  member  of 
the  Engineering  Institute  of  Canada;  a  member  of  the 
Institution  of  Civil  Engineers  (England)  and  a  mem- 
ber of  the  American  Society  of  Mechanical  Engineers. 
He  was  awarded  the  M.B.E.  in  1918. 


and  public  buildings;    (b)  seasonal  nature  of  the  in- 
dustry and  possible  methods  of  regulation. 

(2)  Apprenticeship  and  craftsmanship  :  (a)  Con- 
sideration of  national  joint  conference  board  propos- 
als;   (b)  development  of  technical  training. 

(3)  Costs  and  production:  (a)  Factors  in  build- 
ing costs;  (b)  efficiency  in  its  relation  to  production; 
(c)  hours  of  labor;  (d)  wages  and  their  relation  to 
C(  >st  of  living. 

(4)  Conditions  of  employment :  (a)  Distribution 
of  labor;  (b)  unemployment  insurance;  (c)  industrial 
safety. 

(5)  Development  of  joint  industrial  councils. 


Construction  During  March 

BUILDING  and  engineering  operations  in  Can- 
ada showed  sluggishness  during  March.  The 
value  of  contracts  awarded  throughout  the 
Dominion  totalled  $10,256,700,  compared  with 
$17,641,000  in  February  and  $21,278,100  in  March. 
1920.  These  figures,  compiled  by  MacLean  Building 
Reports,  Limited,  represent  the  value  of  1.167  different 
projects  compared  with  734  separate  contracts  award- 
ed in  February.  No  less  than  927  residences  were 
started  during  the  month  compared  with  544  in  Feb- 
ruary. During  the  first  three  months  of  1921  the  value 
of    residences    started    totalled    $8,793,600,    compared 


with  $8,869,200  in  1920  and  $4,295,300  in  1919.  Real 
estate  agents  report  an  active  demand  for  housing 
accommodation.  The  March  figures  for  the  Dominion 
are  as  follows  : — 

Residences —  No.  Value. 

Frame    348  $1,082,000 

Brick    58?  3,499,100 

Business  Buildings — 

Frame    B0  200,400 

Brick    134  4,315,000 

Concrete    B  51,700 

Industrial   Buildings — 

Frame    .->  29,800 

Brick  • 11  367,000 

Concrete    2  12,000 

I  ngineering  Construction — 

Steel  bridges 3  332,500 

Concrete  bridges 1  7,000 

General    engineering    19  0,200 

Total   for  Dominion    1,167  $10,256,790 


The  city  of  Quebec  has  practically  abandoned  all 
hopes  of  making  a  success  of  the  housing  loan.  A 
decision  recently  taken  to  make  loans  to  individuals 
brought  from  40  to  50  enquiries,  but  none  of  those 
who  were  given  information  would  apply  for  the  loan. 
They  found  that  the  conditions  were  too  onerous  as 
regards  building  and  also  found  the  rate  of  interest  too 
high. 
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Canada's  Newest  Theatre— The 
Capitol  of  Montreal 


Its  Architectural,  Decorative,  H 
Features— New  Ideas 
Safety 

By  S.  W. 

THE  new  Capitol  Theatre.'al  Montreal,  opened 
to  the  public  on  April  2nd,  is  of  modern  fire- 
proof construction  throughout.  The  founda- 
tions arc  of  reinforced  concrete,  the  footings  of 
which  are  twelve  inches  thick  and  twenty  feet  below 
the  sidewalk  on  the  west  side,  and  seven  feet  below 
on  the  east  side.  The  superstructure  is  of  Laprairie 
red  plastic  brick  laid  up  in  ommon  bond  with  raked 
joints.  The  wide  overhanging  cornice  is  of  sheet  met- 
al, sand  blasted. 

The  roof,  which  is  unusually  steep,  is  composed 
of  cinder  concrete  formed  between  the  upper  flanges 
of  steel  purlins  and  reinforced  throughout  with  Clin- 
ton wire  fabric,  with  live-eighths  inch  rods,  four  feet 
on  centres.  The  roof  covering  is  a  composition  of  tar 
paper  well  bedded  in  pitch  and  covered  with  Elastic- 
mn  asphalt. 

Over  the  stage  section  a  large  skylight  is  installed, 
so  constructed  that  the  glass  panels  comprising  its 
sides  will  automatically  open  in  case  of  tire.  All  ex- 
terior doors  and  windows  are  of  kalamein  metal  and 
equipped  with  weather  strips. 

Heating  and  Ventilation 

The  heating  and  ventilating  equipment  is  the  best 
which  it  is  possible  to  obtain,  and  is  so  connected 
that  the  fresh  air  which  is  drawn  into  the  .basement, 
after  being  purified,  can  be  either  heated  or  cooled  as 
required,  and  is  then  blown  through  distributing 
ducts  which  run  through  from  east  to  west  under  the 
orchestra  floor.  Large  vertical  metal  ducts  direct  the 
air  to  the  ornamental  distribution  grilles  located  on 
the  mezzanine  and  balcony  floors:  in  addition  appro* 
imately  three  hundred  metal  grilles,  evenly  distributed, 
cut  into  the  floors  under  the  seats  of  the  auditorium. 
and  thus  insure  an  uninterrupted  supply  of  fresh  air 
at  all  times.  The  devitalized  air  is  withdrawn  through 
the  main  ceiling  1>\  means  of  two  Sirocco  disc  fans, 
each  eight  feet  in  diameter,  operating  at  22X  r.p.m 
and  exhausting  t wenty-hve  thousand  cubic  feet  per 
minute.  These  fans  are  operated  by  a  20  h.p.  motor. 
The  heat  is  supplied  by  3  No.  27  Spencer  tubular 
steam  boilers,  located  under  the  stage  section,  and  cap- 
able of  twenty-five  thousand  feel  of  radiation.  Two- 
column  Dominion  radiators  are  used  throughout  the 
house,  equipped  with   Hoffman  vents,  and  in  special 

rooms,  regulated  by  thermostatic  controls.  \  special 
feature  of  this  installation  is. that  the  radiators  which 
are  recessed  in  the  walls  are  located  oxer  openings 
which  connect  with  ducts  through  which  the  hot  air 
is  blown  and  distributed  betw  ecu  the  radiator  columns. 
The  radiators  are  all  concealed  by  ornamental  iron 
grilles.  At  each  exit  a  perforated  grille  with  a  radi- 
ator below  is  set  in  the  floor  in  order  to  moderate  the 
cold  air  when  the  doors  are  open  during  the  winter. 
Plumbing  fixtures  throughout  the  building  are  of 


eating,  Ventilation  and  Lighting 
for  the  Comfort  and 
of  Patrons 

Coombe 

modern  design,  patterned  after  the  fixtures  used  in 
the  Capitol  Theatre,  New  York,  and  are  of  white 
vitreous  chinaware,  the  metal  fittings  all  being  nickle- 
plated,  The  lavatories  are  as  sanitary  as  it  i--  possible 
to  make  them,  the  floors  being  of  white  hexagon  tile. 
the  wainscoting  of  2j_.  in.  x  <>  in.  cream  tile,  and  the 
partitions  of  grey  Missisquoi  marble.  The  upper 
walls  are  of  waterproof  cement  finished  in  a  cream 
colour.  Marble  drinking  fountain-  are  provided  on 
the  mezzanine  and  auditorium  floors. 

Fire  Protection 

The  fire  protection  system  is  unusually  elaborate, 
and  comprises  an  automatic  sprinkler  system  with 
alarms  connected  with  fire  headquarters.  The  sprink- 
lers are  located  over  the  proscenium  arch,  stage,  and 
dressing  room  section.  I  lose  racks  containing 
enty-five  feet  of  standard  hose  are  distributed  through- 
out the  building  so  that  the  whole  area  is  adequately 
protected.  These  racks  are  enclosed  by  s^lass  doors 
with  illuminated  fire  panels  above.  The  feed  lines 
to  these  are  supplied  with  water  under  high  pressure. 
There  are  twenty-two  exits  from  the  building  con- 
necting with  the  street  or  fire  escapes.  Over  each 
exit  an  illuminated  panel  is  provided. 

Lighting 

The  light  for  the  building  is  provided  in  two  series 
so  that  it  is  not  possible  for  the  house  to  be  entirely 
without  light,  as  these  series  are  fed  from  separate 
transmission  lines.  As  an  added  precaution  gas  out- 
lets are  provided  which  will  burn  continuously. 

The  lighting  installation  is  possibly  the  most  elab- 
orate of  any  yet  installed  in  any  theatre  in  Canada. 
Alternating  current  is  provided  for  two  hundred 
kilowatts,  as  well  as  for  a  power  load  of  seventy-five 
h.p.  required  to  operate  the  motors  controlling  the 
fans,  etc.  Approximately  two  thousand  25  to  40  c.p. 
electric  globes  will  be  uSed  to  illuminate  the  ceiling, 
main  cornice,  and  stage,  and  in  addition  to  this, 
numerous  arch  lights,  with  a  large  central  chandelier 
suspended  from  the  dome  of  the  main  ceiling.  The 
main  switchboard  wil  be  located  on  the  stage  and  will 
be  of  the  "dead  front  type"  i.e.  with  no  live  parts. 
Fifty-nine  master-levers  and  switches  are  provided 
OH  this  board  to  shut  off  at  will  any  part  of  the  house 
or  stage.  Above  the  switchboard  a  dimming  appar- 
atus is  installed  known  as  "Simplicity  Theatre  Spec- 
ial." having  forty  separate  dimmer  controls  so  that 
the  house  may  be  brightened  or  darkened  at  the  same 
time.  Bv  means  of  this  apparatus;  wonderful  colour 
effects  will  be  produced,  the  electric  globes  provided 
in  the  main  ceiling  and  in  other  parts  of  the  1 
being  coloured  red.  blue  and  amber. 

lnter-comniu, licat  ing      telephones      are      provided 
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throughout  the  house.  The  stage  is  so  equipped  with 
apparatus  for  handling  heavy  scenery  and  other  para- 
phernalia, that  the  house  may  be  turned  into  a  vaude- 
ville theatre  should  this  be  desired  in  the  future. 
Twelve  dressing  rooms,  green  room  and  toilets  are 
provided  for  the  artists,  in  designing  these  rooms 
the  comfort  of  the  artists  was  fully  taken  into  con- 
sideration, and  the  conveniences  usual  to  a  first-class 
hotel  are  provided. 

Organ  Console 

In  front  of  the  stage  an  unusually  large  orchestra 
pit  has  been  provided  which  will  accommodate 
thirty-five  musicians  in  addition  to  an  organ,  the  or- 
gan console  being  located  on  the  axis  line  of  the 
building  and  so  equipped  that  it  may  be  raised  above 
the  level  of  the  stage  or  lowered  to  the  orchestra  pit 
level.  This  is  accomplished  by  means  of  a  hydraulic 
plunger  elevator  designed  and  installed  by  the  Otis 
Fenson  Company.  The  organ  pipes  are  exposed  and 
distributed  equally  on  each  side  of  the  house  in  four 
hays,  each  bay  containing  forty-five  pipes,  ensuring 
an  even  distribution  of  sound  throughout  the  house. 
Four  proscenium  boxes  have  been  provided,  two  in 
each  bay  below  the  organ  pipes. 

In  connection  with  the  organ,  an  echo  organ  ap- 
paratus has  been  installed  above  the  dome  of  the  main 
ceiling.  The  sound  is  transmitted  from  the  organ  in 
the  orchestra  pit  to  an  echo  room  and  there  amplified 
and  conducted  through  a  duct  connecting  with  a  per- 
forated plaster  panel  of  heraldic  design  located  in  the 
dome  of  the  ceiling. 

The  Ceiling 

Undoubtedly  the  main  feature  so  far  as  architect- 
ural design  is  concerned  is  the  high  vaulted  ceiling 
and  the  wonderful  lighting  effect  produced  in  connec- 
tion therewith.  This  ceiling  is  of  empire  design. 
The  dome  is  flanked  by  120  vault  coffers.  In  each 
coffer  is  suspended  an  inverted  dome-shaped  pend- 
ant in  which  is  concealed  coloured  lights,  so  connect- 
ed in  series  that  numerous  elaborate  colour  combina- 
tions may  be  produced.  At  each  end  of  the  dome,  as 
has  already  been  mentioned  heraldic  perforated  grilles 
have  been  installed.  Through  one  of  these  the  devit- 
alized air  is  withdrawn,  and  through  the  other  the 
sound  from  the  echo  organ  is  distributed. 

The  colour  scheme  employed  on  the  ceiling  gives 
an  effect  of  old  gold  reminiscent  of  ancient  Rome. 
The  heavy  cornice  and  frieze  which  surround  the  ceil- 
ing are  suppo'rted  by  large  fluted  columns  surmounted 
by  Corinthian  capitals.  These  columns  are  of  verd- 
antique  marble  with  capitals  of  gold.  Between  these 
supporting  columns  private  boxes  have  been  installed. 

The  walls  of  the  auditorium  are  wainscotted  with 
verd-antique  marble,  and  above  are  large  panels  of 
silk  of  a  greenish-blue  pattern  with  golden  back- 
ground. At  the  rear  of  the  house  a  marble  standing 
rail  of  light  green  has  been  provided.  This  rail  and 
the  rear  wall  forms  the  orchestra  promenade,  and  gives 
access  to  the  main  exits.  The  principal  feature  of 
this  promenade  is  a  large  aquarium,  which  features 
a  waterfall  in  a  large  glass  lined  tank.  This  tank  is 
housed  in  by  dark  lapislazuli  marble.  The  waterfall 
comes  from  a  niche  of  light  green  corona  marble. 
The  fountain  is  embellished  by  a  free  standing  twisted 
column  of  Siberian  blue  marble,  one  on  each  side. 

Access  to  the  mezzanine  and  balcony  floors  is  by 
means  of  two  grand  stairways  starting  from  the  prom- 
enade. The  balustrade  of  this  stairway  is  of  light 
green,  and  the  treads  of  light  grey  Missisquoi  marble. 


The  furnishings  are  in  keeping  with  the  rich 
colouring  of  the  different  types  of  marble  used.  The 
grand  drape  and  drop  curtain  screening  the  proscen- 
ium arch  are  of  henna  and  gold,  with  black  and  gold 
trimmings.  The  hangings  for  the  openings  at  the 
rear  of  the  proscenium  boxes  will  be  of  similar  mater- 
ial. The  chairs  throughout  the  auditorium  and  bal- 
cony have  a  cafe  ou  lait  finish  with  verd-antique  sup 
ports.  The  carpets  arc  of  axminster  and  dark  henna 
in  colour. 

The  Entrance 

The  entrance  is  located  on  St.  Catherine  Street. 
The  St.  Catherine  Street  front  is  of  white  terra  COtta 
48  feet  high  and  19  ft.  6  inches  in  width.  The  car- 
touche surmounting  the  front  has  emblazoned  thereon 
the  Montreal  coat  of  arms.  This  front  is  to  be  bril- 
liantly illuminated  and  a  large  vertical  sign  installed. 
An  ornamental  iron  marquise  is  provided. 

A  ticket  booth  is  provided  in  the  outer  vestibule 
and  a  box  office  in  the  inner-lobby.  The  lobby,  which 
is  1 10  feet  long,  connects  with  the  theatre  by  means 
■  if  a  balustrade  leading  to  the  mezzanine  floor.  This 
lobby  is  of  marble  throughout  in  which  is  recessed  a 
series  of  mirrors.  In  the  outer  lobby  advertising- 
display  frames  are  located.  Black  and  gold,  LeBelge, 
verd-antique  and  blue  Siberian  marbles  combine  in  a 
wonderful  effect. 

The  Mezzanine  Floor 

The  mezzanine  floor  is  devoted  entirely  to  the  con- 
venience of  theatre  patrons,  and  gives  access  to  the 
main  stairs  leading  to  the  auditorium.  The  feature  of 
this  floor  is  a  large  light-well  surrounded  by  a  balus- 
trade of  Botticino  marble.  A  base  and  border  of 
Canadian  grey  marble  surround  the  walls  and  support 
a  wainscotting  of  Bottocino.  The  treatment  above 
the  wainscotting  is  similar  to  that  employed  in  the 
auditorium.  Above  are  silk  panels  of  green  and  gold, 
surmounted  by  rich  plaster  ornamentation.  On  this 
floor  are  located  the  check  room,  telephones,  ladies' 
retiring  room,  gentlemen's  smoking  room,  and  toilets, 
besides  the  general  lounge  room  overlooking  the 
operating  room.  The  ladies'  retiring  room  is  elabor- 
ately furnished,  and  is  painted  a  warm  French  grey. 
A  marble  fireplace  adds  to  its  attractiveness.  The 
smoking  room  resembles  an  old  English  tap  room. 
The  floor  is  of  wide  open  planks.  A  wide  open  fire- 
place of  ample  proportions  is  a  distinct  attraction. 
This  room  is  finished  in  fumed  oak.  The  toilets  are 
of  Missisquoi  grey  marble  and  white  tile  throughout. 
The  lounge  room  is  richly  ornamented  and  provided 
with  settees.  From  this  room  patrons  may  view  the 
picture  machines  in  operation. 

The  Operating  Room 

The  operating  room  is  fitted  with  the  most  modern 
protection  equipment.  The  machines  are  of  white 
enamel  and  the  floor  and  walls  of  white  tile,  so  de- 
signed that  it  will  be  possible  to  keep  this  place  spot- 
lessly clean  at  all  times.  This  is  very  different  from 
the  operating  rooms  of  the  past.  The  location  of 
this  room,  which  is  underneath  the  lower  section  of 
balcony,  is  unusual,  and  is  considered  by  experts  to  be 
a  decided  innovation  which  will  produce  maximum 
efficiency  in  picture  projection,  as  these  machines  are 
on  practically  a  level  with  the  centre  of  the  screen, 
avoiding  the  obtuse  angle  usual  when  these  operating 
rooms  are  located  at  the  back  of  the  upper  balcony. 

The  seating  layout  in  the  auditorium  and  balcony- 
has  been  so  arranged  that  a  clear  view  of  the  screen 
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may  be  obtained  without  any  possibility  of  distor- 
tion. A  feature  which  will  he  at  once  noticeable  is 
that  whilst  the  soffit  of  the  balcony  is  higher  than  in 
most  theatres,  yet  the  balcony  has  a  much  more  grad- 
ual rise.  The  auditorium  has  a  seating  capacity  of 
1,509;  the  balcony,  925;  the  lounge  boxes,  110.  and  the 
proscenium  boxes  1 0, 

The  theatre  was  designed  by  Mr.  Thos.  W.  Land), 
Of  Toronto  and  New  York.  The  associate  architects 
are  Messrs.  Ross  &  McDonald,  Montreal.  The  direct 
architectural  supervision  was  looked  after  by  Mr.  S. 
\V.  Coombe,   representing  the  owners  and  architects. 

The  Contractors 

The  building  was  erected  by  the  Atlas  Construc- 
tion Company  of  Montreal,  of  which  Mr.  E.  W.  Wall 
is  general  superintendent,  and  Mr.  Geo.  Smith,  con- 
struction superintendent. 

The  sub-contractors  and  suppliers  of  materials 
were:  Structural  steel,  The  Dominion  Bridge  Co., 
Montreal;  fire  escapes  and  interior  stairs,  Canadian 
Welding  Co.,  Montreal;  ornamental  iron.  Fred  Mc- 
Kay   Iron    Works,    Montreal;   plumbing,   heating   and 


ventilating,  A.  Welch  &  Son.  Toronto;  sheet  metal 
work,  A.  Matthews,  Ltd.,  Toronto;  roofing,  J.  Menard, 
I'apineau  Ave.,  Montreal;  plain  painting,  J.  Rob 
Toronto;  decorative  painting,  Ekhardt  Stud 
Broadway,  New  York;  electrical  installation,  J.  M. 
Levy,  New  York  ;  asbestos  curtain,  F.  Camph  &  Son. 
New  York;  glazing  and  arc  glas--.  Hobbs  Manufac- 
turing Co.,  Montreal;  projection  machines,  etc.,  Perk- 
ins Electric  Company,  Montreal;  mill  work,  Traversy 
Limited,  Montreal;  hardware,  Durand  Hardware  Co., 
Montreal;  marble,  Smith  Marble  Company,  Mont- 
real; composition  marble,  Ca.-tona  Products,  Mont- 
real; automatic  sprinklers,  Rockwood  Sprinkler 
Montreal;  electric  fixtures.  Black  &  Boyd,  New  York: 
drop  curtain,  hangings,  etc..  Bells  Galleries,  Montreal ; 
carpets.  Murray-Kay  Ltd.,  Toronto;  watchman  signal 
service,  Dominion  Messenger  &  Signal  Co.,  Mont- 
real; kalamein  and  hollow  metal  work.  Metal  Shingle 
&  Siding  Co.,  Montreal;  elevator  for  organ,  Otis  Fen- 
som  Company,  Montreal;  electric  signs.  Matey  Sign 
Co.,  Ltd.,  Toronto;  electric  current,  Montreal  Light. 
Heat  &  Power  Co.;  Plastering,  McXulty  Bros..  Mont- 
real ;  modelling,  F.  Tompkins,  Montreal. 


Structural  Steel   Work   of   the 

Capitol  Theatre 

Unusual  Features  in  the  Erection  Scheme— To  Facilitate  Other 
Trades,  Roof  Was  Erected  Before  Balcony,   In- 
volving More  Elaborate  Methods 

By  L.  R.  WILSON 
Dominion  Bridge  Co.,  Ltd.,  Montreal 


THF  structural  framing  of  the  Capitol  Theatre, 
Montreal,  presents  some  unusual  features,  and 
a  general  description  of  the  erection  methods 
employed  may  prove  of  interest.  The  erection 
of  the  steel  work  was  carried  on  concurrently  with 
other  construction,  and  this  programme  dictated  the 
general  sequence  of  operations,  and  the  particular 
methods  adopted.  The  general  framing  may  be 
studied  in  the  various  diagrams  reproduced.  At  the 
request  of  the  contractors  the  programme  was  drawn 
up  to  erect  the  roof  before  the  balcony.  This  was 
necessary  in  view  of  the  approaching  cold  weather  to 
allow  the  building  to 'be  enclosed  and  facilitate  other 
construction  work.  This,  however,  involved  some- 
what more  elaborate  erection  methods  tban  would 
otherwise   have  been   required. 

Guy  Derrick  on  Timber  Tower 
Preliminary  erection  preparations  consisted  of 
setting  up  a  timber  tower  about  the  centre  of  the 
main  floor.  This  tower  was  about  25  feet  in  height. 
the  base  being  about  30  feet  square.  It  was  strongly 
framed  of  12  in.  x  12  in.  posts  well  braced,  the  top 
being  guyed  both  longitudinally  and  laterally.  On 
the  deck  of  the  tower  was  mounted  a  12-ton  steel  guy 
derrick  of  SO- ft.  mast  and  70-ft.  boom,  stayed  by  six 
Is  in.  wire  cable  guys,  with  turnbuckles  "hitched  to 
anchorages  previously  placed  during  the  construction 
of  the  foundations.  The  hoisting  cables  were  carried 
down  the  mast   to  snatch  blocks,  and  thence  horizon- 


tally to  the  drums  of  a  hoisting  engine  set  up  on  the 
ground  at  the  back  of  the  main  floor. 

The  steel  work  was  fabricated  at  the  Dominion 
Bridge  Company's  works  at  Lachine  and  shipped  to 
the  site  by  auto  trucks,  the  size  and  weight  of  the 
various  pieces  being  determined  by  shipping  and  erec- 
tion considerations.  Storage  space  at  the  site  being 
limited,  fabrication  and  shipments  were  to  schedule 
as  drawn  up  by  the  erection  department.  By  means 
of  the  derrjek  already  described,  the  trucks  were  un- 
loaded and  steel  placed  inside  the  building. 

The  first  steel  required  was  the  proscenium  truss 
T-0  over  the  front  of  the  stage.  This  was  shipped 
knocked  down,  and  when  assembled  at  the  site  was 
about  50  feet  long,  and  12  feet  deep,  weighing  9  tons. 
It  was  erected  by  an  auxiliary  steel  ginpole  with  lines 
leading  back  to  the  hoisting  engine.  It  was  carefully 
set  to  the  correct  position  and  the  ends  then  bricked 
in  by  the  contractor. 

The  wall  columns  3,  4.  5.  6,  were  next  erected,  to- 
gether with  the  two  trusses  B7.  between  columns  4 
and  6,  3  and  5.  at  the  level  of  truss  TB4.  Rec 
hail  been  left  in  the  walls  until  a  height  of  about  15 
teet  was  reached.  The  columns  and  trusses  were 
then  erected  by  the  derrick,  the  position  and  plumb- 
ness  being  carefully  checked.  The  steel  work  was 
then  built  in  and  the  walls  carried  up  to  full  height. 

For  the  main  roof  the  following  programme  was 
followed,    all    the    trusses    being    shipped    in    knocked 
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Longitudinal    section   of    Gapitol   Theatre,    Montreal. 


down  form  and  being'  assembled  on  the  ground  at  the 
site.  Columns  1  and  2  were  first  set  up  and  guyed 
temporarily.  The  forward  truss  T4,  weighing-  11  tons, 
was  then  erected  and  braced  to  the  proscenium  wall, 
being  handled  in  one  section  by  the  derrick.  The  rear 
truss  T3  was  next  completely  assembled  on  the  ground 
in  a  vertical  position,  its  total  weight  being  17  tons. 
An  auxiliary  steel  ginpole  was  then  set  up  about  ten 
feet  to  the  right  of,  and  just  off  the  line  of  the  truss. 
It  was  securely-guyed  and  the  hoisting  lines  carried  to 
the  drum  of  an  engine  used  by  the  contractor  for 
hoisting  construction  materials.     The  truss  was  then 


erected  by  equalizing  the   load   over   the   derrick   and 
the   auxiliary    mast    just    described. 

The  following  procedure  was  adopted  to  allow  for 
the  walls  which  held  the  steel  columns  having  become 
out  of  plumb.  The  connection  between  the  truss  and 
column  at  one  end  consisted  of  full  size  rivet  holes  in 
both  members.  At  the  other  mend,  however,  full  size 
holes  were  provided  in  the  truss,  but  the  only  hales  in 
the  column  connection  were  four  slotted  holes  allow- 
ing for  one  inch  adjustment.  These  holes  allowed 
sufficient  connection  to  take  the  weight  of  the  truss, 
and  holes  were  then  drilled  in   the  column  using  the 
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truss  connection  as  a  template.  This  procedure  proved 
quite  satisfactory  and  probably  saved  much  trouble 
in  the  field. 

The  two  longitudinal  trusses  Tl  were  next  erected, 
followed  by  all  the  wall  bearing  purlins  and  BUndry 
bracing.  Last  of  all  the  middle  truss  T2  was  erected 
and  the  remaining  purlins,  thus  completing  the  main 
roof.  Rivetting  was  commenced  forthwith  on  the  roof 
and  pushed  to  rapid  completion.  During  the  progress 
of  this  work,  a  small  stiff-leg  derrick  was  mounted  on 
the  main  roof  near  the  stage,  and  with  this  the  steel 
framing  over  the  stage  was  erected,  some  of  this  re- 
quiring most  careful  alignment  to  ensure  perfect  op- 
eration of  stage  scenery,  curtains,  etc.  The  phase  of 
erection  described  was  begun  early  in  October  and 
completed  by  the  end  of  the  same  month.  The  gen- 
eral contractor  then  proceeded  rapidly  with  the  roof 
and  other  construction.  The  steel  derrick  was  lowered 
and  re-mounted  on  the  ground  level,  the  tower  being 
dismantled   and    removed. 

The  Balcony  Steel 

It  had  been  the  intention  to  erect  the  balcony  steel 
with  the  guy  derrick  but  it  was  found  that  the  height 
of  the  mast  would  interfere  seriously  with  the  pro 
posed  scaffolding  of  the  contractor  for  the  suspended 
ceiling.  It  was,  therefore,  arranged  that  the  guy  der- 
rick would  be  replaced  by  a  stiff-leg  derrick  of  M  ft. 
mast.  On  account  of  the  floor  slope,  it  was  not  prac- 
ticable to  mount  this  derrick  on  rollers  so  that  it  was 
permanently  rigged  with  the  mast  somewhat  to  the 
front    of   the   main    balcony    tTUSS  TB3. 

Erection  was  begun  early  in  December,  starting 
with  the  framing  at  the  rear  of  the  building.  Truss 
TB4    was    shipped    partly    assembled,    partly    knocked 


Details   of   roof   trusses. 


down.  Arrangements  were  made  to  allow  the  trucks 
to  back  just  inside  the  building  through  a  temporary 
opening,  this  greatlj  facilitating  unloading  and  hand- 
ling. The  tins-  T 1 14  was  assembled  in  it.-  final  posi- 
tion using  two  temporary  wooden  trestles  about  22  ft. 
high.  The  steel  lo  the  rear  was  then  completed,  in- 
cluding the  two  trusses  B6,  which  were  shipped  com- 
pletely assembled.  A  60-ft.  boon,  was  used  for  this 
portion,  being  replaced  by  a  40-ft.  boom  for  the  for- 
ward  section.      The   main   truss  TB3   was   next   erected 

m  similar  fashion  using  temporarj    wooden  staging. 

Its    weight    completely    assembled    was   45    tons.      The 

precaution  had  been  taken  at  the  works  oi  completely 


assembling  both  these  trusses  TB3  and  TB4,  and  all 
connections  were  found  to  match  exceptionally  well, 
reaming  being  done  where  necessary.  As  a  result  the 
various  sections  were  assembled  in  the  field  with  ease. 

in  each  case,  the  holes  at  one  end  were  left  to  be 
drilled  to  match  in  the  field,  to  correct  any  variation 
in  distance  between  walls.  The  remaining  balcony 
and  mezzanine  steel  was  completed,  followed  by  such 
miscellaneous  framing  as  seat  frames,  boxes,  lobbies, 
etc.  The  main  erection  was  completed  about  New 
Year's  day. 

All  rivetting  was  done  by  air,  the  compressor  be- 
ing set  up  beside  the  hoisting  engine.  In  the  balcony 
trusses    particularly,    great    care    was    used,    as    rivets 


Roof  truss  T-3  as  seen  from  the  forward  truss  T-4. 

with  grips  up  to  o  _.  inches  in  length  were  common 
and  the  total  number  to  be  driven  was  \er\  large.  All 
work  was  carefully  inspected.  All  the  steel  work 
was  given  a  field  coat  of  black  graphite  paint  sup- 
plied by  the   Dominion   Taint   Works.   Ltd. 

A  feature  of  the  work  was  the  harmony  and 
operation  between  the  various  interests  and  contrac- 
tors, as  a  result  of  which  excellent  progress  was  made 
throughout.  The  erection  of  the  balcony  was  carried 
on  chiefly  by  artificial  light,  and  it  was  necessary  to 
have  the  scaffolding  above  entirely  floored,  to  safe- 
guard these  working  below  from  any  falling  materials. 
The  total  weight  of  structural  steel  was  350  tons, 
the  whole  supplied  and  erected  by  the  Dominion 
Bridge    Co.,    Ltd..   of    Montreal. 


Wages  of  Montreal  Plumbers 

The  Master  Plumbers'  Association  oi  Montreal 
and  the  National  and  Catholic  Plumbers'  LTnion  have 
signed  a  contract  for  the  season.  The  terms  of  the 
contract  are  the  same  as  those  in  force  last  year,  the 
wage  being  fixed  at  75  cents  an  hour  for  first-class 
plumbers  and  steamfitters.  70  cents  for  those  of  the 
second-class,  and  60  cents  an  hour  for  helpers.  The 
"open"  shop  is  recognized. 
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Building   Activity    During   the 

Past  Month 

An  Analysis  by  Provinces  of  Construction  Contracts  and  Con- 
templated Projects— Ten  Million  Dollars  the 
Total  of  the  Month's  Work 


GREAT  activity  prevails  among  the  builders  of 
residences  throughout  Ontario.  No  less  than 
642  dwellings  were  started  during  March,  but 
when  one  considers  that  over  100,000  couples 
were  married  in  the  Dominion  in  1920  and  but  11,117 
homes  built,  it  is  apparent  that  several  years  of  active 
building  must  occur  before  the  supply  will  begin  to 
catch  up  to  the  demand. 

During  March  construction  contracts  to  a  value 
of  $5,774,300  were  reported  by  MacLean  Building  Re- 
ports, Limited,  as  follows: 

Residences — ■  No.  Value. 

Frame 169  $    432,600 

Brick    473  2,882,500 

Business  Buildings — 

Frame    34  93,300 

Brick    83  2,002,000 

Concrete    2  10,000 

Industrial   Buildings — 

Frame    5  29,800 

Brick    5  13S.O0O 

Concrete 1  7.000 

Engineering  Construction — 

General   engineering    9  181.100 

Total  for  Ontario    781  $5,774,300 

The  following  projects  were  reported  for  the  first 
time  as  contemplated: 

Value. 
4  Apartments    $      82,000 

8  Churches 262,000 

13  Factories     264,000 

19  Public  garages    238,000 

11  Hospitals    345,300 

9  Hotels   and   clubs    585,000 

8  Office   buildings    l,34l!ooo 

14  Public    buildings    969,900 

258  Residences    1,370,000 

38  Schools     .. 1, 579,400 

v  36  Stores     367,000 

1  Theatre     150,000 

3  Warehouses     14,000 

427  Total    buildings    $7,567,600 

12  Bridges    161,000 

19  Sewers  and  water-mains   4,632,400 

17  Roads  and  streets   1,367700 

2  General    engineering    4o!ooo 

50  Total   engineering    $6,201,100 

Maritime  Provinces 

New  construction  in  the  Maritime  provinces  was 
quiet  during  March  when  contracts  to  a  value  of  $426,- 
000  were  awarded.  However,  there  was  a  large  in- 
crease in  the  volume  of  work  in  prospect.  During 
March  projects  to  a  value  of  $1,754,500  were  reported 
for  the  first  time,  compared  with  $740,500  during  Feb- 
ruary.   The  figures  in  detail  are : 

,   tt  Value. 

I  Ea£  °ry     $    2Q0 

I  u   t  \c    ga?g?s,   45'°00 

J  Hotels   and   chilis    (.,  000 


1  Public    building     40,000 

9  Residences    63,500 

g  Schools    1.20,000 

1  Store     18,000 

lit  Total    for    Maritime    $    547,500 

4  Bridges    ■ l  ,015,000 

1  Dams    and    wharves     12,000 

3  Sewers  and  water-mains 80,000 

1    Road    and    street     100,000 

9  Total    engineering     $1,207,000 

During  March  construction  contracts  to  a  value 
of  $426,000  were  reported  as  follows: — 

Residences —  No.  Value. 

Frame     Hi  $       74,000 

Brick   l 

Business   Buildings — 

Frame     i  5,500 

Brick     ;,  269,500 

I  oiicrete     I  30,000 

Engineering    t  onstruction — 

Steel     Bridges     1  27,000 

% I  $426,000 

Quebec 

Quebec  is  the  only  province  in  Canada  reporting  a 
larger  volume  of  contracts  awarded  (hiring  the  first 
three  months  of  1921  than  in  the  corresponding  period 
of  1920.  The  figures  for  this  year  are  S14.251.900  and 
for  the  last  year  $13,914,700'  During  .March  work- 
valued  at  $1,882,700  was  started.  The  figures  in  detail 
follow : — 

Residences —  \,,.  Value. 

Frame    :;.:  s    115,300 

Brick    108  ,  ">90.600 

Business   Buildings — 

Frame    .-,  17,500 

Brick      31  729,500 

Concrete     4,  9,200 

Industrial   Buildings — 

Brick    g  231,000 

Concrete   l  s.ooo 

Engineering  Construction — 

Steel    bridges    l  55,000 

Concrete    bridges     l  7,000 

General    engineering     2  116,600 

Total  for  Quebec  192  $1,882,700 

The  following  projects  were  reported  during  March 
for   the   first   time    as    contemplated. — 

Value. 
I    Apartments    $    100,000 

6  Churches     577.000 

7  Factories    235,000 

7  Public  garages    2  i  7.000 

1    Hospitals    7,000 

4  Hotels  and  clubs   190,000 

7  Office    buildings     1,158. 000 

5  Public    buildings     74,000 

278  Residences     1 ,508,000 

23  Schools      869, 1 
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:ji   Stores    ' 805,000 

a  Warehouses   90,000 

380  Total  for  Quebec    $3,390,000 

Western  Provinces 

During  March  construction  contracts  to  a  value 
of  $2,173,700  were  awarded  in  the  four  Western  pro- 
vinces. The  total  as  compiled  by  Mac  Lean  Building 
Reports,  Limited,  for  the  first  three  months  of  1921 
is  $7,721,000,  compared  with  $10,976,200  during  the 
same  period  of  1920.  The  figures  in  detail  are  as 
follows: — 

Residences—  No,  Vali 

Frame    127            *    460, 

Business   Buildings — 

Frame    19  84,100 

Brick     15             1,314, I 

Concrete   i  3,600 

Engineering    ( lonstruction— 

Steel    bridges    '. I 

( reneral  engineering   -t  62,500 

Total  for  Western    Provinces   167  $4,172,700 

In  British  Columbia  during  March,  contracts  were 
awarded  for  109  frame  residences,  costing  $404,200, 
business  buildings,  of  which  14  arc  frame  construc- 
tion costing  $59,100,  7  of  brick  costing  $204,500,  and 
one  of  concrete  costing  $2,500.  4  general  engineering 
contracts  were  awarded  to  a  value  of  $62,500. 

In  Alberta  contracts  were  awarded,  during  March 
for  2   frame   residences  costing  $4,500;    1    brick  busi- 


buiiding    costing    $592,000   and    1    of    frame   at 

$2,000. 

In  Saskatchewan  contracts  were  awarded  for  one 
frame  residence  costing  $1,000;  3  frame  business 
buildings  costing  $21,300  and  1  of  brick  at  $90,000. 

In  Manitoba  contracts  were  awarded  for  15  frame 
residences  costing  $ 50,400 ;  1  frame  business  building 
costing  $1,700,  and  6  brick  business  buildings  costing 
$427,500.  A  contract  was  awarded  for  1  steel  bridge 
costing  $250,500. 

During  March  the  following  project!  were  re- 
ported for  the  first  time  as  contemplated: 


Value. 

>     1 00,000 

;  Churches    

330.000 

6  Factories    

B15.000 

s  Public    garages 

125,000 

195,000 

1 1    1  [otels    and    clubs 

180,000 

r  <  (ffice    buildings    

417,000 

ii  Public    buildings    

314,090 

LSI  Residences 

i- 

30  Schoo's    

373,300 

8  Stores    

127,000 

4  Theatres   

■  - 

26,000 

306    Total    for    West     

13,913,000 

l   Bridge 

150,000 

90,000 

278,000 

: 

6  General   engineering    

177,500 

18  Total    engineering     *    823.900 


Thin,   Strong   Slabs  of   Gunite 

Experience  Demonstrates  That  a  Thin  Lining  Heavily  Re- 
inforced Will  Stand  Up  Indefinitely,  While 
Heavier  Slabs  Will  Go  to  Pieces 


By  JOHN  V.  SCHAEFER 

President,  Cement  Gun  Construction  Co.,  Chicago 

Before  American  Concrete  Institute 


HAVING  had  an  interesting  and  successful  ex- 
perience in  the  use  of  thin,  heavily  reinforced 
concrete  slabs,  much  of  it  opposed  to  estab- 
lished practice,  1  wish  to  present  herein  a  few 
typical  cases.  To  a  busy  man  trying  to  make  enough 
to  pay  his  rent  and  taxes,  with  something  left  over 
for  food  and  clothing,  hypothetical  problems  and  their 
theoretical  solution  do  not  have  much  interest.  ,As  a 
rule,  problems  thrust  themselves  upon  him  and  they 
demand  instant  and  practical  solution,  even  though  all 
the  rules  and  theories  of  savants  may  be  broken.  As 
a  rule  the  solution  is  worked  out  not  by  mathematical 
calculations,  but  by  the  application  of  simple,  common 
sense ;  so  that  with  this  introduction  I  will  plunge 
at  once  into  some  of  my  experiences. 

In    1916    the    Cement-Guti    Construction    Co.    was 

doing  some  work  for  the  Ford  Motor  Co.  at  Detroit. 

One  day  the  architect  asked  us  to  help  him  solve  this 
problem. 

One  of  their  main  buildings,  known  as  Building  A. 
is  aboul  S3  ft.  wide  and  900  ft.  long.  The  building 
adjoins  the  power  house,  and  in  building  it  they  plan- 
ned to  use  the  roof  for  a  spray  pond  for  cooling  the 
cooling  water  of  their  big  gas  rsteam  engines.  To 
that  end  they  built  the  roof  in  bays  about  85  ft.  square. 


Each  bay  was  dished  to  the  centre  about  18  in.,  with 
a  uniform  slope  from  all  edges  to  the  centre,  where 
there  is  a  sump  about  20  in.  square,  from  which  a  cast- 
iron  pipe  conducts  the  water  back  to  the  pumps. 

The  roof  had  a  6  in.  concrete  slab.  Along  one  edge 
of  the  roof  was  a  parapet  wall.  The  other  edge  was 
tlat.  The  surface  was  not  all  even:  in  some  places 
where  hangers  had  been  required  in  the  room  below, 
holes  had  been  cut  through  the  roof  for  the  hangers 
and  the  holes  patched  and  the  hangers  mounded  over. 
In  addition,  some  of  the  bays  had  pent  houses  cover- 
ing heads  of  elevators,  and  the  brick  piers  for  support- 
ing the  spray  pipe  had  been  placed  right  on  the  roof. 

A  few  bays  of  this  roof  which  had  been  put  into 
service  had  been  covered  with  a  membrane  rooting 
many  plies  thick.  In  some  places  the  total  thick 
was  as  much  as  58  m.  This  membrane  was  made  con- 
tinuous over  the  ridges  between  bays  and  flashed 
along  parapet  and  around  piers  and  pent  hoi; 

Temperature  Varies  From  +  200    to  —  20 

The  sprays  were  in  use  pouring  hot  water  on  these 
roofs  from  Monday  morning  until  Saturday  night — 
Over  Sunday  they  were  shut  down,  so  that  through 
the  week  they  were  subjected  to  nearly  boiling  hot 
water,  and  over  Sunday  they  might  be  subjected  to  a 
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temperature  of  20°  below  zero.  Under  these  conditions 
the  membrane  had  gone  to  pieces  and  the  matter  was 
a  serious  one,  as  the  room  below  was  used  for  such 
purposes  as  pattern  shop,  dynamo  winding,  moving 
picture  laboratories,  etc.,  and  of  course  any  leakage 
through  this  roof  was  a  serious  matter. 

We  were  asked  whether  we  could  shoot  a  water- 
proof coating  of  gunite  on  these  roofs  and  make  them 
tight.  Here  was  a  problem.  The  underside  of  this 
roof  slab  was  at  a  fairly  constant  temperature  the 
year  round.  The  top  surface  had  a  weekly  tempera- 
ture change  from  about  200°  above  zero  to  20°  below 
zero.  We  figured  that  any  concrete  coating  applied 
to  the  top  surface  of  these  roof  slabs  would  have  to 
crack  on  account  of  contraction  and  expansion.  Our 
suggestion  was  to  place  on  the  roof  a  thin  gunite 
slab  heavily  reinforced,  and  so  placed  that  it  would 
not  be  attached  to  the  concrete  roof  slab  at  all. 

We  were  given  an  order  to  treat  two  of  the  sec- 
tions in  accordance  with  our  theory.  We  first  mop- 
ped the  surface  with  pitch.  We  then  placed  a  double 
layer  of  No.  7- A  American  Steel  &  Wire  Co.'s  tri- 
angular mesh,  with  main  wires  at  right  angles  and 
with  end  and  side  laps  securely^tied.  Over  the  ridges 
between  bays  we  built  curbs  8*in.  high  Split  through 
the  centre  so  as  to  make  an  expansion  joint,  and  over 
the  top  of  the  curbs  we  placed  a  galvanized  iron  coyer 
with  the  edges  bent  down  about  2  in.  to  prevent  the 
spray  from  falling  into  the  open  joint.  This  gave  us  a 
sort  of  a  shallow  pan  or  basin  85  ft.  square,  18  in. 
lower  at  the  centre  than  around  the  edges,  and  with 
free  ends  all  around  the  edges.  Of  course,  along  one 
side  we  flashed  into  the  parapet  wall. 

These  two  were  fairly  successful.  However,  some 
small  cracks  did  open  and  there  was  some  slight  leak- 
age. We  never  found  out  exactly  where  the  leakage 
came  from.  The  cracks  seemed  to  be  surface  cracks 
only  and  we  never  believed  that  they  caused  the  leak- 
age. However,  the  work  was  so  satisfactory  that  the 
rest  of  this  roof  was  done  in  the  same  manner  and  has 
been  in  continuous  successful  use  for  several  years. 

No  Leaks 

When  a  year  later  four  additional  bays  were  built 
we  covered  these  in  the  same  way,  except  this  time 
we  saw  to  it  that  the  roofs  were  left  smooth,  without 
any  obstructions,  and  the  brick  piers  were  built  on 
top  of  our  gunite  basin,  instead  of  projecting  through 
'them.  Furthermore,  this  time  we  supplied  more  rein 
forcement  and  we  were  more  particular  about  prevent- 
ing a  bond  between  the  roof  slab  and  the  gunite.  We 
first  placed  a  J/2  in.  layer  of  dry  sand  all  over  the  roof 
On  this,  to  prevent  blowing  it  away  with  our  guns,  we 
placed  a  thin  layer  of  tarred  felt.  Over  this,  with  suit- 
able spacers,  we  placed  our  double  layers  of  wire  mesh, 
and  in  addition  a  %  in.  square  rod'  18  in.  centers  in 
both  directions.  Through  this  we  shot  a  2]/2  in.  layer 
of  gunite.  These  basins  never  even  showed  a  hair 
crack,  and  we  believe  that  we  successfully  accom- 
plished what  we  set  out  to  do,  namely,  to  build  shal- 
low basins  floating  on  a  layer  of  sand,  which  were 
free  to  contract  and  expand  independent  of  the  roof, 
and  which  were  so  heavily  reinforced  that  they  would 
come  and  go  with  contraction  and  expansion  without 
cracking.     These  roofs  never  leaked. 

Right  here,  let  me  say  that  gunite— the  product  of 
the  cement-gun— has  no  miraculous  properties  No 
laws  of  nature  are  suspended  when  a  1 :3  mix  of  con- 
crete is  shot  with  the  cement-gun.  Gunite  is  simplv 
a    rich    concrete,    perfectly    mixed    and    perfectly    hy- 


drated,  and  placed  under  conditions  which  insure  maxi- 
mum density.  Concrete  equally  rich,  equally  well 
mixed  and  equally  well  placed  by  any  means  that  will 
insure  equal  density,  will  be  equally  good.  Gunite 
when  placed  by  experienced  men  is  really  a  wonderful 
material,  but  when  placed  by  inexperienced  men  is 
likely  to  be  the  worst  kind  of  a  snare  and  a  delusion. 

Theory  of  the  Work 

Now  a  word  as  to  tin-  theory  on  which  we  pro 
ceeded.  The  co-efficient  of  expansion  of  concrete  and 
of  steel  is  the  same  to  within  a  very  small  fraction — 
so  small  that  for  work  like  the  above  the  difference  is 
negligible.  If  a  -lab  like  the  above  is  free  to  move, 
there  is  no  reason  why  expansion  cracks  should  occur. 
The  centre  was  anchored  by  the  sump :  the  edges 
were  free  to  conn-  and  go,  except  for  the  friction,  and 
as  this  friction  on  a  large  area  would  be  very  great, 
a  sufficient  amount  of  steel  was  needed  to  actually 
pull  and  push  the  -lab  as  it  contracted  and  expanded. 
In  the  case  of  a  slab  held  fast  at  the  ends  or  at  inter- 
vals like  the  wall  of  a  building,  such  a  slab  cannot 
conn-  and  go  at  will.  When  contraction  occurs  there 
is  a  shortening  of  the  structure,  and  if  the  ends  can- 
not move  toward  each  other  then  this  shortening  must 
he  taken  care  of  by  a  crack,  as  concrete  will 
not  stretch,  and  somewhere  about  300  lbs.  per  sq.  in. 
it  suddenly  gives  way.  Such  a  slab  simplv  cracks  in 
one  or  more  places  at  the  weakest  spots,  the  sum  total 
of  the  width  «>f  the  cracks  being  equal  to  the  total 
amount  of  contraction. 

Steel,  on  the  contrary,  stretches  approximately  in 
Dro  'ortion  to  its  Rtress  up  to  a  certain  point  called 
its  elastic  limit.  Now,  assuming  roughly  that  con- 
crete w'li  stand  300  lbs.,  and  that  at  10,000  lbs.  steel  is 
stretched  but  a  very  little,  if  we  give  a  slab  steeJ  rein- 
forcement equal  to  300  4-  10.000=  .003  as  much  cross 
section  in  steel  as  it  has  in  concrete;  we  have  a  slab 
which  when  it  contracts  will  not  crack  in  one  or  two 
places.  Every  fractional  inch  of  it-  length  will  stretch 
the  exact  amount  of  that  fractional  inch  of  steel.  We 
will  not  have  a  few  visible  and  dangerous  cracks;  we 
will  have  millions  of  microscopic  cracks,  none  of  them 
wide  enough  to  ever  let  water  through.  It  is  upon 
this  theory  that  we  have  proceeded,  and  our  success 
thus  far  has  been  gratifying. 

In  about  1913,  at  the  plant  of  the  Haskell-Barker 
Car  Co.,  at  .Michigan  City.  Ind.,  a  large  coal  bunker  of 
the  parabolic  suspended  type  was  lined  with  2  in.  of 
reinforced  gunite.  Speaking  from  memory,  this  coal 
bin.  which  is  like  a  steel  bag.  was  about  20  it.  across 
and -about  20  ft.  deep.  The  sides  of  it  took  different 
shapes,  depending  upon  the  stage  of  loading,  so  that 
each  side  actually  moved  in  and  out  a  distance  of 
in.,  or  as  the  men  on  the  job  said,  it  "breathed."  This 
breathing  took  place  every  time  the  coal  bin  was 
emptied  and  loaded.  It  ha-  been  breathing  in  that  way 
from  that  time  to  this,  and  an  inspection  made  iii 
1920  discovered  no  damage  of  any  kind  to  the  lining, 
which  seemed  to  be  as  good  as  the  day  it  was  put  in. 

The  above  experience  forces  us  to  the  conclusion 
that  in  a  great  many  cases  a  thin  lining  heavily  rein- 
forced will  stand  up  indefinitely,  where  a  much  heavier 
lining,  whether  it  be  reinforced  or  not.  may  go  to 
piece-. 


During  March.  Montreal  building  permits  totalled 
$559,165,  making  the  total  for  the  first  three  months 
$1,742,715. 
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Manitoba  Parliament  Building 
is  an  Imposing  Structure 

A  Word-Picture  of  One  of  the  Most  Outstanding  Pieces  of 

Architecture  in  the  Dominion -Nine  Years 

in  the  Making 


MANITOBA  has  ever)  reason  to  be  proud  of 
her  new  Parliament  Buildings  at  Winnipeg, 
the  province's  capital,  for  it  is  perhaps  the 
most  imposing  structure  in  Western  Canada 
and  one  of  the  most  outstanding  pieces  of  architecture 
in  the  whole  Dominion.  It  stands  to-day  as  a  culmin- 
ation of  nine  years  of  effort,  during  which  time  many 
obstacles  have  been  met,  and  at  last  have  been  suc- 
cessful!} overcome,  until  the  province  has  now  a 
legislative  burlding  that  befits  the  importance  of  the 
province  and  is  a  worthy  expression  of  the  disu- 
nity of  the  state  and  the  legislative  function.  Klegant 
and  graceful  architecture,  artistically  decorated  and 
embellished  and  carefully  designed  and  constructed, 
it  is  a  building  that  is  quite  in  accord  with  the  pro- 
gress that  Manitoba  has  undergone  in  the  few  years 
since  its  union  with  the  confederation  of  the  provinces 
that  now  form  the  Dominion. 

The  present  pile  had  its  origin  in  December,  1911, 
when  the  provincial  government  decided  to  call  com- 
petitive drawings  for  the  new  provincial  capitol.  All 
architects  in  the  British  Empire  were  permitted  to 
bid  by  the  terms  of  the  competition  and  on  the  closing 
date  in  the  spring  of  1912,  67  sketches  for  the  pro- 
posed building  had  been  submitted.  The  judging  of 
these  drawings  was  at  once  undertaken  and  by  elim- 
ination, all  but  five  were  passed  up.  After  further 
consideration  and  expressions  of  opinion  by  outside 
architects,  these  five  were  reduced  to  two-  the  draw- 
ings of  Frank  Simon  of  Liverpool,  and  F.  S.  &  W.  H. 
Maxwell,  of  Montreal.  In  order  to  secure  a  compet- 
ent authority  to  make  the  final  decision,  the  Manitoba 
government  engaged  Mr.  Leonard  Stoke,  past  pres- 
ident  of  the    Royal   Institute  of  British"   Architects,  to 


determine  which  of  the  two  suggestions  was  the  most 
acceptable.  In  his  judging,  Mr.  Stoke  was  unaware 
of  the  identity  of  the  two  architects  and  based  his 
decision  solely  on  the  merits  of  the  respective  draw- 
ings. A-  a  result  of  his  careful  determination,  the 
scheme  of  Mr.  Simon  was  accepted  and  he  was  in- 
structed to  proceed  to  draw  up  specifications  upon 
which  tenders  might  be  called. 

Mr.  Simon's  work  forthwith  proceeded  and  tenders 
were  called,  to  be  closed  early  in  July  of  1913,  '1 
Kelly  &  Son,  of  Winnipeg,  being  successful.  Active 
construction  work  began  at  once  and  proceeded  with- 
out cessation  until  the  outbreak  of  war  m  August, 
1914,  At  this  time  the  government  appropriation  for 
the  building  had  been  exhausted,  besides  which  affairs 
of  state  were  more  or  less  thrown  into  a  condition  of 
disorganization    as    a    result    of    the    war   and    it    was 
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A   graceful   addition   to  the   increasing  number  of   Canada  s   fine  public 


buildings — the    Manitoba    Pirliimnt    Buiidinf 
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The   layout   of    Manitoba's   legislative   building   as   shown    by   the   ground    floor  plan. 


deemed  advisable  to  consult  the  people's  represent- 
atives before  carrying  on  the  work.  More  money  was 
voted  and  construction  thereupon  was  resumed' until 
1915,  when  the  provincial  government  became  in- 
volved in  some  grave  charges  in  connection  with  the 
construction  of  the  new  building.  After  investigation 
and  substantiation  of  these  charges  by  a  Royal  Com- 
mission, the  government  was  forced  to  resign.  Fol- 
lowing the  election  of  September,  1915,  the  new  gov- 


ernment called  for  new  tenders  and  the  contract  was 
let  on  a  percentage  basis  to  I.  McDiarmid  Company, 
of  Winnipeg,  under  whose  direction  work  proceeded 
steadily  and  smoothly. 

At  various  times  in  the  last  few  years,  the  Con- 
tract Record  has  published  progress  articles  covering 
the  construction  of  the  Manitoba  parliament  build- 
ing, but  this  article  presents  some  completed  views 
for  the  first  time,     in     describing     the     architectural 
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The  south  end  of  the  grand  hall.     The  stairway,  on  each  side  of  which  is  a  massive  bronze  bison,  leads  to  the  interior  domed  rotunda. 

Courtrsv    Manitoba    Free   Tress. 
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features,  it  is  hardly  possible  to  do  better  than  use  the 
words  of  Professor  A.  A.  Stoughton,  architectural  in- 
structor of  Manitoba  University,  who  has  prepared  an 
extensive  article  surveying  the  whole  work  for  a  spec- 
ial issue  of  the  Manitoba  Free  Press.  The  following 
description  of  the  architectural  features  is  an  abstract 
of  Professor  Stoughton's  article. 

From  every  side  and  angle  the  building  composes 


if  it  were  round,  has  its  corners  projecting  and  these 
carry  groups  of  sculpture  above  the  entablature,  sil- 
houetted partly  against  the  light  stone  parapet  carry- 
ing the  dome  and  partly  against  the  dark  copper  of 
the  dome  itself.  This  collonade  is  admirably  treated, 
being  strong  and  dignified.  The  pinnacle  of  the  dome 
at  a  height  of  240  ft.,  is  crowned  by  an  airy  running 
figure  of  the  "Youth  of  Manitoba,"  in  bronze,  gilded, 


The    interior   dome   of   the    Manitoba    parliament   building.    The  central  doorway  leads  to  the  legislative  chamber. 

Courtesy    Manitoba    Free    Press. 

well.  .  It  is  never  taken  unawares.     The  grand  mass     extending  a  torch  and  bearing  a  sheaf  of  wheat  in  his 
rises  from  the  ground  in  the  block  of  the  lower  part,      left  arm. 


severe  in  style  but  varied  in  perspective  by  projecting 
wings  and  porticos,  through  the  vast  upper  platform 
Oil  which  a  high  structure,  terminating  in  the  dome,  is 
set.  This  dome  is  on  a  square  plan,  with  the  corners 
cut  off.     The  collonaded  story  which  would  be  the  drum 


The  style  of  the  building  is  classic,  strongly  Greek 
in  character.  As  we  approach  we  see  the  front  port- 
ico, with  its  majestic  Ionic  columns,  44  ft.  high,  and 
4  ft  9  in.  in  diameter,  supporting  entablature  and  ped- 
iment  filled   with    sculpture.     The   walls   are    simply 
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treated  almost  to  bareness,  the  sinall  amount  of  de- 
tail and  the  texture  of  the  stone  relieving  it  just 
enough.     The     entablature     runs    around  the  whole 

building  coupling  together  porticos  on  the  other  three 
facades,  also  of  Ionic  columns.  Above  and  beyond, 
the    great    dome    rises,    a     feature    belonging    not     to 

Greek  nor  Roman  times,  but  to  the  rebirth  of  classic 
architecture  in  the  16th  century. 

The  detail  and  character  is,  however,  Greek.  En- 
tering the  vestibule,  we  have  Greek  Doric  columns 
as  the  supporting  members,  and  going  further,  into  the 
rotunda  under  the  dome,  there  is  a  fine  Corinthian 
order  of  eight  columns  in  pairs  at  the  four  corners. 
This  great  chamber,  04  ft.  in  diameter  and  84  ft.  high, 
is  covered  by  a  dome  lighted  by  the  great  arched 
windows  visible  from  without,  in  the  base  of  the 
dome.  <  )f  course,  there  is  a  great  height  between  the 
inner  and  outer  domes,  the  elevation  of  the  latter  be- 
ing governed  entirely  by  its  exterior  appearance  and 
its  function  as  a  crowning  feature  for  the  very  large 
mass  of  building.  If  we  carry  our  examination  fur- 
ther, we  see  that  this  Greek  character  has  been  sought 
everywhere.  It  is  apparent  in  the  criss-cross  balus 
trades,  in  the  wave  ornaments,  in   the  segmental  hall 


ceilings,  in  the  kompeian  lighting  fixtures,  in  the 
mouldings  of  the  staircase,  in  the  furniture  and  thus 
we  have  a  modern  building  bound  together  and  uni- 
fied, but  unhampered,  by  a  congruoi  ic  treat- 
ment throughout. 

Plan  of  the  Building 
The  building  is  planned  as  a  letter  H.  the  arms  of 
the  11  extending  east  and  west  and  containing  the  de- 
partments and  working  spaces.  The  middle  bar  of  the 
letter  is  occupied  by  the  ^reat  monumental  rotunda, 
which  the  dome  surmounts,  the  entrance  portico  and 
vestibules  and  grand  staircase  leading  up  through  this 
rotunda  to  the  legislative  chamber  with  all  its  depen- 
dencies,  on  the  second  storey.  The  main  publicand 
ceremonial  rooms  are  on  this  level,  grouped  in  the 
central  portion.  These  are  the  lieutenant-governor'- 
room,  the  state  reception  room  and  museum,  the  ex- 
ecutive council  chamber,  the  premier's  office,  the. 
law  amendments  committee  room  and  the  library. 
Side  entrances,  opposite  the  rotunda,  lead  out  through 
smaller  porticos  into  the  courts,  thus  enclosed  on  three 

side-. 

Up  to  these  entrances,  guarded  by  seated  figures 

in    stone   of   the   great    men   of   the   past,   sweep   semi- 


The  main  room  of  the  provincial  library 
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circular  drives  between  parapet  walls.  At  the  middle 
south  front  another  portico  gives  entrance  to  those 
who  will  approach  from  Assiniboine  Avenue  in  its 
changed  position.  Despite  the  multiplicity  of  parts 
and  of  services,  the  plan  is  simplicity  itself  and  anyone 
can  easily  find  what  he  desires — at  least  in  the  way  of 
rooms — by  noting  on  the  directory  board  the  storey 
and  the  wing.  Broad  corridors,  300  ft.  longj  run  from 
end  to  end  of  each  of  the  two  wings  or  arms  of  the,  H, 


of  the  apse  at  the  south  end  of  the  chamber,  in  which 
is  placed  the  reporters'  gallery.  Public  galleries  seat- 
ing 300  are  provided  in  great  niches.  It  is  a  lofty 
room,  with  coved  ceiling  and  skylight,  the  daylighting 
being  all  from  above.  The  deep  blue  carpet,  the  black 
marble  borders,  the  ebony-inlaid  walnut  woodwork,  the 
gilt  bronze  lighting  standards  and  above  all,  the  noble 
bronze  figures  of  Moses  and  Solon  and  the  beautiful 
mural  paintings  on  walls  and  ceilings  make  this  room 


Wlff1 


w 


A   view   of   the  main  staircase  hall   on   the  upper   floor. 

structure. 

and   two   corridors,   also  about   300  ft.   long,  connect 
these,  running  through  the  bar  of  the  H  and  enclos- 
ing the  grand  stair  and  chamber.    At  the  four  corners 
of  the  bar  of  the  H  are  staircases  and  elevators  which 
arc  thus  well  distributed  for  convenience  of  access. 
The  Legislative  Chamber 
The  legislative  chamber  is  in  the  form  of  a  horse- 
shoe.   It  consists  of  a  main  floor,  sunk  in  the  centre 
with  surrounding  tiers  on  which  members'  chairs  and 
desks  are  placed.    The  speaker's  chair  is  in  the  centre 


This    gives    an    indication   of   the    decorative   beauty    of   the   new 
Courtesy    Manitoba    Free    Press. 

a  high  artistic  achievement,  not  surpassed  elsewhere 
in  Canada 

The  provincial  library  occupies  the  middle  of  the 
south  side.  It  is  a  room  two  stories  high  with  three 
tiers  of  steel  book  stacks  for  25,000  volumes.  It  has 
a  coffered  ceiling  decorated  in  Pompeian  colors — blue, 
red,  brown  and  green — while  the  faces  of  the  galleries 
and  the  stack  ends  are  in  dull  gold  and  the  chairs  are 
in  crimson  leather.  It  has  chandeliers  in  dull  bronze 
with  clusters  of  lights  at  the  different  levels.     Access 
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to  upper  tiers  is  provided  by  an  automatic  elevator 
and  two  circular  stairs.  Cataloguing  rooms  and  large 
-lack  rooms  for  books  and  for  magazines,  with  space 
in  all  for  66,000  volumes,  complete  the  equipment. 

It  would  require  too  much  space  to  describe  the 
multitude  of  rooms  in  detail.  Suffice  it  to  say  that 
they  arc  all  carried  out  with  a  simple  yet  rich  treat- 
ment, with  furnishings  and  lighting  fixtures  of  a  de- 
sign to  match  the  general  architectural  character  of 
the  whole  building.     The  sculptury  and  mural  decor- 


The    Creator   of    the   Manitoba 
Parliament  Building 

F.  W.  Simon,  F.  R.  I.  B.  A. 


The  architect  who  planned  the  splendid  capitol 
described  in  this  article — Mr.  Frank  Worthington 
Simon — has  created  some  of  the  finest  structures 
of  the  Empire.  In  his  days  of  preparation,  he  was 
articled  to  an  architect  in  Birmingham,  England, 
and  he  also  studied  under  M.  Pascal,  at  the  Ecole 
des  Beaux  Arts  in  Paris.  He  has  received  many 
honors,  including  the  Tite  Prize  of  the  Institute  of 
Architects  for  a  classical  design  for  a  cathedral 
church.  Mr.  Simon  practised  in  Edinburgh  and  in 
Liverpool  and  he  had  many  important  works  to  his 
credit,  including  the  buildings  of  the  Edinburgh  In- 
ternational Exhibition,  the  addition  to  the  Liverpool 
University  and  Liverpool  Cotton  Exchange.  His  de- 
sign for  the  Manitoba  Parliament  building  was  se- 
lected as  the  best  of  those  submitted  by  67  architects 
of  the  British  Empire. 


ations  are  especially  beautiful  and  no  trouble  has  been 
spared  to  secure  such  works  of  art  as  will  be  in  accord 
with  the  purpose  of  the  structure  and  will  help  to  de- 
velop a  strong  appreciation  of  art. 

Structural  Steel  Work 

Structurally,  the  building  is  essentially  of  steel 
frame  construction,  the  material  being  fabricated  and 
erected  by  the  Manitoba  Bridge  &  Iron  Company, 
Ltd.  The  main  dome  is  carried  on  four  compound 
girders,  weighing  approximately  97  tons  each.  These 
are  placed  at  the  110  ft.  level  and  carry  the  stone, 
brick  and  concrete  up  to  the  175  ft.  level'.  From  this 
elevation,  steel  arch  ribs,  40  ft.  high,  were  erected  to 


form  the  dome  proper  and  carry  the  sheathing  'I  In 
girders  were  carried  to  the  site  on  trucks  and  were 
erected  by  mean-  of  two  special  A-frames,  operated  by 
two  electric  hoists.  After  being  raised  to  the  required 
elevation,  they  were  run  out  on  trucks  to  the  corners 
of  the  dome  where  they  were  turned  on  a  special  turn- 
table into  their  correct  alignment. 

Ventilation 

Fresh  air  for  the  building  is  brought  in  from  the 
upper  part  of  the  roof,  through  large  covered  ventilat- 
ors, passes  over  heated  coils,  through  an  air  washer 
and  is  then  re-heated  and  forced  through  the  building. 
This  work  was  carried  out  by  J.  Ballantyne  Company, 
Winnipeg,  who  also  installed  the  heating,  ke  drink- 
ing water  system,  refrigerating  and  vacuum  cleaning 
apparatus.  The  plumbing  was  done  by  Cotter  B 
Ltd.,  and  the  wiring  and  lighting  by  the  Northern 
Electric  Company.  The  building  i--  roofed  with  as- 
phalt supplied  by  the  Vulcan  Asphalt  Company. 

The  cost  of  the  new  parliament  building  is  shown 
by   the  itemized   statement  issued  by   the    Department 
f  I  ul  lie  Works,  giving  a  deta  led  list  of  expenditures 
under  the  various  heads. 


.i  i   Building    site    

i  !>  i   Buililing    construction 

I  d  )    Primi  ms   

I ']  >   Electric    work    

Plumbing,  beating  and  \  i  nti 
if)   Repairing    defective    work    

Fair  wage  claim> 

(h)  Tunnel  construction 

( i)    Quantity    survey     

(j)    Engineering   and   inspection    .... 

(k)   Furniture   and    finishings    

(1)    Vault  equipment  and  fittings 

( tn  t  Decorations     

i n I  Grounds    

(ul    Architects'    fees     

I  pi    interest    during   construction    ... 

Total     


|    200,000.00 
1.476 

-in  .c:; 
157.173.7S 
219.J 
296,1 
16.1 

15,502.00 

1  M- 

I. •,(1,(1(111. (Ml 

100.000.00 
00.00 
000.00 
250,01 

1.141 


Nova  Scotia  Highways 

At  the  .annual  meeting  of  the  Good  Roads 
ation   of    Nova   Scotia,   held   at    Halifax   on    March    31 
under  the  presidency  of   K.   II.   -Murray,  the  following 
recommendations    were   adopted. 

1.  That  the  highways  of  this  province  be  adminis- 
tered by  a  commission,  consisting  of  a  minister  of  the 
government,  a  business  man  and  an  engineer,  who 
shall  give  their  whole  time  to  the  work  of  the  board. 

2.  That  the  government  shall  take  up  the  matter 
of  uniform  assessment  throughout  the  province,  on  a 
basis  of  actual  cash  value,  under  the  supervision  of  a 
member  of  the  government 

3.  That  a  complete  system  of  patrols  for  the  high- 
ways of  this 'province  be  organized. 

4.  That  means  be  taken  for  the  enforcement  of 
the  law  providing  penalties  for  injury  and  trespass  to 
highways. 

5.  That  wide  lire  regulations  be  enforced. 
These  recommendations  will  be  brought  to  the  at- 
tention of  the  government. 


Mr     Harold    McEvers,    B.    Arch.    (McGill)    A.K.I. 
K.A..  architect,   has   opened   an   office   in    the   Victoria 

Block,   Windsor.   Ontario,  and   will   be   pleased   to   re- 
ceive samples  and  particulars  of  building  materials. 
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Pneumatic    Caisson    a    Vitally 
Important  Device 

A  Discussion  of  Modern  Practice  in  the  Construction  of 

Foundations  in  Wet  Ground— Celebrated  Instances 

of  Caisson  Application 

By  FRANK  W.  SKINNER 


In    "Compressed   Air   Magazine" 


WHEN  it  is  required,  as  is  often  the  case  on 
important  engineering  schemes  to  do  con- 
struction work  or  excavation  below  the  sur- 
face of  the  ground  and  also  below  water 
level,  the  operations  are  likely  to  be  uncertain,  slow, 
costly  and  sometimes  dangerous  unless  they  can  be 
conducted  from  the  surface  with  more  or  less  auto- 
matic appliances.  This  is  the  case  in  ordinary  or 
bucket  dredging  or  by  pile  driving  which,  when  under 
suitable  conditions  and  acceptable  for  the  require- 
ments, enables  foundations,  the  most  ordinary  of 
subterranean  constructions,  to  be  built  at  a  consider- 
able depth  and  in  soft  wet  ground  that  is  difficult  to 
make  accessible  to  the  bottom  of  the  foundation. 

If  the  depth  is  not  too  great,  and  the  character  of 
the  soil  will  permit  the  use.  of  ordinary  methods,  the 
site  may  be  enclosed  by  various  kinds  of  cofferdams 
from  which  the  water  may  be  pumped  out,  exposing 
the  bottom  and  permitting  the  work  to  be  carried  on 
there.  If,  however,  the  depth  is  great  or  the  soil  is  of 
a  difficult  character,  or  if  many  obstructions  occur  in  it 
such  as  boilers,  old  foundations,  sunken  boats  and  the 
like ;  if  boulder  stratum  or  hardpan  has  to  be  pene- 
trated ;  if  the  bottom  has  to  be  prepared  on  irregular 
or  unsound  rock ;  or  if  wrater  rises  abundantly  through 
water  bearing  strata,  thus  entering  the  cofferdam  from 
the  bottom,  or  if  the  safety  of  adjacent  structures  is 
threatened  by  the  subterranean  movement  of  earth  or 
quicksand,  it  may  be  impracticable  or  impossible  to 
make  the  required  open  excavation. 

The  Field  of  the  Pneumatic  Caisson 

In  most  cases  of  this  nature,  it  is  possible  to  do 
the  work  by  the  pneumatic  caisson  process  which  is 
applicable  under  water,  in  mud,  quicksand,  gravel, 
rock  or  any  combinations  of  such  materials  and  enables 
workmen  to  descend  and  excavate  and  build  at  any 
point  within  limits  regardless  of  the  character  of  the 
strata  above  or  below  them. 

The  pneumatic  caisson  is  substantially  a  movable 
workroom  that  can  be  shifted  from  position  to  position 
underground,  enabling  excavation  and  construction 
work  to  be  carried  on  progressively  until  the  struc- 
ture is  completed. 

Pneumatic  caisson  work  requires  skilled  direction, 
and  an  abundance  of  suitable  equipment  most  of 
which,  however,  is  standard  for  ordinary  heavy  con- 
struction. It  generally  is,  or  can  be  made,  safe  and 
reliable  and  always  gives  positive  and  unmistakeable 
results  on  which  the  engineer  can  thoroughly  rely 
Limitations  and  restrictions  necessarily  govern  the 
work  and  make  it  costly  as  compared  with  ordinary 
open  excavation  operations,  but  it  is  many  times  in- 
dispensable and. by  its  means,  results  can  be  obtained 
that  would  be  impossible  without  it.     In  other  cases 


the  safety  and  positive  results  that  are  assured,  to- 
gether with  other  advantages,  sometimes  make  the 
pneumatic  caisson  method  expedient  even  when  the 
work  might  possibly  be  done  without  resorting  to  it. 

Pneumatic  caissons  are  built  on  the  following  sci- 
entific principles:  that  fluid  pressures  must  equalize 
each  other ;  that  two  fluids  cannot  occupy  the  same 
space  at  the  same  time  ;  and  that  fluids  of  light  specific 
gravity  will  maintain  their  position  above  thos< 
heavier   gravity.      In   other   words,   a   closed   chamber 


titctnc  .Condult» 


Air    Lock 
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Conventional  wooden  pneumatic   caisson. 

cannot  be  filled  with  air  and  water  at  the  same  time. 
Therefore,  if  air  is  maintained  in  it,  water  cannot  enter 
and  the  men  can  work  in  it  with  safety. 

The  principle  is  clearly  demonstrated  by  inverting 
a  tumbler  in  a  pan  of  water  when  it  will  be  observed 
that  the  water  rises  only  a  short  distance  above  the 
bottom  of  the  tumbler,  slightly  compressing  the  air 
within  to  equalize  the  pressure  with  that  of  the  outside 
water  at  the  bottom  of  the  glass.  The  amount  of  this 
pressure  increases  more  and  more  and  the  air  space 
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is  reduced  as  the  tumbler  is  sunk  deeper  and  deepei 
below  the  surface. 

Difference  Between  Diving  Bell  and  Caisson 
This  is  the  principle  of  the  diving  bell,  which  is 
simply  an  air-tight  chamber  in  which  men  arc  safely 
lowered  below  the  surface  of  the  water.  In  the  diving 
bell,  the  water,  however,  always  rises  more  and  more 
above  the  bottom  of  the  bell  the  deeper  the  latter  is 
lowered,  until  at  the  extreme  limit  in  which  pneumatic 
caisson  work  can  be  conducted,  the  water  would  oc- 
cupy three-fourths  or  more  of  the  bottom  if  the  bell 
and  the  air  wen-  confined  in  the  extreme  upper  portion. 
In  the  pneumatic  caisson,  the  diving  bell  principle  is 
modified  by  forcing  in  additional  air  in  proportion  to 
the  depth  descended  so  as  to  maintain  the  original  vol 
ume  at  increased  pressure  and  thereby  prevent  the  rise 
of  water  above  the  open  lower  part  of  the  caisson. 

While  the  diving  bell  is  supported,  shifted  and 
raised  from  above  and  is  removed  after  its  work  is 
completed,  the  pneumatic  caisson  is  never  raised  or 
removed  but  forms  part  of  the  permanent  construction 
and  is  generally  sunk  through  solid  material  below 
the  original  surface  of  the  bottom.  Excavating  and 
construction  are  both  conducted  in  it  and  means  arc 
therefore  provided  for  the  ingress  and  egress  of  men 
and  materials. 

The  pneumatic  caisson  consists  essentially  of  an 
air-tight  bottomless  chamber  provided  with  an  air- 
tight shaft  opening  a't  the  bottom  in  the  roof  of  the 
chamber  and  extending  above  water  level.  A  com- 
partment called  an  air  lock  that  has  one  door  opening 
into  the  shaft  and  another  opening  into  the  exterior 
air,  either  of  which  may  be  opened  when  the  other  is 
closed  but  never  both  opened  together  when  the  cais- 
son is  in  service  is  also  provided. 

This  permits  communication  with  the  pneumatic 
caisson  at  the  expense  of  only  the  compressed  air  con- 
tained in  the  air  lock.  Powerful  pumps  are  provided 
.to  force  compressed  air  to  the  pneumatic  caisson,  and 
hydraulic  pipes,  blow-off  pipes,  electric  conduit,  tele- 
phones and  signals  are  usually  provided  for  the  service 
of  the  workmen. 

In  most  cases,  (he  pneumatic  caisson  Serves  as  the 
foundation  for  a  superstructure  which  is  built  on  il 
before  it  is  sunk  to  position  or  is  built  while  il  is  be- 
ing sunk  and  is  then  protected  by  a  permanent 
or  temporary  cofferdam  enclosing  it  and  attached  to 
a  caisson. 

Sinking  of  Caisson 
Caissons  are   usually   sunk  by   interior   excavation, 
including  blasting  when  necessary,  the  heavy  caissons 
loaded  with  a  superstructure  and  sometimes  with  addi- 
tional  temporary  ballast. 

Stones,  timber  and  other  solid  materials  are  re- 
moved in  buckets  hoisted  through  the  air-shaft  and  air- 
lock by  derricks  located  outside  the  caisson  but  soft 
materials  like  mud  and  sand  can  be  continually  ejected 
by  the  interior  air  pressure  forcing  them  through  an 
open  pipe  with  the  lower  end  immersed  in  a  pool  of 
water  in  the  caisson  and  the  upper  end  discharging 
r  the  top  of  the  caisson  above  the  surface  of  the 
water. 

Caissons  must  be  designed  to  resist  the  heavy 
Stresses  occasioned  by  unequal  support  while  sinking': 
the  force  of  waves,  wind  and  current  when  sunk 
through  water,  and  the  great  weight  of  the  superstruc- 
ture or  the  temporary  ballast  used  to  force  it  down 
Caissons  are  sometimes  100  feet  or  more  in  width  or 
length  and  when  they  become  heavy  require  a  great 
amount  of  bracing. 

The  space  beneath   the   roof  of  the   caisson,   k 


as  tin-  working  chamber  i-  restricted,  conditions  are 
uncomfortable,  and  work  is  done  at  a  disadvantage. 
These  factor-,  together  with  the  restrictions  of  receiv- 
ing and  removing  materials  through  the  air  locks 
make  it  more  slow  and  more  costly  as  the  caisson  de- 
ls farther  and  farther  below  the  water  level.  As 
greater  depths  are  attained,  increasingly  strict  pre- 
cautions are  necessary  to  preserve  the  workmen  from 
the  effects  of  higher  air  pressures,  and  they  are,  in  this 
country,  prevented  by  law,  from  working  too  long  at 
one  time  until  at  a  great  depth  they  may  be  permitted 
to  work  only  a  few  minutes  at  once.  Then,  after  - 
eral  hours'  rest,  another  period  of  the  same  length  in 
each  1\  hours  is  permitted  for  which  these  workmen 
e  as  much,  or  more  pay,  as  for  working  a  full 
eight-hour  shift  under  normal  condition-. 

If  men  are  lit  for  the  work,  observe  proper  regula- 
tions, and  are  properly  cared  for.  they  can  work  with 
little  danger  as  deep  as  1(X)  feet  below  water  level 
where  the  pressure  will  he  about  45  pounds  per  square 
inch. 

Cross  Section  May  Vary 

Pneumatic  caissons  can  he  made  with  any  required 
plan  or  cross  section,  but  usually  conform  to  that  of 
the  superstructure  or  section  of  the  superstructure 
which  they  support  and  in  most  cases  are  rectangular 
except  for  small  piers,  especially  in  buildings  or  pivot 
piers  of  drawbridges.  Sometimes  for  shafts  or  wells 
which  are  frequently  circular,  a  type  is  used  which 
develops  the  least  possible  friction  and  is  best  suited 
to  resist  external  pressure.  <  )ctagonal  or  irregular 
cross  sections  are  also  sometimes  used. 

At  first,  the  cross  section  was  sometimes  made 
smaller  at  the  top  than  at  the  bottom  so  as  to  purposely 
provide  a  type  that  was  thought  would  diminish  the 
friction  and  facilitate  sinking.  However,  it  is  now 
generally  agreed  that  little  is  gained  in  this  manner 
and  more  is  lost  on  account  of  the  difficulty  of  main- 
taining the  caisson  plumb  as  it  is  sunk;  therefore  it 
is  usually  constructed  with  vertical  exterior  walls, 

The  structure  to  the  top  of  the  prominent  exterior 
w  irs  is  generally  called  a  caisson  but.  strictly  speak- 
in.,,  the  caisson  may  be  limited  to  the  lower  portion 
only  in  which  the  pneumatic  pressure  is  applied  and 
which  sometimes  constitutes  the  whole  structure. 
Generally,  however,  this  lower  portion  consists  of  a 
working  chamber  from  five  to  seven  feet  in  height 
provided  with  air-tight  walls  and  roof  and  having  the 
exterior  walls  extended  if  necessary  from  the  ro< 
the  working  chamber  to  the  point  where  the  super- 
structure proper  begins,  often  just  above  the  water  or 
ground  water  level. 

This  arrangement  is  virtually  that  of  a  cofferdam 
built  integral  with  the  caisson  walls  and  permits  the 
caisson  to  be  sunk  as  rapidly  as  possible  without  wait 
ing  for  the  completion  of  the  upper  part  of  the  founda- 
tion until  a  convenient  time.  Sometimes,  the  promin- 
ent upper  walls  do  not  reach  to  the  water  level  and  are 
supplemented  by  the  attachable  cofferdam  walls  which 
are  usually  of  timber,  and  extend  above  water  level. 

Solid  Caissons 
In  some  cases  foundations  or  other  portions  of  the 

duct  structure  are  solid  masses  of  concrete  built  vir- 
tually integral  with  the  roof  of  the  working  chamber. 
These  extend  up  to  or  near  the  water  level,  practically 
making  the  caisson  consist  of  solid  masonry,  pierced 
only  with  the  working  shafts  and  hollowed  out  at  the 
base  for  the  working  chamber.  In  the  latter  case  the 
upper  part  must  either  be  built  before  the  caisson  is 
sunk  or  be  built  as  rapidly  as  it  is  sunk  so  that  work 
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may  go  on  above  level  as  there  is  no  protecting  coffer- 
dam to  exclude  the  water.  The  last  method  is  becom- 
ing more  common  and  has  the  advantage  of  affording 
great  weight  to  assist  in  sinking  the  caisson  without 
involving  the  use  of  temporary  construction,  or  re- 
handling  of  materials. 

If  the  caisson  roof  is  not  integral  with  the  remain- 
der of  the  substructure,  it  is  likely  to  have  to  sustain 
a  heavy  load  and  for  large  caissons  or  high  structure 
it  is  made  extremely  strong..  This  is  accomplished 
either  by  having  a  great  thickness,  by  being  trussed, 
or  frequently  by  being  supported  intermediately  by 
cross  walls  passing  through  the  working  chamber. 

The  roof  and  shaft,  if  there  be  one.  are  pierced  with 
one  or  more  air-tight  steel  cylinders  usually  about 
three  feet  in  dia^mi'ter  which  are  opened  at  the  bottom 
into  the  working  chamber  and  are  always  carried  up 
above  water  level.  They  generally  terminate  with  the 
double-door  air-lock,  through  which  materials  may 
pass  in  either  direction  with  minimum  escape  of  air 
pressure.  On  rare  occasions  the  air  locks  are  located 
in  the  bottoms  of  the  shafts,  or  the  shafts  may  be 
closed  for  special  purposes  by  a  bottom  door.  Usually. 
however,  the  air  locks  are  attached  to  the  tops  of  the 
shafts,  and  the  latter  are  either  made  full  length  be- 
fore sinking  is  commenced,  or  are  provided  with  lower 
doors  enabling  the  air  lock  to  be  removed  and  addi- 
tional sections  of  the  shaft  inserted  as  the  work  pro- 
gresses. 

In  large  caissons  the  air  shafts  are  usually  per- 
manently embedded  in  the  concrete,  although  in  small 
er  caissons  and  especially  for  buildings  they  are  often 
made  collapsible  and  removed  after  the  caisson  is  sunk 
to  position  and  the  working  chamber  is  filled  with 
concrete.  In  any  case  they  are  securely  anchored  to 
the  roof  of  the  working  chamber  to  resist  the  upward 
force  of  the  air  pressure. 

'  Walls  Designed  for  Heavy  Loafls 

For  large  or  heavily  loaded  caissons  the  exterior 
walls  are  made  thick  to  secure  the  necessary  strength. 
Therefore,  in  order  to  make  it  accessible  for  excavat- 
ing under  them,  the  lower  edge  is  usually  made  as 
narrow  as  possible  and  generally  shod  with  steel  call- 
ed a  cutting  edge,  from  one  to  six  inches  in  width, 
from  which  the  inner  wall  slopes  inward  to  the  top 
which  may  be  from  one  to  five  feet  in  thickness.  If 
the  walls  are  not  thickened  in  this  manner  as  may  be 
the  case  with  single-plate  steel  walls,  they  are  heavily 
knee-braced  to  the  roof. 

When  caissons  are  located  on  dry  land,  ditches  are 
usually  excavated  for  them  down  to  the  ground  water 
level  or  to  a  convenient  depth,  and  in  them  the  cutting 
edge  is  laid  and  the  caisson  built  up  in  situ.  When 
caissons  are  sunk  through  water,  artificial  islands  are 
sometimes  built,  on  which  they  are  constructed  as 
though  on  dry  land,  or  at  other  times  the  lower  part 
is  constructed  on  false  work  platforms  and  lowered 
to  position  as  the  upper  portions  are  built  on. 

In  other  instances  they  are  biiilt  on  scows,  which 
are  sunk  under  them  leaving  them  floating  and  often 
they  are  built  on  ship  ways  on  shore  and  when  partly 
complete  are  launched,  finished  while  floating  towed 
to  position  and  sunk.  When  the  water  is  deep  the 
caissons  present  a  large  surface  to  current  and  wave 
action,  often  making  necessary  the  protection  of  tem- 
porary fender  piers  and  that  they  be  securely  anchored 
until  they  have  been  sunk  to  a  considerable  penetra- 
tion in  the  bottom. 

Under  favorable   conditions   where   the   bottom    is 


soft,  considerable  time  and  money  may  be  sa\  ed  by 
dredging  for  a  large  caisson  before  it  is  landed  in  posi- 
tion. When  the  caisson  is  landed  in  position  and  pro- 
perl}-  secured  against  lateral  displacement,  all  the  air 
shafts  and  other  outlets  through  the  roof  of  the  work- 
ing chamber  are  closed  and  air  is  pumped  in  through 
the  supply  mains  which  are  usually  closed  with  a 
check  valve  or  flap  valve  on  the  horizontal  lower  end. 
Then  the  gradual  filling  of  the  chamber  from  the  top 
down,  displaces  the  water  that  escapes  under  the  cut- 
ting edge  until  the  inside  of  the  cutting  edge  is  out  of 
water  at  the  highest  point,  if  it  is  not  absolutely  level; 
afterwards  the  addition  of  more  air  will  cause  it  to  es- 
under  the  cutting  edge  at  the  highest  point 

Water  cannot  enter  the  chamber  above  the  highest 
point  of  the  cutting  edge  until  an  equal  volume  of  air 
Under  balanced  pressure  has  been  displaced  and  if  any 
air  leakage  occurs  and  is  not  made  up,  the  water  will 
gradually  follow  it.  Therefore  great  pains  are  taken 
to  make  the  working  chamber  air  tight  and  keep  it  -, ,. 
If  there  are  irregularities  of  the  bearing  of  the  cutting 
edge,  as  is  generally  the  case,  and  the  air  tends  to 
cape  at  any  given  point  more  than  it  does  elsewhere, 
as  is  indicated  by  a  whistling  noise,  the  leaks  often 
may  be  stopped  with  puddled  day  applied  From  the 
interior. 

Men  entering  the  work  chamber  through  the  air 
lock  and  air  shaft  excavate  the  bottom  by  hand,  using 
buckets  f'>r  loading  material,  blasting  rock  if  neces- 
sary, and  cutting  through  logs,  timbers  and  the  like 
with  axes  or  boring  into  them  and  shattering  them 
with  light  charges  of  dynamite  if  they  extend  under 
the  cutting  edge. 

Descent  of  Caisson 

In  soft  bottom,  the  weight  of  the  caisson  is  at  first 
likely  to  make  it  descend  a  little  faster  than  the  exca- 
vation is  made,  so  that  the  cutting  edge  for  a  time 
seals  itself  in  the  mud  or  sand.  As  the  caisson  de- 
scends the  friction  on  the  exterior  rapidly  becomes 
greater  and  is  soon  likely  to  be  sufficient  to  arrest  the 
descent  until  the  support  is  nearly  or  entirely  removed 
from  under  the  cutting  edge,  when  it  is  likely  to  come 
down  by  jumps.  As  the  caisson  descends  deeper,  it 
i-  generally  necessary  to  force  it  down  by  added 
weights  either-of  permanent  structure  or  by  temporary 
ballast  piled  on  top,  inside  the  cofferdam. 

Sometimes,  but  not  often,  hydraulic  jets  arc  oper- 
ated on  the  exterior  walls  of  the  caisson  and  around 
the  cutting  edge  to  lubricate  them  and  scour  away 
the  earth  and  thus  promote  the  descent.  If  the  caisson 
begins  to  incline  from  the  vertical,  efforts  should  in- 
stantly be  made  to  restore  it  to  plumb,  usually  by  dig- 
ging under  the  high  side  and  loading  ballas't  over  it 
and  sometimes  by  setting  up  inclined  braces  under  the 
roof  of  the  working  chamber  to  carry  it  transversely 
as  it  descends. 

As  the  bouyant  effect  of  the  compressed  air  in  the 
working  chamber  is  large,  the  descent  of  the  caisson 
on  land  or  under  water  is  greatly  facilitated  by  "blow- 
ing off"  so  as  to  suddenly  reduce  the  pressure  several 
pounds  which  may  result  in  the  drop  of  the  caisson 
a  number  of  feet  if  the  excavation  has  been  continued 
so  far  below  the  cutting  edge. 

To  permit  the  entrance  of  workmen  into  the  work- 
ing chamber  the  lower  door  of  a  man  lock  at  the  top 
of  an  airshaft  is  closed,  a  vent  pipe  in  the  lock  is 
opened,  and  the  air  pressure  allowed  to  escape.  When 
it  is  equalized  with  the  exterior  atmosphere  the  upper 
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door  can  be  opened,  the-  men  enter  and  the  door  and 

vent    valve   arc    closed. 

The  pressure  valve-  is  then  opened  either  directly 
from  the  main  or  from  the  air  shaft  thai  communica 
freely  with  the  working  chamber  and  the  air  rushei 
violently  in  with  a  loud  hissing  noise.  It  produces  a 
disagreeable  effect,  like  thai  of  water  filling  the  cars, 
which  .an  be  relieved  by  tightly  pinching  the  nostrils 

and  then  trying  to  expel  air  from  the  lungs  through 
them,   and   by   repeated   swallowing. 

Effect  of  Pressure  on  Workers 
Ordinarily  no  farther  inconvenience  is  experienced. 
and  no  great  discomfort  is  felt.  The  lower  door  in  tin- 
lock  can  then  he  opened-  Then  it  is  easy  to  descend  a 
ladder  in  the  shaft  and  so  reach  the  working  chamber. 
I  [ere  the  "sand  hogs"  will  be  found  digging,  shovelling, 
picking,  drilling,  blasting  or  chopping  by  electric  light 
in  a  mist)  atmosphere,  the  temperature  of  which 
varies  from  70  to  100  degrees  according  to  the  depth 
below  water  level.  'The  air  is  sometimes  cooled  by 
leading  the  air  supply  through  a  coil  surrounded  by 
cold  water.  Long  exposure  to  heav)  pressure  is  un- 
desirable, hut  the  principal  danger  is  in  rapidly  emerg 

ing  from  heavy  pressure.  If  the  pressure  exceeds  fif- 
teen pounds  per  square  inch,  it  ought  not  to  he  lowered 
more  rapidly  than  one  pound  per  minute,  and  not  even 
SO   rapid!)    as  that  if   the  pressure-   is  very  heavy.    The 

usual  tendency  of  the  sand  hogs  is  to  hasten  through 

the  air  lock  at  maximum  speed,  regardless  of  safety. 
To  prevent  it,  reliable  guards  are  stationed  outside  to 
control  the  valve-,  and  an  ingenious  valve  has  been 
patented  by  Walton  1 ..  .Aims  to  regulate  the  flow  and 
prevent  undue  haste  in  decompression. 

The  working  time  in  a  pneumatic  caisson  varies 
from  one  eight-hour  shift  per  day  when  the  pressure 
is  not  greater  than  five  or  ten  pounds  to  a  minimum  of 
two  40-minute  shifts  per  day  with  a  three-hour  rot 
interval  between  them  as  prescribed  by  the  laws  of 
Xew  York  Stati-.  About  110  feet  is  the  maximum 
depth  that  has  been  attained  by  pneumatic  caisson 
work  in  America,  but  experimental  researches  of  for- 
eign scientists  have  led  them  to  believe  that  with 
great  care  and  with  proper  restrictions,  men  could 
safely  endure  a  pressure  to  a  depth  of  170  feet  or  more 
below  water  level,  although  of  course,  they  should  not 
remain  long  in  it  or  work  violentl)   there. 

Where  the  Pneumatic  Caisson  is  Used 

The  rflOSt  numerous  applications  of  pneumatic 
caissons  are  for  the  construction  of  foundations  for 
bridge  piers  and  for  buildings  but  they  have  also  been 
used  for  many  other  purposes,  chiefly  for  building 
deep  substructures  in  soft  or  wet  ground,  and  in  sink 
ins;  foundations  for  lighthouses,  for  quays  and  sea 
walls,  for  the  construction  of  tunnels,  tunnel  shafts 
and  wells,  underground  chambers,  subways  and  sub 
way  stations,  for  the  construction  of  pumping  or  in- 
take wells,  dam  foundations, -cofferdams,  underpinning, 
and   for  other  special   purposes. 

The  uses  of  pneumatic  caissons  for  Constructing 
foundation  of  bridge  piers  under  water  and  sometimes 
on  shore  adjacent  to  the  water,  are  so  numerous  that 
only  a  few  of  the  more  important  need  be  described  as 
may   be   recalled. 

Pneumatic  caissons  were  an  important  and  costly 
factor  in  completing  the  construction  of  the  railroad 
bridge  across  the  St.  Lawrence  River  at  Cornwall 
Island  after  the  collapse  oi  one  ^i  the  piers. 

The  wrecked  spans  were  removed  b\  dynamiting 
and  by  an  ingenious  and  courageous  method  of  float 


ing    under    water,    supported   by    air-tight    buoyancy 

cylinders  attached   to   the   steel   work   by   dive 

recked  portion  of  the  bridge  was  rebuilt  on 
the  same  site  and  with  spans  of  the  -ami-  length,  thus 

skating    the   construction    of   a   new    pier   on    the 

site   of   the   wrecked   pier.      At    this   point   the   current 

was    so    violent   that    it    would   immediately    break    of! 

wooden   piles  driven   in   the  bottom.     Therefore 

otect  the  site,  large  piles  were  driven  in  clu- 
braced    by    the    pile-driver    boat    until    they    could    be 
chained  together  in  clusters,  thus  developing  strength 
enough   to  resist   the  current. 

Repairing  a  Collapsed  Pier 

A  wooden  pneumatic  caisson  was  built  on  shore. 
launched  and  towed  to  position  under  protection  of 
pile  breakwaters,  and  was  securely  moored  and 
sunk  on  the  rims  of  the  old  crib.  Notwithstanding 
that  the  current  was  so  tierce  that  the  divers  could  not 
descend  to  make  the  necessary  observations  and  work 
under  water  except  under  protection  of  heavy  steel 
shields  strongly  guyed,  tin-  caisson  was  safely  located 
and  held  in  position  while  compressed  air  was  forced 
into  the  working  chamber  and  expelled  the  water,  and 
while  the  cutting  edge  resting  at  two  or  three  points 
on  the  debris  of  the  pier  was  still  many  feet  a' 
the   bottom    of   the   river. 

The  timber  of  the  old  crib,  projecting  upward  at 
opposite  angles  of  45  degrees  and  embedded  in  a  huge 
mass  of  concrete,  formed  an  obstacle  through  which. 
it  was  necessary  to  sink  the  caisson.  Notwithstand- 
ing the  tremendous  water  pressure,  the  engineers  and 
workmen  entered  the  caisson  and  began  the  slow  task 
of  cutting  away  the  heavy  crib  timbers  which  were 
sawed,  chopped  with  axes.  and.  where  they  were  un- 
der the  cutting  edge  of  the  caisson  were  bored  with 
long  ship  augers  by  men  that  reached  under  water 
and  beyond  the  working  chamber  and  made  holes  for 
dynamite  cartridges.  These  cartridges  were  inserted 
and  tired,  shattering  the  timber  and  gradually  break- 
ing it  away  so  that  the  caisson  descended  a  few  inches 
each  day. 

Instead  of  being  a  dark,  muddy  and  slimy  cavern, 
as  is  usually  the  case,  the  interior  of  the  caisson  was 
light  and  clean  and  the  transparent  green  water 
the  mighty  St.  Lawrence  could  be  seen  rushing  vio- 
lently below  the  cutting  edge  and  all  around  the 
caisson. 

Under  the  circumstances,  of  course,  the  cutting 
edge  could  not  be  sealed  and  there  was  a  tremendous 
loss  of  air  pressure  continually  breaking  out  under  the 
cutting  edge  with  a  roaring,  crashing  noise  that  was 
alarming.  Eventually,  the  caisson  was  sunk  through 
the  old  ruins  and  to  secure  foundation  far  below  the 
bottom  of  the  river;  the  pier  was  rebuilt  on  it.  and 
the    spans    were    Safely    re-erected. 

This,  how  ever,  was  only  one  of  the  parts  that  pneu- 
matic caissons  played  in  the  construction  of  this 
bridge.  On  the  opposite  side  K>i  Cornwall  Island  the 
long  swing  span  of  the  bridge  was  supported  on  a  50  x 
14-foot  pier,  65  feet  high  on  a  17  x  61 -foot  concrete- 
tilled  limber  crib.  21  feet  high,  located  in  water  Jo  feet 
d<  ep  but  with  a  velocity  of  only  three  miles  per  hour. 

Here  again  the  apparently  hard  bottom  was 
underneath,  and  the  pier  soon  began  to  settle  so  that 
although  it  did  not  entirely  fail,  the  condition  was  con- 
sidered dangerous  and  it  was  safeguarded  by  enlarg- 
ing it  so  that  its  pressure  on  the  bottom  was  reduced 
and  the  settling  was  checked.  To  accomplish  this  the 
bottom    of    the    pier    was    enclosed    completely    bv    an 
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annular  steel  pneumatic  caisson,  84  feci  leg,  36  feet 
wide  and  ten  feet  high,  with  double  walls  seven  feet 
apart. 

The  caisson  and  cofferdam  were  assembled  in  two 
longitudinal  halves  on  scows  which  were  moored  to 
the  pier  and  supported  the  caisson  while  the  two  sides 
were  securely  riveted  together.  The  caisson  was  then 
suspended  from  the  floor  of  the  great  span  above,  the 
scows  removed  and  the  caisson  sunk  by  interior  ex- 
cavation through  the  rip  rap  that  surrounded  the  old 
pier,  until  its  cutting  edge  was  three  feet  below  the 
original  surface  of  the  river  bottom. 

Holes  were  then  drilled  below  water  level  through 
the  old  pier  and  steel  cables  inserted  in  them  and 
tightly  stretched  between  girders  in  the  caisson.  The 
caisson  was  concreted  solid,  the  water  pumped  out  ol 
the  cofferdam  and  out  of  the  space  between  the  caisson 
and  the  old  pier,  and  the  latter  space  was  also  tilled, 
solid  with  concrete,  thus  making  a  homogeneous 
structure  of  the  old  and  new  work  and  reducing  the 
foundation  pressure  so  much  that  the  pier  has  been 
maintained  in  safety  ever  since. 

Caissons  on  Hell  Gate  Bridge  Construction 

The  Bronx  River  viaduct  approach  to  the  famous 
Hell  Gate  Bridge,  New  York,  has  plate  girder  spans 
supported  on  91  reinforced  concrete  cylindrical  pneu- 
matic caisson  piers  from  ten  to  eighteen  feet  in  diam- 
eter. These  were  sunk  by  open  dredging  through  eight 
'  to  twelve  feet  of  fill  and  25  feet  of  impervious  blue 
clay  and  eight  to  ten  feet  of  quicksand  to  rock.  After 
the  construction  of  the  caissons  above  the  surface  of 
the  ground  in  pits  at  water  level  about  four  feet  below 
the  surface,  excavation  in  them  was  carried  on  by  the 
dredging  buckets  until  the  cutting  edge  reached  the 
quicksand,  when  the  dredging  wells  were  closed,  air 
shafts  and  air  locks  installed,  and  the  remainder  of 
the  excavation  accomplished  under  air  pressure.  This 
is  probably  the  largest  number  of  caissons  ever 
■  handled  by  this  combined  dredging  and  united  caisson 
method  for  one  job. 

One  of  the  most  difficult  and  dangerous  pneumatic 
caisson  jobs  ever  undertaken  was  successfully  executed 
in  the  construction  of  the  foundations  for  two  piers  of 
the  Moncton-Coverdale  bridge  across  the  Petit  Codiac 
River,  N.B..  where  the  water  with  a  minimum  depth 
of  thirteen  feet  rises  and  falls  34  feet  with  each  tide. 
The  tide  caused  a  four-foot  solid  wall  of  rushing  water 
with  a  velocity  of  fifteen  miles  per  hour,  which  on 
occasion  scoured  out  the  bottom  to  a  depth  of  eight 
feet  in  six  hours. 

The  caissons,  of  heavy  wooden  construction,  eigh- 
teen feet  wide,  68  feet  long  and  24  feet  high,  were  built 
on  shore,  launched  and  towed  to  position  in  which 
operation  one  of  them  broke  loose,  was  wrecked  and 
had  to  be  replaced.  The  conditions  were  so  severe 
that  the  sand  hogs  could  only  work  at  low  tide  for  a 
short  time  and  at  high  tide  the  working  chamber  was 
sometimes  completely  filled  with  silt.  An  air  supply 
of  2,500  cubic  feet  per  minute  was  required  but  the 
work  was  steadily  carried  forward  to  a  Successful  com- 
pletion and  the  caissons  sunk  twenty  feet  through 
sand,  gravel  and  boulders  to  rock  stratum  without 
loss  of  life  or  serious  accident. 

The  California  pump  well  for  the  Cincinnati  water 
works  has  a  deep  circular  stone  wall  containing  the 
4,300,000  gallon  pumps  at  an  elevation  of  about  95  feet 
below  the  surface  of  the  ground.  In  the  centre  of  this 
chamber  a  shaft  seven  and  one-half  feet  in  diameter 


extends  to  a  depth  uf  155  feel  below  the  sm  fa, 
ceive  the  intake  water. 

The  walls  of  the  main  shaft  were  built  on  the  rO 
of  a  massive  wooden  pneumatic  caisson,  13Q  feet  in 
diameter  and  twenty  feet  high,  built  in  position  and 
sunk  to  a  depth  of  about  115  feet.  The  circular  wall 
of  the  caisson  and  of  the  Steel  cofferdam  95  feet  high 
that  surrounded  it  were  battered  one  and  one-half  to 
twelve.  The  caisson  was  ol  extraordinarily  heavy  o 
struction  with  a  roof  made  of  twelve  solid  courses  of 
twelve  by  twelve-inch  timber,  faced  with  three-inch 
caulked  planks  and  supported  on  intermediate  bulk- 
heads of  solid  timber  four  and  one-half  feet  thick  which 
divided  the  working  chamber  eight  feet  high  into  21 
parts  accessible  with  each  other  by  openings  cut 
through  the  bulkheads.  The  cutting  edge  consisted 
of  an  annular  plate  girder  two  feet  deep  with  a  wall 
about  one  inch  thick  and  eight  by  eight-inch  flange 
angle. 

An  unusual  and  important  application  of  the  pneu- 
matic caisson  principle  to  heavy  construction  work 
that  had  proved  impossible  to  execute  by  other 
methods,  is  that  of  dry  dock  No.  4  in  the  Brooklyn 
Navy  Yard  that  was  under  construction  for  several 
years  and  involved  great  loss  of  time  and  money  be- 
fore the  pneumatic  caisson  method  was  adopted. 

The  original  dimensions  of  this  dock  were  542  by 
130  feet  by  40  feet  deep,  with  a  concrete  bottom  on 
pile  foundation  in  quicksand  close  to  the  river  shore. 
Attempts  were  made  to  excavate  for  the  dry  dock  in 
a  cofferdam  made  of  massive  wooden  sheet  piles  driv- 
en below  the  required  bottom. 

As  the  excavation  proceeded  the  quicksand  flowed 
under  the  bottoms  of  the  long  piles  producing  serious 
settlements  in  the  surface  of  the  ground  far  beyond 
the  cofferdam,  and  threatening  to  injure  the  existing 
structures  in  the  Navy  Yard.  The  original  contract 
was  partly  abandoned  and  re-let  and  the  second  con- 
tractor, after  spending  a  large  amount  of  money,  was 
also  obliged  to  abandon  it. 

Eventually  the  original  plans  and  methods  were 
discarded,  and  the  size  of  the  dock  was  increased  to 
admit  a  ship  680  feet  long,  of  50,000  tons  capacity. 
The  heavy  concrete  walls  were  made  in  sections  joined 
together  to  form  a  continuous  structure  which,  like 
the  floor  slab  eight  feet  thick,  was  supported  on  pneu- 
matic caissons. 

The  walls  were  built  with  51  rectangular  wooden 
pneumatic  caissons  made  integral  with  permanent 
wooden  cofferdams  that  served  as  forms  in  which  the 
concrete  was  placed  before  the  caissons  were  sunk. 
The  foundations  for  the  floor  of  the  dry  dock  were 
required  not  only  to  support  the  weight  of  the  slabs 
but  since  that  was  less  than  the  unbalanced  pressure 
of  the  ground  water,  they  had  also  to  serve  as  anchor- 
ages against  uplift.  The  floor  slabs  were  heavily  re- 
inforced to  resist  bending  and  also  to  enable  them  to 
utilize  the  weight  of  the  side  walls. 

There  were  106  seven  by  seven-foot  interior  floor 
caissons  sunk  to  a  depth  of  45  feet  below  the  bottom 
of  the  excavation.  After  reaching  satisfactory  bearing 
and  completing  the  sinking  of  these  caissons  their 
outer  walls  were  removed  in  successive  small  sections 
permitting  the  excavation  to  be  extended  beyond  the 
cutting  edge  for  a  distance  of  three  feet  deep  below 
it  and  two  feet  horizontally  outside  of  it,  thus  making 
flanges  or  extended  footings  with  inclined  surfaces  re- 
sisting upward  displacement  and  adapted  to  react 
against  the  heavy  mass  of  quicksand  above  the  cutting 
edge.  These  caissons  were  filled  with  concrete  placed 
integral  with  that  placed  in  the  floor  slabs. 
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Recommended  Practice  For 


Concrete   House  Construction 

Tentative  Report  of  Committee  of  American 

Concrete  Institute 


'1'  the  recent  convention  of  the  American  Con- 
crete   Institute   the   Committee    mi     Concrete 


A 

I  A.  Houses,  of  which  Emile  <  <■  Perrot  is  chair- 
man, submitted  as  its  report  a  tentative  draft 
of  recommended  practice  for  concrete  house  construc- 
tion. The  report  is  confined  to  a  consideration  of  the 
monolithic,  unit  constructed  and  plastered  or  gunitc 
types.  It  probably  will  be  revised  before  its  final  pres- 
entation and  adoption  by  the  Institute.  The  main  fea- 
tures of  the  report  follow  . 

This  recommended  practice  shall  apply  to  the  con- 
struction of  houses  not  over  three  stories  in  height  and 
no.1  exceeding  30  ft.  in  height  between  top  of  first  floor 
and  under  side  of  third  floor  ceiling. 

(a)  Basement  and  foundation  walls  of  monolithic 
concrete  shall  be  not  less  than  6  in.  in  thickness  and 
shall  be  supported  on  a  concrete  footing  or  basement 
floor  sufficient  to  prevent  settlement  of  the  building. 
The  design  of  these  footings  shall  be  based  on  the 
ability  of  the  foundation  soil  to  carry  loads  and  the 
monolithic  character  of  the  concrete  wall  and  footing 
or  basement  floor  shall  be  considered  in  determining 
the  required  bearing  area  on  the  soil.  Basement  walls 
shall  be  designed  to  resist  the  horizontal  pressure  of 
the  earth  in  contact  with  the  exterior  of  the  wall. 

(b)  Basement  walls  of  precast  units  bonded  to- 
gether by  registering  or  interlocking  projections  or 
depressions,  grouted  in  place,  or  by  reinforcing  bars 
across  joints  embedded  in  cement  mortar,  shall  have 
a  minimum  thickness  of  7  in.,  or  not  less  than  the 
minimum  thickness  of  exterior  bearing  wall  of  super- 
structure. The  pre-cast  units  shall  conform  in 
strength,  quality  and  absorption  to  the  requirements 
of  Recommended  Specifications  and  Building  Regula- 
tions presented  by  the  Committee  on  Concrete  Pro 
ducts  of  the  American  Concrete  Institute. 

Note  1.  Allowing  a  total  of  50  lbs.  per  square  foot 
roof  load.  75  lbs.  per  square  foot  for  second  and  third 
floors,  and  100  lbs.  per  square  foot  for  first  floor,  in- 
cluding weight  of  walls,  the  unit  compressive  stress 
per  square  inch  on  a  6-in.  basement  wall  would  be 
slightly  in  excess  of  100  lbs.  The  unit  stress  produced 
by  the  overturning  effect  of  the  wind  on  the  side  of 
the  house  would  not  materially  increase  this.  The 
effect  of  the  pressure  on  earth  filling  against  the  house 
is  in  a  majority  of  cases  small  as  compared  with  the 
vertical  load  of  the  superstructure  and  cannot  ma- 
terially affect  the  stability  of  a  monolithic  or  properly 
bonded  pre- cast  unit  wall. 

Walls 

(a  )  The  thickness  of  single  exterior  bearing  walls 
of  plain  concrete  shall  be  not  less  than  4  in.  thick,  but 
when  reinforcing  in  excess  of  2  to  1  per  cent,  is  used. 
the  thickness  shall  be  determined  by  the  usual  methods 
of  reinforced  concrete  design  for  vertical  loads  and 
for  a  uniform  wind  load  of  30  lbs.  per  square  foot  Oil 
exposed   surface. 


(b)  The  thickness  of  the  bearing  wall,  of  double 
or  triple  concrete  walls  shall  conform  to  paragraph 
(a),  this  section,  except  that  the  thickness  required 
to  carry  the  loads  may  be  reduced  by  the  actual  work- 
ing -hear  value  of  ties  between  the  walls. 

(c)  Exterior  walls  which  act  merely  as  curtain 
walls  between  reinforced  concrete  columns  or  studs 
shall  be  designed  to  withstand  a  wind  pi  if  30 
lbs.  per  square  foot  on  the  exposed  surface.  Rein- 
forced concrete  curtain  walls  may  be  constructed  by 
plastering  and  back  plastering  on  expanded  metal  or 
wire  mesh  reinforcement,  or  shot  with  a  cement  gun 
or  by  other  mechanical  means  of  placing  concrete  or 
stucco. 

(d)  Exterior  walls  of  precast  units  bonded  to- 
gether by  registering  or  interlocking  projections  and 
depressions,  grouted  in  place  shall  conform  in  thick- 
ness to  the  schedule  of  wall  thicknesses  provided  for 
concrete  block,  brick,  tile  and  architectural  trimstone 
of  the  Recommended  Building  Regulations  presented 
by  the  Committee  on  Concrete  Products  of  the  Am- 
erican Concrete  Institute,  except  that  large  or  small 
reinforced  concrete  units  connected  on  two  opposite 
ends  to  structural  members  designed  to  carry  all  loads 
to  foundations  originating  from  the  weight  of  the 
building  or  from  wind  pressure  or  which  in  them- 
selves act  as  structural  members  may  have  a  thickness 
determined  by  the  bending  stresses  produced  by  wind 
pressure  of  30  lbs.  per  square  foot  on  the  exposed 
surface. 

(e)  Solid  concrete  exterior  walls  shall  be  furnish- 
ed with  furring  on  the  inside  so  as  to  produce  an 
insulating  air  space  between  the  interior  finish  and 
the  concrete  wall.  Double  exterior  concrete  walls, 
providing  a  dead  air  space  between,  may  be  finished 
without  further  provision  for  insulation. 

Floors 

Reinforced  concrete  floors  shall  be  designed  to 
carry  a  live  load  of  40  lbs.  per  square  foot  uniformly 
distributed.  The  advantage  of  continuity  in  reinforced 
concrete  floors  shall  not  be  assumed  unless  the  con- 
crete is  placed  continuously  over  intermediate  sup- 
ports for  the  entire  length  of  the  floor,  with  appro- 
priate reinforcing  to  take,  care  of  negative  moments. 

Roofs 

(a)  Flat  concrete  roof-  shall  be  designed  to  carry 
the  dead  weight  of  the  roof  and  20  lbs.  per  square  foot 
additional  for  houses  constructed  in  climates  subject 
to  heavy  snowfall.  Sloping  -hall  be  desC 
for  30  lbs.  per  square  foot  on  the  vertical  projections 
of  the  roof  surface  exposed  to  the  wind. 

(b)  Concrete  roofs  without  other  covering  shall 
be  constructed  of  non-porous  aggregates  so  graded 
as  to  produce  a  dense,  impervious  concrete.  For  addi- 
tional assurance  ^i  watertight  construction,  water- 
proofing compounds  may  be  used.  Reinforcement 
to  the  amount  of  .2  of  1   per  cent,  shall  be  placed  in 
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the  top  portion  of  the  roof  slab  to  resist  temperature 

stresses. 

Materials 

(a)  Only  standard  portland  cement,  which  meets 
the  requirements  of  the  Standard  Specifications  for 
Cement  of  the  American  Society  for  Testing  Materials, 
in  effect  as  of  Jan.  1,  1921,  shall  be  used  in  the  con- 
struction of  houses. 

(b)  All  aggregates  snail  be  clean  material,  free 
from  dust,  ashes,  lumps  of  coal,  vegetable  loam  and 
organic  matter. 

(c)  Cinders' may  be  used  as  coarse  aggregate  for 
partitions  and  for  exterior  walls,  providing  tests  show 
the  resulting  concrete  will  average  a  compressive 
strength  of  10  times  the  loads  to  which  it  will  be 
subjected.  Cinders  shall  be  composed  of  hard,  clean, 
vitreous  clinker,  free  from  sulphide-,  unburned  coal 
or  ashes. 

(d)  Slag  used  for  coarse  aggregate  shall  be  clean, 
dense,  air-cooled  blast  furnace  slag  containing  nut 
more  than  1.3  per  cent,  of  sulphur  and  shall  weigh 
not  less  than  70  lbs.  per  cubic  foot  when  loosely 
packed. 

(e)  Rods  and  bars  used  for  reinforcing  shall  con- 
form to  the  requirements  of  the  Specifications  of  the 
American  Society  for  Testing  Materials  for  Concrete 
Reinforcing  Bars  in  effect  Jan.  1,  1921.  Cold  drawn 
steel  wire,  made  from  billets,  may  be  used  in  floor  and 
roof  slabs,  column  hooping  and  for  temperature  and 
shrinkage  stresses.  Wire  mesh  or  expanded  metal 
may  be  used  for  its  full  cross-sectional  value  to  resist 
stresses,  providing  its  component  parts  meet  the  re- 
quirements for  tests  for  concrete  enforcement  bars 
of  the  American  Society  for  Testing   Materials. 

(f)  The  water  used  in  mixing  concrete  shall  be 
free  from  oil,  acid,  alkalies  or  organic  matter. 

The  design  of  floors,  roofs,  beams,  girders  and 
columns  shall  be  governed  by  Section  4.  "Design,"  of 
the  American  Concrete  Institute  Standard  Specifica- 
tion No.  23. 

Construction 

(a)  Reinforcement  shall  be  properly  located  and 
secured  against  displacement  during  the  placing  of 
the  concrete. 

(b)  Machine  mixing  is  to  be  preferred,  but  where 
it  is  necessary  to  mix  by  hand,  all  ingredients  shall 
be  turned  together  until  the  mass  is  homogeneous  in 
appearance  and  color.  Hand-mixing  shall  be  done 
without  losing  an  appreciable  amount  of  mortar,  A 
small  batch  mixer  is  most   satisfactory.    • 

(c)  Only  enough  water  shall  be  used  to  produce 
a  consistency  such  that  the  concrete  will  flow  slug- 
gishly into  the  forms  and  around  the  reinforcement 
without  separation  of  .aggregates  from  mortar.  Con- 
crete shall  be  protected  against  rapid  drying  out  and 
shall  be  protected  against  freezing  until  it  has  hardened 
for  at  least  10  days  in  a  temperature  not  less  than 
35  deg.  I-'.  Concrete  shall  be  deposited  in  the  forms 
not  more  than  30  minutes  after  mixing. 

(d)  Forms  shall  be  substantial  and  sufficiently 
tight  to  prevent  leakage  of  more  than  1  per  cent,  of 
the  mortar.  They  shall  not  be  removed  until  the  con- 
crete has  hardened  sufficiently  to  sustain  without  in- 
jury to  the  concrete  the  loads  that  will  come  upon  it. 
Window  and  door  frames  may  be  set  in  the  forms 
and  the  concrete  cast  around  them.  Wooden  frames 
should  be  well  primed  and  should  be  anchored  to  the 
concrete  by  means  of  long  spikes  or  bolts.  They 
should  be  braced  against  distortion  from  the  pressure 
of  fresh  concrete. 


Large    Amount  of    Work   Projected 
Throughout  the  Dominion 

Till-,  value  of  building  and  engineering  proj< 
reported  during  March  for  the  first  time  as 
contemplated  totalled  $28,879,400  compared 
with  S4O.2SS.100  in  February.  An  active  sea- 
son's work  is  forecasted  in  the  building  of  residences 
and  the  construction  of  bridges,  -ewers,  watermains. 
roads  and  sidewalks.  The  figures  for  the  Dominion, 
as  compiled  by  MacLean  Building  Report-.  Ltd.,  are 
as   follows  : 

Value 

T  Apartments     18,000 

I.",   Churches    1,169,000 

:.>7  Factories    ...  914,000 

jfi   Public    garages       625,300 

>«  Hospitals     547,300 

.'7    Hotel-   and    cltths    1.162 

87  Office    buildings  2.916 

26   Public   huihliny-    1,597,900 

S66   Residences     3,484,900 

m:(  Schoo's  ■-•.'■' »i. 700 

66  Stores 817,000 

S  Theatres    770.000 

1 1    Warehouses    1 80,000 


1,012  Total    buildings     817,417,100 

l>4  Bridges  ■ $  i,486,ooo 

28    Dam-    and    wharves     136,000 

36   Sewers    and    water-main-     2,535, 100 

38    Road-  and  streets   5,168,400 

13  General    engineering    1,837,500 


139  Total    engineering    811,462 

Grand  total  for  Dominion    I    3,879,406 


New  Book 
'Modern  Road  Building  and  Maintenance."  This  rs 
comprehensive  hook  issued  by  the  Hercules  Powder  Company 
and  prepared  for  the  use  of  engineers,  contractors,  road  offi- 
cial-., student-  and  all  who  are  interested  in  the  rational  and 
economic  solution  of  the  many  problems  connected  with  pub- 
lic roads  and  the  traffic  they  are  required  to  carry.  The 
text  is  written  by  Andrew  P.  Anderson,  highway  engineer 
of  the  Bureau  of  Public  Road-.  I'.  S.  Department  of  Agri- 
culture. The  book  is  divided  into  five  parts,  each  with  sev- 
eral chapters.  The  following  headings  to  the  main  divisions 
of  the  text  indicate  its  scope:  Part  1,  Planning  the  Road: 
part  :>,  Road  Materials;  part  ::,  Road  Construction;  part  4. 
Road  Maintenance  and  Repair;  part  .">,  The  Use  of  Explo- 
sives. The  book  contains  1 40  pages  and  is  illustrated  with 
numerous  excellent  half-tones  and  diagrams,  and  is  bound  in 
paper.  It  will  be  sent  to  anyone  on  request  to  the  Hercules 
Powder  Co.,  Wilmington,  Del.,  or  to  any  branch  of  the 
company. 


Obituary 

Mr.  N.  H.  Curtis,  a  construction  foreman  employed  by 
the  Hydro-electric  Power  Commission  of  Ontario,  at  the 
C'hippawa  development  near  Niagara  Falls,  was  killed  re- 
rently  when  he  fell  from  a  platform  a  distance  of  forty  feet 
to  the  bottom  of  a   rock  cut. 


Incorporations 

Xoel  &  Company',  Ltd..  with  head  office  at  Chicoutimi. 
P.O..  capital  $20,000.  to  carry  on  the  business  of  general  con- 
tractors. 

Atlas  Brick  Co.,  Ltd.,  with  head  office  at  Toronto,  capi- 
tal $315,000,  to  carry  on  the  business  of  manufacturers  of 
brick,    terra    cotta,    tile,    -ewer   pipe,   etc. 
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Mainly  Constructional 

E»it  and  West — From  Coast  to  Coast 


The  total  value  of  building  permits  issued  at  Montreal 
during  the  past  month  of  March  was  $855,885,  an  increase  of 
$232,280  over  the  mouth  of  February. 

\  new  firm,  the  Lakeside  Clay  Products,  Limited,  will 
shortly  commence  the  manufacture  of  Brick  at  Vernon,  B.C., 
according   to  a  report   from   that  point. 

The  big  plant  of  the  British  America  Nickel  Corporation 
at  Deschenes,  P.Q.,  which  has  been  employing  aboul  300 
men,  has  closed  down  pending  an  improvement  in  the  metal 
market. 

The  name  of  the  Canadian  Agency  &  Supply  Company, 
193  Sparks  St.,  Ottawa,  engineers  and  manufacturers  of 
structural  and  reinforcing  steel,  has  been  changed  to  The 
Dominion    Reinforcing   Company, 

Building  permits  totalling  $558,000  in  value  were  issued 
in  York  Township,  Out.,  during  last  month.  There  were  187 
dwelling  permits,  $501,400;  39  garages.  $10,500;  four  stores, 
$5,500,  and  a  number  of  additions,   stables  and  one  real   estate 

office. 

Baron  Boris  de  II  neck,  a  member  of  the  Russian  Acad- 
emy of  VrchitectS  and  the  British  Association  of  Architects, 
came   to  Toronto  recently   from  Europe  and  has  become  as- 

ated  with  Mr.  11.  15.  Dunnington  Grubb,  well  known  gar- 
den architect. 

Tin'  annual  banquet  of  the  University  of  Manitoba  En- 
gineering Society  was  held  recently  at  the  Fort  Garry  Hotel, 
Winnipeg'.  Among  the  speakers  was  Mr.  W.  M.  Scott,  engi- 
neer of  the  Greater  Winnipeg  Water  District,  who  replied  to 
the  toast  "The   Profession." 

The  (  tttawa  Suburban  Roads  Commission  reports  the 
various  roads  constructed  last  year — Richmond,  Merivale 
and  Bowesville  roads — have  come  through  the  winter  in 
good  condition,  which  justifies  the  commission's  selection  of 
materials  for  these  roads. 

The    new    Collegiate    Institute    at     London,    Ont.,    will    be 

called  the  "Great  War  Memorial  Collegiate  Institute." 
Bronze  tablets  will  be  erected  in  the  entrance  way,  bearing 
the  names  of  London  high  school  students  who  were  killed 
during  the  war.  Everything  is  in  preparation  for  an  early 
start  on  the  work  of  construction.  The  cost  is  estimated  at 
about   $500,000. 

During  the  mouth  of  March  this  year  22::  permits  were 
issued  at  Vancouver  for  buildings  costing  $323,160,  against 
I  si  permits  for  buildings  valued  at  $308,477  in  March.  1920. 
During  March  this  year  there  were  7t>  new  residences 
built  at  a  total  cost  of  $201  ,865 :  35  garage-  costing  $5,045; 
eight  stoics  costing  $15,900,  and  seven  small  factory  build- 
ings  costing   $'.1,100. 

Building  permits  issued  in  Winnipeg  during  the  month 
of  March  totalled  $104,650  in  value,  as  compared  with  $44,850 
for  the  preceding  month  of  February  and  $559,900  for  the 
month  of  March.  1920.  For  the  three  months  from  January 
3  to   March   81    the  total   value  of   permits   issued    was   $414,300 

as  compared  with  $766,800  for   the  corresponding   period   in 

1920,  a  decline  of  $352,000. 

Construction  work  commenced  recently  on  the  new  $80,- 
000  building  for  the  Dumart  Packing  Company,  Ltd..  at 
Kitchener,   Ont,    The   building    will   be  a   four-storey,   BO    \ 

110    ft.,   structure,   and   will    be   constructed   of   reinforce.' 

crete.    The  contractors  are  the  Mace  Construction  Company, 

of  Toronto,  specialists  in  this  particular  type  of  building  con- 
struction.    The   new   plant,   though   by   no   means   the   largest 


of  it-  class,  will  be  the  last   word  in  packing  house  construe 
tion. 

London,  (Jul.,  report-  an  increase  in  the  value  of  build 
rmits  issued  during  the  month  of  March,  compared  with 
that  of  the  same  month  last  year.  Permits  to  the  valw 
about  $145,000  were  issued  last  month,  an  increase  of  about 
$45,000  over  the  figure  for  March,  1920.  The  total  for  the 
year,  to  the  end  of  March  is  about  $250,000,  or  over  twice  a- 
large  as  the  1920  total  for  this  period. 

The  Housing  Commission  at  Ottawa  will  require  about 
$100,000  to  carry  out  their  construction  program  this  year. 
Only  $86,000  of  the  $750,000  government  grant  for  houses  at 
Lindenlea  remains,  which  sum,  the  government  stipulate-. 
must  be  spent  in  construction  in  Lindenlea  garden  suburb 
only.  Between  fifty  and  sixty  application-  have  beet' 
ceived  by  the  commission  for  houses  in  other  parts  of  the  city. 
It  is  reported  that  work  will  be  commenced  by  the  first 
of  May  on  the  new  Mount  Royal  Hotel  at  Montreal.  The 
new    hotel    will    be    con  eel    and    concrete,    with 

grey  brick  walls  and  grey  stone  trimming,  and  will  contain 
I, o:,o  rooms,  30  stores  and  40  offices,  huge  auditorium  and 
roof  garden.  It  will  take  about  14  months  to  construct  and 
will  cost  $9,000,000.  Two  thousand  men  will  be  employed 
on  the  construction  work. 

The  bricklayer-  of  Windsor,  Out.,  went  out  on  strike 
recently  following  the  decision  of  the  contractors  to  reduce 
their  wages  20  per  cent.  The  men  were  receiving  $1.25  an 
hour,  which  will  be  reduced  to  $1.00  an  hour  by  the  cut. 
This  was  the  first  move  in  this  district  towards  the  reduction 
of  building  labor  co-ts,  but  it  is  understood  that  a  drop 
in  the  wage  scale  lot  other  sections  of  the  building  trades 
will  go  into  effect  on  May   1. 

The  standing  Committee  on  Railways.  Canal-  and  Tele- 
graph Lines  recently  passed  the  bill  to  incorporate  the  Can- 
adian Transit  Company,  with  capitalization  of  $5,000,000. 
The  purpose  of  the  company  is  to  construct  and  operate  a 
railway  and  general  traffic  bridge  across  the  Detroit  River 
between  Windsor  and  Detroit.  The  company  may  not  com- 
mence construction  of  the  bridge  until  an  act  of  the  United 
States  Congress  has  been  passed,  approving  the  work. 


Personal 

Mr.  George  dander  has  been  appointed  manager  and 
secretary  of  the  Toronto  Builders'  Exchange  and  Construc- 
tion  Industries,   with   offices  at   70   Bond    Street.   Toronto. 

Mr.  Peter  Robertson  has  resigned  a-  -uperintendent  of 
tiie  Lincoln,  Ont.,  county  roads  system.  The  overseeing  will 
be   done  by   the   county   engineer. 

Mr.  G.  D.  McDougall.  general  superintendent  of  the 
Nova  Scotia  Steel  &  Coal  Company  at  New  Glasgow,  has 
been  elected  president  of  the  Mining  Society  of  Nova  Scotia. 

Mr.  George  Coutts,  formerly  good  roads  engineer,  at 
Bertile.  Man.,  has  been  appointed  assistant  engineer,  De- 
partment of  Railways  and  Canals,  Trent  Canal.  Peterbor- 
ough, Ont. 

Mr.  W,  L.  Mackenzie  has  been  appointed  to  the  engi- 
neering staff  of  the  Wetland  Ship  Canal  at  St.  Catharines. 
Mr.  Mackenzie  wa-  formerly  connected  with  the  Kipawa 
Paper  Co.,   Ltd. 

Mr  F.  H.  Kester.  until  recently  employed  as  acting  de- 
signing engineer  of  the  Canadian  Bridge  Co.,  Ltd.,  of  Wel- 
land,  Ont..  has  been  promoted  to  the  position  of  construction 
engineer  for  this  company. 

Mr  Theo.  Lanctot,  of  Montreal,  has  been  appointed 
city  engineer  of  Hull.  P.Q.  Mr,  Lanctot  is  a  graduate  of 
Laval  LTniversity  and  has  been  engaged  in  civic  engineering 
practice  for  the  past  12  years,  10  years  of  which  was  spent 
in  the  municipal  engineering  department  of  the  city  of 
Montreal. 


NEWS  OF  CONTRACTS 


Period  of  April  6  to  12  1921 


Waterworks,  Sewerage  and 
Roadways 

Bleinheim,  Ont. 

Hugh  Allan.  Drumbo,  <  >nt.,  clerk 
Bleinheim  Twp.  Council,  has  plans  and 
will  receive  tenders  until  April  HUh  tor 
construction  of  tile  drain. 

Cap  St.  Ignace,  Que. 

Town  contemplates  road  repairs  at 
cost   of  $10.0110. 

Charlesbourg,  Que. 

Amede  Dorion,  sec.-treas.  1  own  (  oun 
cil.  will   receive  tender.-   for   construction 

of  one   mile   of   water   macadam   or   grav- 
elling. 

Deschambault,  Que. 

Town  Council  will  macadamize  road. 
\.  Xaud.  secy-treas. 

Essex,  Ont. 

R.  R.  Brett,  Town  Clerk,  will  receive 
tenders  until  Vpril  L8th  for  construction 
of  4.000  square  yards  of  cement  concrete 
or  Tan  ia  pavement, 

Lachine,  Que. 

Construction  of  concrete  sidewalk 
cositng     $15,000      is      planned     by     Town 

Council,  A.  Lafromboise,  Eng. 

Town  contemplates  construction  ol 
aqueduct   and   sewers  at   cost   of  $30,000. 

Town  contemplates'  paving  work  at 
cosl    of  $0,000. 

London,  Ont. 

S.  Baker,  city  clerk,  will  receive  ten- 
ders until  April  :21st  lor  vertical  pumps 
and  motor  in  duplicate  of  110  gals,  per 
minute  capacity,  automatic  controller, 
etc.  Specifications  with  11.  A.  Brazier. 
Kngr.  Marked  cheque  or  cash  deposit 
required. 

Lucknow,  Ont. 

\Y.   A.   Wilson.    Lucknow,    Ont.,   clerV 

West  Wawanosh  Twp.,  has  plan-;  and 
will  receive  tenders  until  May  26th  for 
construction  nf  drain.  Marked  c'-ieque 
for  10''    of  tender  will  he  required. 

Middleton,  N.S. 

Town  contemplates  construction  cA 
sidewalks  on  Commercial  St.  to  cost 
$10,000.     .1.  A.  Gates,  clerk. 

Montmorency,  Que. 

Tenders  will  he  called  shortly  for  ma- 
cadamizing road  for  Town  Council.  J. 
W.  St.   Pierre,  secy-treas. 

Montreal,  Que. 

City  plans,  construction  of  sidewalk 
on  Marquette  St. 

City  contemplates  repairing  sidewalks 
on   several  streets. 

City  will  repair  Bordeaux  St.  from 
Clifford  to  St.  Jerome. 

City  contemplates  repairs  to  St.  Joseph 
Blvd. 

Peterboro,  Ont. 

B.  Johnson,  clerk  North  Monaghan 
Twp.  Council,  K.R.  Xo.  5.  Peterboro, 
will  receive  tenders  until  April  16th  for 
construction  of  concrete  sidewalks. 

Pointe  Claire,  Que. 

Tenders  will  he  called  for  construction 
of    sidewalks    for    town.       Mr.     Beaudoin 

Kngr. 
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Regina,  Sask.  gravelling  road-  fo 

Dep't    of    Highways.    Prov.    Gov't.,    will 


A.    Boiilang- 


receive  tender-  until  April  37th  for  ten 
miles  road  construction.  Plans  with 
Dep't..   William   Grant,  B10  Canada    Bldg., 

katoon;  J.  R.  Reid,  Court  House. 
Swift  Current,  Sask.:  K.  G.  Kisback.  c/o 
Dominion  Grain  Co..  X.  Battleford;  E. 
I).  Webster,  VTorkton,  Sask. 

Ridgetown,  Ont. 

Construction  of  drainage  system  and 
bridges  over  drains  is  contemplated  by 
Howard  Twp.  Council.  Geo,  V  McDon- 
ald, clerk,   Ridgetown,  <  >nt 

Sherbrooke,  Que. 

By-law  authorizing  construction  of 
sewers  at  cost  of  $40,000  will  be  sub- 
mitted to  ratepayers  shortly. 

Simcoe,  Ont. 

W.  C.  Met  all.  clerk,  will  receive  ten- 
ders until  April  isth  for  construction  of 
sanitary  -ewers  estimated  to  cost  $15,000 
for  town.     Plans  with   Geo.^R.  Marston 

Kngr.       Trices    wanted    on    '/',    8"    and    •'>" 
vitrified   clay   tile. 

Ste.  Clotilde  de  Horton,  Que. 

Construction  of  aqueduct  is  contem- 
plated  by    I- a    Cie    D'Approviswunement 

D'Kau.    . 

St.  Hughes,  Que. 

Work  will  he  commenced  shortly  on 
road  construction  for  town. 

Town    contemplates  making  extensive 

alterations    to    aqueduct.       W.    Melancon. 
secy.-treas. 

St.  John,  N.B. 

II.  E.  Wardroper,  clerk,  will  receive 
tenders  until  April  16th  for  paving  17,500 
yards  asphalt  on  concrete  base  with 
granite  block-  between   track-. 

St.  Patrice  de  Beaurivage,  Que. 

Prov.  Gov't  contemplates  gravelling 
road  at  cost  of  $15,000. 

St.  Philemon,  Que. 
Town  Council  contemplates  gravelling 

roads.     A.    Larochelle,   -ecy.-trea-. 

Toronto,  Ont. 

Frank  Barber.  Kngr.,  |o  Jarvis  St.. 
Toronto,  will  receive  tender-  until  April 
1 5th  for  construction  of  concrete  abut- 
ments for  Etobicoke  Twp.   Council. 

F.  Barber,  Engr..  40  Jarvis  St.,  will  re- 
ceive tenders  until  April  HUh  for  con- 
struction of  sidewalks  on  several  Streets 
for  York  Twp.  Council. 

Walkerton,  Ont. 

A.  Collins,  Town  Clerk,  will  receive 
tenders  until  April  21st  for  construction 
of  15.000  square  yards  two  course  con- 
crete pavement  with  grading.  5,000  lin. 
ft.  integral  curb.  10  catch  basins,  1,000 
lin.  feet  10"  tile  drain.  3,500  lin.  ft.  6" 
tile  drain,  800  lin.  ft.  4"  tile  drain.  1  rein- 
forced concrete  slab.  Plan-  also  with 
Engr..  E.  D.  Bolton.  Listowel,  Ont. 
Marked  cheque  for  2l/2c/<  of  tender  re- 
quired. 

Watford,  Ont. 

Warwick  Twp.  Council  will  repair 
drains.     N.  Herbert,  clerk,  Watford.  Ont. 


er.    -ecy.-treas. 

CONTRACTS  AWARDED 

Gait,  Ont. 
General    contract   tor   construction    of 

pavement,  curbs,  gutters,  co-ting  $105,000 
ity  i-  awarded  to  Standard  Paving 
I   ciitral   Chamber-.  Ottawa.  Ont. 

Kingston,  Ont. 

General    contract    for    construction 
waterbound      macadam     road     for     Prov. 
Gov't.,   Dep't.   Pub.    Highway-,  i-  awarded 
to    McGinnis   X-   O'Connor,  :;   Alvington 
Ave.,    Kingston. 

Montreal  West,  Que. 

C.  J.  Dryden  Co.,  Ltd..  11  Place 
D'Armes.  have  general  contract  for  con- 
struction of  sewers,  watermain-  and  side- 
walks for  town. 

Atlas  Construction  Co.  Ltd..  :;;  Bel- 
mont St..  Montreal,  are  awarded  general 
contract     for    opening      new     streets      for 

General  contract  for  construction  of 
road-  and  -idev.alks  for  town  is  awarded 
to  \tla-  Construction  Co..  Ltd..  :i7  Bel- 
mont St..  Montreal. 

Peterboro,  Ont. 

ntract  for  equipment  for  filtration 
plant  costing  $350,000  lor  City  is  award- 
ed to  W.  II.  Nate-  Construction  Co.  Ltd.. 
IT  Main  St.  E.,  Hamilton.  Out.  I 
tracts  for  reservoir  and  pumps  are 
awarded   to   Ram-ay   and    Wild,   Saul: 

Marie,  (int..  and  Escher-Wyss  8 
Beaver    Hall    Hill,    Montreal. 

St.  Catharines,  Ont. 

General  contract  for  construction  of 
relief  sewer  at  cost  of  $63,200  for  City  is 
placed  with  John  Maguirc  Construction 
Co..   157    Roxboro   St,    W..   Toronto. 

Stratford,  Ont. 

General    contract    for    construction     oi 

concrete    base,    curbing     and     gutter-     at 
(50,000  for  City  Council  is  award- 
o  McKnight  Construction  Co..  ^s  s> 
1  la\  id   St..  Toronto. 

Waterloo,  Ont. 

Marvin  Stroll.  Chairman   Bd.  of  Works, 
will     receive     tenders    for    300    yards 
Tarvia  pavement  on  one  street  for  Town. 

Specifications  with  Chas.    Moogk,   Engr. 

Contract  for  sewer 'pipe  and  catch  basing 
is  awarded  to  For  well  Foundry,  Ltd..  225 
Queen   St.   S..    Kitchener.   Ont. 


Wolfestown,  Que. 

Work   will    he    commence.! 


shortly   on 


Railroads,  Bridges  and 
Wharves 

Adamsvil'e.  Que. 

J.  W.  Pilon.  secy.-trea.-.  of  municipality 
of"  East    Farnham.    Que.,    has    plans    and 
will    receive    tender-    until    May 
raising   bridge.       \cccpted   cheque   foi 
of  tender  will  be  required. 

Admiral,  Sask. 

Minister  of  Dep't  of  Highways.  Prov. 
Gov't  of  Saskatchewan,  wi'l  receive  ten- 
der- until  Vpril  27th  for  construction  ol 
concrete  arch  bridge.  Plans  with  De- 
partment. 

Berthier,    Que. 

Construction  of  iron   bridge  is  contem- 
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J                  i-ff  A/^  I      I    Wf\*%.                   \  'l'es  labor  has  accepted  a  reduction   in   wages.     This 
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A  National  Journal  for  the  Construction  Interests  of  Canada,  demands  for  an  ever  higher  scale  of  payment  than  pre- 

reaching    Architects,    Eng.neers,    Contractors,  vai,s  nowaf]ays.      Disaster  is  sure   to  follow   with   the 

Municipal  Officials,  etc. trades  feeling  the  pinch  the  greatest.     Just  what  effect 

n  ...  .    •  **   -    nr  j      j      u  r"i   the  construction   industry  will   result  may  be  il- 
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Unemployment   is   a    serious    problem    these   days, 

SUBSCRIPTION   RATES  hut  labor,  in  demanding  wages  even  higher  than  those 

Canada  and  Great  Britain,  $3.00.  U.  S.  and   Foreign,  $4.00.  current  in  the  past  year  or  so.  is  merely  making  a  bad 

Single  copies  15  cents.  situation    worse    and    more    difficult    to    solve.     With 

Authorized  by  the  Po5tm»ter~Ge^e7.i  for  c.n.d..  for  tr»n,mi..ion  conditions  as  they  are  at  the  moment,  public  sympathy 

it  »econd  clan  matter.  cannot   be   allied    with    labor    in    its    fight    fur    higher 
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its   willingness  to   share   some   responsibility   and   be 
Principal    Contents  prepared  to  accept  lower  remuneration  in  order  that 
v  business    mav    resume    and    public    confidence    he    re- 
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389  \                meeting   of   the   general    contractors    and 
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Mainly  Constructional  404  budding  industry,  grea    stress  was  laid  by  the  repre- 

sentatives  01  labor  on  the  fact  that  considerable  relief 

—                       from  distress  and  unemployment  could  be  given  the 

Labor    is   Responsible  for  the  Present  Inactivity  workers  if  the  unreasonable  and  unaccountable  delay 

'in  rnnctnirtirm  always  experienced  each  year  in  commencing  building 

operations  could  be  overcome.     The  contractors  pi 

ent  heartily  concurred  in  these  opinions,  and  with  this 

LABOR,  in  its  present  general  attitude,  is,  to  a  idea  in  view  the  following  resolution  was  unanimously 
greater  degree  than  any  other  factor,  respons-  carne  • 
ible  for  tlie  inactivity  in  the  construction  in-  That  we-  the  general  contractors  of  the  city  of 
dustry.  And  it  is  just  as  undeniable  a  fact  Winnipeg,  request  our  Dominion  and  provincial  gov- 
that  building  will  continue  to  be  thus  held  up  until  eminent,  the  Winnipeg  city  council,  public  school 
labor  adopts  a  saner  viewpoint,  fust  why  the  build-  boards,  agricultural  profession,  and  all  persons  con- 
in-  trades  in  a  period  of  depression  can  persist  in  templating  building,  that  the  preparation  of  plans  and 
demanding  increased  wages  is  beyond  power  of  comp-  specifications  of  all  work  under  consideration  be  con- 
rehension,  especially  when  it  is  obvious  that  by  such  eluded  and  contracts  let  by  the  end  ,-<i  February  in 
demands  they  are  only  working  themselves  harm  by  eac"  year. 

placing  a   greater   damper   than   ever  on   construction  This  would  not   only  give   the  workers  an   oppor- 

work.    Only  an  aggravation  of  the  industrial  inactivity  tunity  to  increase  their  earnings  but  to  considerably 

that  is  being  felt  universally  to-day  can  result  from  any  improve  their  conditions  by  a  longer  term  of  hnploy- 

tendency  for  costs  to  go  up,  for  people  are  determined  ment:  which  even  at  a  lower  rate  than  the  present  ab- 

to  wait  till  prices  decline  and  no  work  but  the  abso-  normal  condition  demands,  would  also  materially  en- 

lutely  essential  will  proceed  in  the  face  of  a  movement  courage  the  industry  by  considerably  increasing  the 

toward  increased  prices.  volume  of  building  so  as  to  give  the  greatest  amount 
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Canada's  Engineers    J.  N.  Anderson 


The  representative  of  the  engineering  profession 
whose  biographical  sketch  we  have  chosen  to  publish 
in  the  "Canada's  Engineers"  section  of  this  week's 
issue,  is  Mr.  John  Noel  Anderson,  the  very  active 
secretary  of  the  Vancouver  Branch  of  the  Engineering 
Institute  of  Canada.  Like  many  of  his  professional 
confreres  in  Western  Canada,  Mr.  Anderson  claims  the 
Old  Country— Glasgow,  Scotland,  to  wit— as  his  birth- 
place. His  technical  education  was  also  received  in 
that  city,  at  the  Royal  Technical  College  and  after  his 
graduation,  he  served  a  pupilage  with  Chas.  D.  Barker, 
civil  engineer,  G'.asgow.  After  having  thus,  after  the 
approved  fashion  of  the  Old  Country,  been  initiated 
into  the  intricacies  of  engineering,  he  joined  the  Cale- 
donia Railway  Company,  as  assistant  engineer,  remain- 
ing with  that  organization  until  1911.  In  that  year  Mr. 
Anderson  came  to  Canada,  proceeding  to  Vancouver, 
B.C.  He  has  since  been  on  the  engineering  staff  of 
that  city,  with  the  exception  of  the  period  from  1916 
to  1919,  when  he  saw  service  in  France,  as  a  lieutenant 
with  the  9th  Canadian  Railway  Troops. 

Mr.  Anderson  is  very  active  in  all  engineering  matters 
and  has  shown  his  interest  in  the  profession  by  acting 
as  secretary  of  the  Vancouver  Branch  of  the  Engin- 
eering Institute  of  Canada.     He  is  an  associate  member 


Mr.   J.    N.  Anderson 

of  the  Institute  and  is  also  a  registered  civil  engineer  of 
the  province  of  British  Columbia. 


of  employment  to  the  largest'  number,  benefitting 
thereby  not  only  the  workers  but  the  city  and  Do- 
minion alike. 

The  fact  that  the  high  rate  of  labor  is  caused  by 
the  short  period  of  employment  makes  the  cost  of. 
building  more  expensive  than  it  otherwise  would  be,' 
but  with  the  present  modern  methods  of  construction, 
work  should  be  carried  cm  well  into  the  end  of  Decem- 
ber quite  as  economically  and  with  little  OT  no  more 
cost  than  at  any  other  period  of  the  year. 

We,  therefore,  strongly  urge  that  you  give  this 
appeal  your  earnest  consideration  and  immediately 
take  such  steps  as  may  lie  deemed  necessary  to  put 
this  practice  into  Operation! 

1921  Convention  of  the  National  Highway 
Traffic  Association 

T\\\:.  National  Highway  Traffic  Association  will 
hold  its  1923  convention  at  the  Detroit  Athletic 
Club,  Detroit,  on  Friday,  April  29th.  Sessions 
will  begin  at  10.30  a.m.,  2  p.m.,  and  8  p.m.  The 
convention  will  In-  devoted  to  the  presentation  and 
discussipn  of  progress  or  final  reports  of  standing 
committees.  The  following  list  includes  some  of  the 
important  subjects  pertaining  to  traffic  regulations 
and  efficient  and  economic  transport  which  have  been 
assigned  to  committi 

Interrelationship  of  highway,  railway  and  water- 
vvaj  transport;  traffic  limit  lines  on  roadway  surfaces: 
design  of  curves  at  street  comers  to  facilitate  traffic; 
widths  of  roadways  and  sidewalks  in  municipalities: 
highway  transport  clearing  houses;  regulations 
covering  speeds,  weights  and  dimensions  of  motor 
trucks  and  traijers;  relative  efficiency  of  different 
types   of   car    stop    safety   /ones    and    their    relation    to 


parking  and  ranking  regulations:  regulation  of  Over- 
loading of  motor  trucks;  traffic  center  lines  on  road 
ways;  relation' of  impact  force-  on  pavements  to  re- 
sulting impact  forces  on  vehicles;  status  of  the  con- 
struction of  highway  curves  and  recommended  practice 
to  increase  safety  to  traffic;  highway  transport  fran- 
chises; motor  bus  service  for  consolidated  rural 
schools. 

Building  Costs  to  be  Made  Known 

T)   assemble   facts   regarding   construction    costs 
and  lay  them  before  the  public  was  the  purpose 
of  a  recent  meeting  of  the  St.  John.  X.B..  branch 
of  the  Association    of    Canadian    Building   and 
Construct-on    Industries.       Incidentally    it    was   ho 
that  something  would  be  accomplished  in  the  wa 
encouraging  a  revival  of  building  >•  ierations. 

It  was  shown  that  lumber  had  been  reduced  in 
price  from  15  to  30  per  cent,  since  the  end  of  1920; 
that  plumbing  costs  had  fallen  12'  '<  per  cent,  and 
paint,  oils  and  glass  had  also  made  material  reduc- 
tions. Bricks  and  cement,  however,  remained  firm, 
and  laboi  costs  were  still  high,  with  the  masons  de- 
manding a  10  per  cent,  increase  in   wgges. 

One  contractor  said  brick  costing  $15  per  thous- 
and at  the  kiln  in  Upper  Canada  cost  S30  in  St.  John, 
but  it  was  claimed  brick  could  not  be  manufactured 
at  St.  John  for  less  than  $25,  Another  contractor 
estimated  the  present  labor  cost  of  laying  bricks  at 
$10  per  thousand  as  compared,  with  SI. 15  some  years 
befi  ire  the  war. 


Mr.  M.  L.  Cousins,  chief  engineer  and  manager  of 
the  Toronto  Harbor  Commission,  has  just  issued  a 
report  for  the  calendar  year  of  1920.  of  the  Life  Saving 
and  Police  Patrol  Service  of  Toronto  Harbor. 


\ I » 1 1 1   :.'().    1921 


THE    CONTRACT    RECORD 


Putting  Up  a  Concrete  Building 
Under  Severe  Difficulties 

Fish  Freezing  Plant  on  Island  of  St.  Pierre  Erected  on  Rocky  Site 

—Materials    and   Labor   Imported— Fire   of   Extreme    Severity 

Destroyed  Concrete  and  Necessitated  Partial  Rebuilding 

By   H.   C.   PADDOCK 

Engineer,  Turner  Construction  Co.,  New  York 


AVERY  interesting  building  of  reinforced  con- 
crete— a  fish  freezing  plant — was  recently 
constructed  for  the  Republic  of  France  on  the 
Island  of  St.  Pierre,  which  is  situated  about 
12  miles  south  of  Newfoundland.  The  fish  freezing 
plant  is  approximately  140  ft.  by  85  ft.,  six  stories  in 
height,  with  an -adjoining  power  house,  75  ft.  by  84 
ft.,  three  stories  in  height.  The  floor  construction  is 
of  the  flat  slab  type  with  a  granolithic  finish,  and  is 
designed  for  a  uniform  live  load  of  200  pounds  per 
square  foot.  The  <X  in.  concrete  exterior  walls,  poured 
monolithic  with  the  columns,  are  finished  with  a  coat 
of  cement  wash.  For  insulation,  a  continuous  enve- 
lope of  varying  thicknesses  of  sheet  cork  is  placed  on 
top  of  the  roof  and  extends  down  on  the  inside  of  the 
exterior  walls  and  over  the  second  floor  slab.  The 
construction,  however,  outside  of  the  difficulties  en- 
countered in  the  erection  of  the  building,  has  nothing 
unusual  about  it. 

This  plant  is  probably  one  of  the  largest  fish  freez- 
ing establishments  ever  built,  having  a  capacity 
of  100  tons  per  da}-.  The  fish  are  washed  and  panned 
nn  the  dock  and  carried  by  elevators  to  the  sharp  freez- 
ers on  the  sixth  floor.  These  freezers  are  operated  on 
the  direct  expansion  system  at  a  temperature  of  25 
degrees  below  /.em  Fahrenheit,  After  glazing  and 
boxing,  the  fish  are  delivered  by  spiral  chute  to  the 
various  floors  for  storage,  or  to  the  dock  for  shipment. 
The  various  storage  doors  have  a  total  capacity  of 
3. COO  tons,  designed   for  a  zero  degree  temperature. 

The  Island  of  St.  Pierre  is  practically  one  huge 
rock.  5  miles  long.  2'..  miles  wide,  and  extending  to  a 
height  of  about  600  ft.  above  sea  level  at  its  hlghesl 
point.  The  building  is  located  on  the  east  shore  at 
the  water's  edge  on  a  steep  rocky  slope  about  a  mile 
and  a  half  north  of  the  town  '>f  St.  Pierre.  Protection 
.  iri  mi  excessive  wave  action,  is  afforded  to  a  consider- 
able extent  by  a  scries  of  small  islands  to  the  east 
forming  a  haw 

The  building  project  was  carried  out  for  the  Re- 
public of  France  by  tin-  Turner  Construction  Co.  of 
New  York  City  under  the  direction  of  Ophuls,  Hill  & 
McCreery,  refrigerating  engineers,  also  of  New  York 
city. 

Shipping  of  Materials  Was  a  Difficult  Problem 

A  preliminary  investigation  of  the  site  showed  that 
no  materials  could  In-  obtained  locally  except  sand  and 
gravel.  <  >t  these  there  was  apparently  a  good  supply 
mi  the  southeasterlj  point  of  the  island.  It  was  neces- 
sary, however,  to  ship  all  equipment  such  as  boilers, 
engines,  mixers  and  tools  from  New  ^i  .  irk.  while 
cement  was  brought  from  Montreal,  lumber  from  New 
Brunswick  and  steel  from   Pittsburgh; 


The  shipping  of  materials  was  a  problem  in  itself, 
requiring  the  services  of  an  expeditor  with  an  office  at 
North  Sydney,  Cape  Breton,  to  attend  to  the  compli- 
cated matter  of  trans-shipment.  The  only  regular 
line  of  communication  with  St.  Pierre  was  by  a  French 
steamer  of  450  tons  capacity,  which  ran  to  North  Syd- 
ney once  a  week,  with  monthly  trips  to  Halifax.  From 
about   December   to   May,   the    North   Sydney   harbor 


Views  from  the  sea  and  from  the  rear  of  the  reinforced  concrete  fish  freez- 
ing plant  of  the   French   government  on   the  Island  of   St.   Pierre 
and   Miquelon 

was  ice  bound  and  Halifax  became  the  regular  port. 
With  this  limited  means  of  transportation  it  was  diffi- 
cult to  maintain  a  pre-arranged  schedule  of  delivery. 
and  it  required  considerable  ingenuity  on  the  part  of 
the  expeditor  to  stow  away  a  few  additional  tor. 
material  on  ,  already  loaded  to  capacity. 

Form  lumber  was  shipped  by  schooner  from  Port 
Daniels.  New  Brunswick,  direct  to  St.  l'ierre.  as  it  was 
impossible  to  ship  such  bulky  material  by  steamer.    It 
was  necessary  also  to  charter  schooners  and  tug- 
make  special  trips  to  keep  the  supply  of  cement  suf- 
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fkiently  large  to  insure  uninterrupted  progress  of  the 
work. 

Most  of  the  Labor  Imported 

Building  operations  were  begun  during  the  fishing 
season,  so  that  local  labor  could  not  be  obtained  at 
first,  but  later  a  good  supply  was  available,  full  ad- 
vantage of  which  was  taken.  Newfoundland  was  the 
source  from  which  most  of  the  men  came,  although  a 
considerable  number  were  brought  from  Nova  Scotia. 
Practically  all  of  the  carpenters  were  taken  from  New 
York,  as  well  as  the  construction  foremen. 

Having  found  the  men,  the  next  question  was  how 
to  care  for  them.  As  boarding  places  could  not  be 
found  a  commissariat  was  established  with  a  capacity 
.for  about  one  hundred  men,  with  a  capable  chef  at 
the  head.  All  equipment  was  shipped  from  New  York 
and  supplies  obtained  weekly  from  Nova  Scotia. 

Tin-  excavation  turned  out  to  be  one  of  the  sur- 
prises of  the  undertaking.  The  total  amount  of  rock 
to  be  removed  was  not  great,  about  1,100  yards,  but 
the  extreme  hardness  was  the  cause  of  delaying  com- 
pletion of  the  excavation  about  four  weeks.  The  rock 
formation  of  the  island  is  quartz  porphory,  an  igneous 
rock  as  hard  as  flint.  At  the  start  four  drillers  and 
one  blacksmith  were  employed,  but  it  became  neces- 
sary to  change  to  two  drillers  and  six  blacksmiths,  as 
it  was  necessary  to  point  the  drills  every  inch  or  two 
in  depth.  The  cost  of  the  rock  excavation  was  about 
$45.00  a  yard,  the  excavated  material  being  dumped 
into  the  bay. 

At  the  beginning  there  seemed  to  be  a  ready  supply 
of  beach  sand  and  gravel  about  three  miles  from  the 
building  site,  but  a  severe  storm  carried  most  of  it 
away,  leaving  nothing  but  a  perplexing  situation.  It 
was  thought  advisable  to  purchase  a  rock  pulverizer 
which  could  be  used  in  case  a  suitable  supply  could 
not  be  found,  but  through  the  aid  of  a  fisherman  a 
large  deposit  of  sand  was  found  on  the  south  shore 
of  the  island  about  il/2  miles  away.  This  sand  was 
covered  with  several  feet  of  large  stones  and  gravel, 
which,  of  course,  had  to  be  stripped.  The  loading  of 
sand  was  interrupted  several  times  because  the  sand 
pits  were  covered  with  stones  and  debris  by  severe 
storms  which  swept  over  the  bar  separating  the  ocean 
from  the  sand  supply.  The  sand  and  gravel  were  load- 
ed into  trucks  by  a  loader  driven  by  a  gas  engine. 

Haulage  by  Fleet  of  Trucks 

A  fleet  of  twelve  Ford  trucks  was  employed  in 
hauling  sand  and  gravel  to  the  job.  It  was  necessary 
to  organize  a  motor  license  bureau  in  the  town,  as 
previously  there  was  only  one  automobile  on  the 
island,  a  1914  Ford.  Considerable  rivalry  among  the 
drivers    was   encouraged   by   offering   prizes    for    the 


greatest  number  of  trips  in  a  day.  The  roads  were 
very  poor  and  hilly,  and  would  have  been  impassable 
but  for  the  constant  attention  of  a  road  gang.  Like- 
wise the  trucks  did  their  work  only  through  the  con- 
stant  efforts   of   a   capable   mechanician. 

During  the  summer  months  all  of  the  work  was 
done  in  a  practically  continuous  fog,  which  somewhat 
affected  the  men  who  were  not  accustomed  to  it.  Dur- 
ing September  and  October  there   was  a  reversal  in 


M 


in 


The   unusually   rapid   progress   in    the  actual   building   construction    can   be 
seen   in   the   two   pictures  which  were   taken   about   seven    weeks  apart. 

the  weather  and  no  rain  fell  in  the  daytime  for  about 
six  weeks. 

Severe  Fire  Destroys  Concrete 
In  December,  1919,  when  the  building  was  within 
two  weeks  of  final  completion,  one  of  the  worst  bliz- 
zards in  many  years  swept  the  island,  burying  every- 
thing in  snow,  in  many  places  twenty  feet  deep,  so 
that  all  the  men  were  withdrawn  until  spring,  with 
the  exception  of  a  watchman.  During  this  time  of  in- 
activity a  fire  of  extreme  severity  occurred  in  the  first 
storey,  covering  an  area  of  some  4,500  sq.  ft.  This  por- 
tion was  enclosed  entirely  except  for  the  hatch  for  the 
concrete  hoist  and  a  small  opening  in  a  wall  left  for 
construction  purposes.     The   French  government  had 


These  illustrations  show  how  a  severe  fire  affected  the  concrete.     From  left   to  right:   exposed  steel  and  spalled  concrete;    exposed  spirals  and  drop 

panels   eaten   away;    first  story  ceiling  showing  portion   of   collapsed   floor. 


April  :io,  i 'r.M 


THK    CONTRACT    RECORD 


385 


stored  in  this  section  a  large  amount  of  sheet  cork, 
several  barrels  of  asphaltum  and  of  oil,  which  were 
to  he  used  in  insulating  the  building.  In  addition  to 
these  there  was  considerable  lumber  and  miscellaneous 

material  for  construction  work.  In  some  unaccount- 
able  way  this  inflammable  material   caught  fire    and 

burned  fiercely  for  fifteen  hours,  even  though  water 
was    poured   on    it    continuously. 

(  >ne  theory  for  the  cause  of  the  fire  is  that  water 
flowing  over  the  floor  from  an  overfilled  brook  came 
in  contact  with  sonic  barrels  of  unslaked  lime  placed 
near  the  cork  ;  another  theory  was  that  it  was  caused 
by  an  incendiary  as  there  was  considerable  opposition 
to  the  freezing  plant  by  the  fishermen. 

Tin  photographs  show  clearly  the  effects  of  terrific 
heal  which  in  all  probability  was  between  1,500  and 
2.000  degrees.  In  throwing  water  on  the  burning  cork 
which  was  piled  nearly  the  full  storey  height,  the  ceil- 
ing of  the  slab  was  thoroughly  drenched,  which  prob- 
ably accounts  for  the  spalting  and  crumbling  of  the 
concrete.  It  will  be  noticed  that  the  drop  panels  were 
reduced  to  the  level  of  the  underside  of  the  slab  and 
the  fire-proofing  of  columns  could  be  peeled  off  to  tin- 
spirals.  Nearly  one  whole  bay  was  so  badly  cracked 
that  it  was  held  in  suspension  by  the  floor  steel  and 
a  section  about  10  feet  long  actually  fell. 

Reconstruction  Methods 

A  careful  investigation  showed  that  it  was  neces- 

sary  to  remove  the  entire  second  floor  which  had  been 

subjected  to  the  lire,  as  well  as  the  fire-pfopfing  of  all 

columns.     Upon  removing  the  floor  it  was  found  that 


the  <Sj4  i».  slab  was  calcined  nearly  the  entire  thick- 
ness, and  after  a  '-mall  hole  had  been  made,  a  stroke 
from  a  sledge  would  cause  cracks  to  shoot  out  in  all 
directions,  making  it  y  to  be  extremely  careful 

with  the  shoring.  The  damaged  portions  of  the  col- 
umns were  removed  and  reinforced  concrete  shells 
were  formed  about  the  columns,  poured  practically 
monolithic  with  the  new  floor.  The  concrete  walls 
and  partitions  which  were  not  bearing  walls  and 
which  had  been  damaged  were  sprayed  with  water  for 
several  days  for  the  purpose  of  re-hardening  them.  A 
cement   wash  was  then  applied. 

fhe  lateral  expansion  of  the  second  floor  caused 
several  bad  cracks  in  stair  and  elevator  shafts,  these 
walls  evidently  acting  as  vertical  girders,  being  held 
rigidly  top  and  bottom  with  a  horizontal  load  at  the 
second  floor  level.  This  building,  as  is  cu-tomary  in 
refrigerating  buildings,  had  the  outer  wall  separated 
from  the  columns  and  floor  of  the  structure  by  the  cork- 
insulation.  In  many  cases  the  iron  ties  between  the 
outer  shell  and  the  columns  were  pushed  or  pulled  out 
of  the  concrete  walls  and  columns  as  a  result  of  the 
expansion  and  subsequent  contraction.    • 

'fhe  roof  and  top  floor  at  the  hoist  tower  had  been 
tilled  in.  This  prevented  the  shaft  from  acting  as  a 
flue  as  it  otherwise  would  have  done,  forcing  the 
flames  through  the  first  storey  doors  and  windows. 
causing  considerable  damage  by  smoke  and  greasv 
settling  over  the  entire  building".  This  was  rem  wed 
by  brushing  dry,  followed  by  several  applications  of 
washing  powder  and  water. 


Special  Conveyor  Equipment  in 
Wool  Handling  Warehouse 

Plant  of  Canadian  Go-operative  Wool  Growers,  Ltd.,  Near  Weston, 

Ont.,  Has  Specially  Designed  Escalator  and  Ghutes  to 

Facilitate  Handling  of  Heavy  Bales 


THE  warehouse  of  the  Canadian  Co-operative 
Wool  (.rowers.  Ltd.,  near  Weston,  Out.,  is  an 
excellent  example  of  a  .-mall  structure  that  had 
to  be  carefully  designed  and  equipped  to  meet 
the  special  requirements  of  the  particular  industry 
carried  out  in  it.  When  first  contemplated,  the  own- 
ers' problem  was  to  get  a  good-sized  building,  base- 
ment and  one  storey,  capable  of  having  a  second  storey 
added,  'fhe  location  had  to  hi'  reasonably  convenient 
to  their  Head  office  in  Toronto;  it  had  to  have  direct 
rail  connection,  especiall)  with  the  C.  P.  R.  for  receipt 
of  wool  from  the  west,  as  well  as  proper  road  connec- 
tions for  haulage  by  motor  truck.  Since  raw  wool 
in  bags  gives  only  a  light  floor  load  even  when  piled 
as  high  as  is  compatible  with  easy  handling,  it  can  he 
safely  put  on  floors  lighter  than  the  minimum  allowed 
for  warehouses  under  the  usual  city  building  by-laws, 
'fhe  result  of  these  considerations  was  the  choice  ot 
a  site  a  short  distance  out  of  West  Toronto,  adjoining 
the  C.  I'.  R,  right-of-way,  and  just  at  the  southeast 
corner  of  the  town  limits  of  Weston,  'fhe  site  is  ir- 
regular and  the  building  is  placed  with  its  south  side 
at  the  south  line  of  the  property,  leaving  space  beyond, 
and  next   the  C.   I'.   R.  for  expansion, 


The  building  is  of  simple  slow-burning,  mill  con- 
struction type,  with  light  floors.  The  basement  and 
first  storey  were  started  in  April,  1919,  and  finished 
in  the  following  July,  fhe  second  storey  was  added 
last  year.  The  usual  monotony  of  exterior  of  such 
buildings  has  been  avoided  by  the  piers,  and  by  the 
shape  and  grouping  of  the  windows.  At  one  end  is  a 
ramp  to  admit  of  trucks  being  driven  down  from  grade 
level  into  the  basement.  Along  the  north  side  is  a 
loading  platform,  the  main  floor  being  at  car  floor 
height.  An  open  roof  covers  the  platform,  supported 
on  steel  brackets  from  the  wall. 

fhe  freight  elevator  has  a  platform  10  ft.  x  10  ft., 
speed  40  ft.  per  minute,  fhe  stair  enclosure  is  next 
the  elevator  shaft,  'fhe  building  is  unheated  except 
for  stoves  in  the  office  space,  cut  off  from  east  end  of 
I  he  main  floor  by  a  wood  and  glass  screen. 

Special  Wool  Conveyor 

Arrival  of  as  man}  as  10  to  12  carloads  of  wool 
in  a  single  day,  makes  the  problem  of  prompt  hand- 
ling an  exceedingly  important  one  .  All  this  wool 
must  be  delivered  to  the  second  floor  storage.  The 
standard    freight    elevator    is    much    too    slow    for    the 


386 


THE    CONTRACT    RECORD 


April    20.    1981 


purpose,  and  no  standard  equipment  could  be  found 
on  the  market.  Several  manufacturers  of  conveying 
equipment  could  not  offer  anything  to  meet  the  con- 
ditions. It  thus  became  necessary  to  design  and  con- 
struct an  elevating  equipment  on  somewhat  original 
lines.  The  inclined  conveyor  or  "escalator"  as  shown 
in  the  cut  was  the  result. 

The   equipment   consists   of  a   pair  of  heavy   link 


roller  chains  running  on  sprockets  and  driven  through 
gear  and  belt  reductions  from  a  3  h.p.  motor.  The 
chains  run  on  plate  runways  fixed  to  a  solid  plank 
incline.  To  the  chains,  carriers  for  the  bales  are  at- 
tached as  shown.  Only  two  carriers  are  used,  spaced 
equidistantly.  SO  that  only  one  bale  can  be  carried  at 
a  time.  The  chain  speed  is  approximately  .i00  ft.  per 
minute,  and  at  this  speed  the  equipment  will  handle 
about  500  bales  (or  5  to  o  carloads)  per  hour.  This 
is  considerably  beyond  the  rate  at  which  the  bales 
can  be  removed  from  the  cars,  even  by  a  fairly  large 
force  of  men. 

It  has  been  found  that  the  receiving  hopper  can 
be  piled  up  with  several  bales  at  once,  but  the  carriers 
will  pick  them  out  one  at  a  time.  The  force  of  deliverv 
at  the  upper  end  is  sufficient  to  throw  the  bales  down 
an  inclined  slide,  either  direct  to  a  truck  or  well  out 
of  the  way  of  succeeding  bales. 

Bales  are  handled  from  second  floor  to  first  floor 
and  basement  by  means  of  specially  designed  chutes 
protected  by  automatic  gates. 

The  architects  for  the  building  were  Shepard  and 
Calvin,  Toronto,  and  the  engineers  were  Ewart,  Jacob, 
Armer  and  Byam,  Ltd.,  Toronto.  J.  Robert  Page! 
Toronto,  was  the  general  contractor,  and  the  follow- 
ing were  sub-contractors:  roofing,  Roberton-Olsen. 
Ltd.;  painting  and  glazing,  J.  McCausland  &  Son, 
Ltd.;  steel  work,  Hepburn  and  Disher,  Ltd.;  electric 
wiring,  Bennett  &  Wright  Co.,  Ltd.  ;  freight  elevator, 
Otis-Fensom  Elevator  Co.,  Ltd. ;  fire  escapes,  Shipway 
Iron  &  Wire  .Mfg.  Co.;  Ltd.;  all  of  Toronto. 


Plan  and   elevation   of   conveyor  for  handling  wool  bales. 


Ontario  Safety  League  is  Conducting 

a  General  Campaign  Against 

Accidents 

IMMEDIATELY  after  the  meeting  of  the  Execu- 
tive Committee  of  the  Ontario  Safety  League  at 
the  King  Edward  Hotel,  Toronto,  on  April  12, 
Sir  John  Gibson,  president  of  the  League,  author- 
ized the  following  statement :  "The  Executive  Com- 
mittee find  that  many  people  think  the  Safety  League 
was  created  to  tackle  the  problem  of  traffic  accidents 
only  and  we  occasionally  have  to  state  that  the  League 
is  conducting  a  general  campaign  against  accidents 
of  all  kinds,  in  factories,  .-tores,  warehouses,  schools 
and  home-  as  well  as  on  the  streets.  The  traffic  acci- 
dent has,  however,  loomed  large  in  the  public  mind 
and  it  is  about  that  I  want  particularly  to  speak  to- 
day. -  We  have  found  that  some  comprehension  of 
causes  of  street  accidents  is  necessary  before  attempt- 
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ing  to  make  decisions.  In  the  first  place,  the  enormous 
increase  in  automobiles  throughout  the  province  .is  a 
basic  cause  for  the  increase  in  automobile  accidents; 
that  is  simply  a  problem  in  arithmetic.  We  next  have 
the  fact  that  the  ability  to  purchase  a  car  is  taken  as 
evidence  of  ability  to  drive  and,  until  we  have  a  form 
of  license  to  drive,  we  shall  continue  to  have  irrespon- 
sible persons  in  charge  of  motor  cars  and  last,  we  have 
the  question  of  educating  all  users  of  the  highway. 
The  Safety  League  is  covering  the  province  in  a  very 
efficient  manner,  so  far  as  its  funds  go,  but  it  is  im- 
possible to  teach  safety  without  sufficient  money  to 
supply  that  education.  It  is  a  fact  that  safety  is  pur- 
chasable like  any  commodity  or  like  good  health  and 


we  believe  the  League  has  done  wonders  with  the 
comparatively  small  amounts  we  have  had. 

"It  is  interesting  to  note  that  the  Registrar  of 
Motor  Vehicles  for  Massachusetts  gives  a  'black  eye' 
to  the  claim  that  high  speed  has  little  or  no  effect  on 
automobile  accidents.  In  speaking  of  the  motor  acci- 
dents in  that  state,  he  says,  'Study  of  these  accidents 
(fatal  and  non-fatal)  has  brought  out  the  fact  that  the 
vast  majority  of  them  are  caused  by  driving  at  exces- 
sive rates  of  speed,  and  also  by  indulgence  in  liquor  on 
the  part  of  the  operators.' 

"Everyone  in  the  community  is  asked,"  said  Sir 
John  in  closing,  "for  the  good  of  all  to  co-operate  in 
reducing  the  awful  toll  of  accidents." 


Programme  of  Good  Roads  Convention 
is  Replete  with  Interest 


THE  programme  for  the  eighth  annual  conven- 
tion of  the  Canadian  Good  Roads  Association 
and  exhibition  of  road  machinery  and  materials 
has  just  been  issued.  It  indicates  that  the  dele- 
gates will  have  little  spare  time  during  the  conven- 
tion. The  opening  session  is  at  ('.30  a.m.  on  May  10, 
the  delegates  registering  previously  at  the  entrance  to 
the  convention  hall  in  the  Technical  College.  After 
the  appointment  of  committees  the  President,  Mr.  E. 
M.  Desaulniers  will  ask  the  Lieut-Governor  to  form- 
ally open  the  congress,  and  after  the  Hon.  McCallum 
Grant  has  spoken  the  visiting  premiers,  cabinet  min- 
isters and  others  will  give  addresses,  to  which  S.  I.. 
Squire,  chairman  of  the  executive  committee,  will 
reply.  Then  the  out-of-town  delegates  will  be  driven 
around  the  harbor,  and  the  visiting  Rotarians  will  be 
entertained   to  luncheon   by  the   Rotary   Club. 

The  second  session,  presided  over  by  1!.  Midland, 
Deputy  Minister  of  Highways,  Quebec,  will  open  with 
an  address  on  the  Progress  of  Federal  Aid  by  the  lion. 
P,  J.  Yeniot,  Minister  of  Highway's,  New  Brunswick, 
followed  by  an  address  on  gravel  roads  by  l>.  M.  Hill, 
Provincial  Engineer,  New  Brunswick,  Col.  W.  D. 
Solder,  ex-chairman  Massachusetts  Highway  Com- 
mission, always  a  popular  figure  at,  good  roads  con- 
ventions, because  he  always  talks  about  something 
of  particular  interest  to  the  district  he  is  in,  will  speak 
on  "The  Bituminous  Treatment  of  Gravel  and  Sand 
Roads,"  and  discussion  of  these  papers  will  complete 
the  afternoon  session  before  the  informal  reception  of 
delegates  at  the  residence  of  the  Lieutenant-Governor. 

The  third  session  will  be  presided  over  by  R.  H. 
Murray,  president  of  the  Nova  Scotia  Good  Roads  As- 
sociation, and  the  opening  address  will  be  a  descrip- 
tion by  S.  A.  Churchill,  deputy-chairman  of  the  Road 
1  ommission  of  Newfoundland  on  the  road  situation 
in  Britain's  oldest  colony.  Mr.  E.  A.  James,  of  the 
Toronto  and  York  Highway  Commission  will  inform 
the  delegates  of  economical  ntethods  of  rebuilding 
gravel  and  macadam  roads,  and  then  William  Findlav, 
of  Toronto  will  tell  the  convention  oi  dilTercnt 
met  hods  of  financing,  bonding  and  nroviding  revenue 
for  highway  construction.     There  will  be  two  or  three 

other  papers  in  this  session  which  have  not  definitely 

been  decided  on.  dealing  with  rights  of  wav.  road  bed 
widths,  and  the  organization  of  an  efficient  highway 
department.      Just  after  noon  the  annual  meeting  and 


luncheon  of  the  Canadian  Automobile  Association  will 
be  held. 

At  the  fourth  session,  presided  over  by  T.  I'. 
Regan,  the  president  of  the  Xew  Brunswick  Good 
Roads  Association,  the  Hon.  C.  W.  Crosby  will  speak 
on  the  progress  of  road  building  in  Prince  Edward 
Island,  while  A.  1'.  San  dies,  of  Columbus,  Ohio,  will 
let  the  delegates  into  the  secret  of  how  to  preserve  a 
macadam  road.  Transportation  questions,  drainage 
and  the  handling  of  modern  road  machinery  will 
be  dealt  with  at  this  sc-sioii,  which  will  be  followed 
by  the  annual  dinner  and  entertainment. 

The  president  of  the  Ontario  Good  Roads  Associa- 
tion, T.  J.  Mahony,  will  preside  at  the  fifth  session. 
at  which  Prof.  A.  II.  Blanchard,  of  Michigan  Univer- 
sity, will  speak  on  asphaltic  concrete  pavements,  after 
an  address  by  the  Hon.  S.  J.  Latta,  of  Saskatchewan. 
Highway  bridges  and  cement  concrete  roads  will  also 
be  discussed  at  this  meeting,  while  at  the  sixth 
sion.  presided  over  by  Hon.  S.  J.  Latta,  P.  P.  Sharpies, 
of  New  York,  will  sneak  on  refined  tar  in  construction 
and  maintenance  and  J.  A.  Duchastel,  city  manager  of 
Outremont,  on  the  general  question   of  maintenance. 

The  annual  meeting  of  the  Association  takes  place 
in  the  evening,  and  the  whole  of  Friday.  May  13.  will 
be  devoted  to  a  trip  through  the  Land  of  Evangeline. 

The  complete  roadrhakrng  machinery  of  the  Nova 
Scotia  government  will  be  on  exhibition  during  the 
convention,  and  probably  there  will  be  demonstrations 
of  road  making.  All  the  good  roads  associations  of 
the  provinces  are  whole  heartedly  co-onerating  to 
make  the  national  convention  an  unqualified  sue 


The  Hon.  J.  A.  Tessier,  Minister  of  Roads  for 
the  province  of  Quebec,  states  that  the  sum  of  $3,800.- 
000  is  available  for  road  purposes  and  will  be  applied 
this  year  to  approved  road  projects.  The  minister 
adds  that  requests  for  road  expenditures  totalling  over 
$12,000,000  have  been  received  by  the  department. 


The  Montreal  Bricklayers'  Union  have  refused  to 
accept  the  reduction  of  ten  per  cent.,  decided  on  bv  the 
General  Contractors'  \ssociation  and  the  Builders* 
Exchange.  The  contention  is  that  owing  to  the  short 
building  season,  the  pay  of  $1  per  hour  asked  for, 
works  at  only  50c  per  hour  throughout  the  year 
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Programme  of  the  Halifax  Convention  of 
the  Canadian  Good  Roads  Association 


TUESDAY,  MAY  10th 
9.00  a.m.— Registration   of   delegates   and   visitors   at 
convention       headquarters,       registration       continuing 
throughout   the  convention. 

9.30  a.m.— Appointment  of  Nomination  and  Resolu- 
tion Committees. 

First  Session 

10.00  a.m.— Congress  called  to  order  by  the  Presi- 
dent, Dr.  E.  M.  Desaulniers.  Addresses  of  welcome  by 
Hon'.  McCallum  Grant,  lieutenant-governor  of  N<>va 
Scotia,    and    other   public    men. 

Response  on  behalf  of  the  Canadian  Good  Roads 
Association  by  S.  L.  Squire,  Chairman  of  the  executive 
committee. 

11.30  a.m.— Drive  for  out-of-town  delegates,  around 
one  of  the  greatest  "land  locked  harbors"  in  the  world. 
as  guests  of  Nova  Scotia  Motor  League. 

1.00  p.m.— Rotary  Club  Luncheon  to  visits  Ro- 
tarian   delegates  by   Halifax   Rotary   Club. 

Second  Session 
Presiding  Officer:     B.  Mictiaud. 

2.30  p.m.— Address:  "Federal  Aid  —  Progress  to 
Date,"  by  Hon.  P.  J.  Veniot,  minister  of  highways,  pro- 
vince of  New  Brunswick. 

Address:  "The  Success  of  Federal  Aid  in  the  Cnited 
States,"  by  Thos.  H.  McDonald,  chief  of  the  C.  S. 
Bureau   of   Roads,   Washington,   D.C. 

Paper:  "Gravel  Roads,"  by  B.  M.  Hill,  provincial 
highway   engineer,    New    Brunswick. 

Paper:  "How  to  Improve  and  Maintain  Earth,  Clay 
and  Sand  Roads,"  by  Paul  D.  Sargent,  chief  highway 
engineer,  state  of  Maine. 

Paper:  "Bituminous  Treatment  of  Gravel  and  Sand 
Roads,"  by  Col.  W.  D.  Sohier.  ex-chairman,  Massa- 
chusetts  Highway   Commission. 

.",.00  p.m. — Informal  reception  of  delegates  at  resi- 
dence of  lieutenant-governor  of  Nova  Scotia. 

WEDNESDAY,  MAY  11th 

Third  Session 

Presiding  Officer:     R.  H.  Murray. 

10.00  a.m. — Address:  "The  Road  Situation  in  Bri- 
tain's Oldest  Colony,"  by  S.  A.  Churchill,  deputy  chair- 
man,   Road    Commission,    Newfoundland    Government. 

Paper:  "Economical  Methods  of  Rebuilding  Gravel 
and  Macadam  Roads,"  by  E.  A.  James,  chief  engineer, 
York  County  Highway  Commission,  Toronto. 

Paper:  "Right  of  Way  and  Road  Bed  Widths,"  by 
W.  A.  McLean,  deputy   minister  of  highways,  Ontario. 

Paper:  "Financing,  Bonding  and  Rcvcmue  for 
Highways  Construction,"  by  Win.  Fiudlay.  business 
manager,  "The  Globe,"  Toronto,   Out. 

Paper:  "The  Necessary  Organization  for  the  Effi- 
cient Administration  of  a  Highways  Department,"  by 
A.  E.  Foreman,  consulting  engineer,  Portland  Cement 
Association,    Victoria.    R.C. 


At    noon    the   official    photograph    of   the    convention 

ites    will    be   taken. 
r.'.l.-,    p.m.— Annual    meeting    and    luncheon.     Cana- 
dian   Automobile    Association. 

Fourth  Session 
Presiding  Officer:  T,   P.   Re 
8.80  p.m.— Address:     "Progress   in   Road   Building  on 
the  Island  Province  of  Prince  Edward  Island,"  by  Hon. 
C.   W,    Crosby,    Minister   of    Public    Works.    Prince    Ed- 
ward   Island. 

Address:    "Transportation,  Its  Difficulties  and  Some 
of   Its   Possible  Solutions."  by   C.   G.   Spencer.   Goodyear 
Tin    &    Rubber   Co.   of   Canada.  Toronto.   Out. 
Paper:     "Drainage." 

Paper:  "How  to  Preserve  a  Macadam  Road."  by  A. 
P.  Sandles,  secretary,  National  Crushed  Stone  Associ- 
ation.  Columbus.    Ohio. 

Paper:  "tare  and  Handling  of  Modern  Road  Ma- 
chinery." 

10   p.m.— 8th   annual   dinner   and   entertainment    tin- 
formal  I. 

THURSDAY,  MAY   12th 
Fifth  Session 
Presiding  Officer:     T.  J.  Mahony. 

10.00  a.m.— Addre>>:  "AsphaltlC  Concrete  Pave-- 
menu,"  by  Hon.  S.  J.  Latta.  minister  of  highways,  Sas- 
katchewan. 

Paper:  "Highway  Bridges  and  Culverts,"  by  A. 
McGiilivray,  chairman  of  the  Good  Roads  Board.  Pro- 
vince  of   Manitoba. 

Paper      "Cement   Concrete   Roads." 

Noon— Commercial   Club   luncheon   by   invitatio 
officers   and   directors  of   the  association. 

Sixth  Session 
Presiding   Officer:      Hon.   S.   j.    I.atta. 

8.30  p.m.— Address:  "The   Road  Contractor,"  by  ( 
\Y.    G.    MacKendrick.    D.S.O. 

Paper:  "Refined  Tar  in  Construction  and  Main- 
tenance." by   P.  P.  Sharpies. 

Paper:  "Maintenance."  by  J.  A.  Duchastel,  mana- 
ger, city  of  Outremont,  Que. 

8.00  p.m. — Annual  general  meeting,  Canadian  Good 
Roads  Association.  Reception  of  annual  report  and 
financial  statement,  and  election  of  directors  and  officers. 

10.00  p.m. — Meeting  of  newly  elected  directors  and 
officers  for  appointment  of  committees. 

FRIDAY,  MAY  13th 

Trip  Through  Land  of  Evangeline. 

8.30  a.m. — Leave  Halifax,  Dominion  Atlantic  Rail- 
way,  special   train. 

11.30  a.m. — Arrive  Kentville  and  Wolfville.  Dinner 
at  Kentville  and  Wolfville  hotels,  at  12  noon  sharp. 
Motor  drive  through  Gaspereaux  Valley.  All  guests 
returning  by  motor  to  Grand  Pre  station. 

:;.(:,   p.m. — Leave   Grand   Pre. 

S.30  p.m. — Arrive   Halifax. 
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Nipigon  Power  Development  of 
Ontario  Hydro  Commission 

Twenty-Five  Thousand  Horsepower  Now  Available  to  be  Increased  to 

Three  Times  that  Amount  as  Demand  Develops— 

Transmission  at  110,000  Volts 


My  T.   C.  JAMES 
Assistant    Ktiginecr,    Hydroelectric    Power   Commission   of 
Ontario 


The  Nipigon  development  was  undertaken  by  the  Hydro- 
electric Power  Commission  of  Ontario  to  supply  the  power 
requirements  of  Thunder  Bay  District  in  general  and  the 
cities  of  Port  Arthur  and  Fort  William  in  particular,  and 
based  on  the  existing  demands  of  industries  negotiating  for 
service,  the  efforts  of  the  Commission  on  behalf  of  this  dis- 
trict  have   been   amply   justified. 

The  capacity  of  the  initial  installation — 25,000  horsepower 
— will  be  completely  utilized  in  about  one  year's  time,  where- 
as, negotiations  with  new  industries  indicate  the  utilization 
of  the  ultimate  capacity  of  75,000  horsepower  as  fast  as  the 
equipment   can    be   manufactured   and  installed. 

The  location  of  this  development  is  at  Cameron*s  Falls 
on  the  Nipigon  River  which  flows  out  of  Lake  Nipigon 
into  Lake  Superior.  There  are  several  sites  on  this  stream 
which  provide  excellent  .facilities  for  a  power  development 
Scheme  and  all  will  be  eventually  made  use  of  as  the  occasion 
demands.  The  Cameron  Falls  location  was  chosen  by  the 
Commission  as  being  the  most  suitable  for  the  initial  re- 
quirements of  the  district  to  be  served,  having  in  minfl  the 
cost  of  power  during  the  period  in  which  the  market  was 
being  firmly  established.  The  accompanying  map,  Fig.  1, 
illustrates  clearly  the  power  possibilities  of  this  stream. 

A  larger  development  than  the  one  decided  upon  could 
have  been  located  at  or  near  Alexander  Landing,  by  utilizing 
tin  combined  head  of  both  Cameron's  Falls  and  the  rapids 
below  them.  Such  a  development,  however,  although  capable 
of  greater  capacity,  -would  require  a  much  greater  capital  ex- 
penditure and  would  have  necessitated  a  greater  cost  per 
horsepower  at  the  market,  during  the  period  taken  to  build 
up  a  load  equal  to  the  ultimate  capacity  of  the  plant.  The 
map  of  the  district  previously  referred  to  indicates  the  pos- 
sible locations  of  future  developments  on  the  Nipigon  River 
and  it  is  the  intention  of  the  Commission  to  develop  the  en- 
tire potentiality  of  the  stream  as  fast  as  the  power  require- 
ments of  the  district  warrant  such  extensions  to  the  existing 
scheme. 

Ideal  Storage 

Lake  Nipigon,  with  an  area  of  1,500  square  miles,  affords 
an  ideal  storage  basin  for  power  development  on  the  Nipigon 
River.  The  elevation  of  this  lake  is  852  feet  above  mean 
tide  water  level,  whereas  the  elevation  of  the  Nipigon  River 
at  Lake  Superior  is  602  feet,  making  the  total  fall  in  the 
river,  between  the  two  lakes,  250  feet.  The  total  drainage 
area  of  the  river,  including  Lake  Nipigon,  is  9,100  square 
miles  and  the  maximum  stream  flow  approximates  3,600  c.f.s. 
without  regulation.  With  regulation  on  Lake  Nipigon.  how- 
ever, 5.800  c.f.s  is  obtainable  under  a  75  per  cent,  load-factor 
operation.  The  total  potentiality  of  the  stream  varies  from 
100,000  to  200,000  horsepower  according  to  load-factor. 

Due  to  the  location  of  the  development  considerable 
work   of   a    preliminary    nature   was    found    necessary   before 


proceeding  with  the  construction  of  permanent  works,  such 
as  the  construction  of  a  temporary  power  plant,  one  mile  of 
railway  tiding  (standard  gauge),  including  a  bridge  across 
the  river,  as'  well  as  various  camp  buildings  and  cottages  for 
the   purpose    of   providing   living    quarters    for   the    ?taff   and 
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Fig.    1 — Power    sites    on     Nipigon    River. 

the  workmen.  The  temporary  power  plant  consisted  of  two 
turbines  obtained  from  the  old  Otonabee  plant  near  Peter- 
borough, which  were  utilized  to  drive  one  350  kw.  generator 
and    three    Ingersoll    compressors   of   200    horsepower   each. 
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The   electric    generator,  provided    energy    for   lighting   camp 

buildings    and    operating    motor    driven    pumps,    whereas    the 

compressors  supplied  air  for  operating  rock  drills.  The 
temporary  power  house  building  consisted  of  a  concrete  sub- 
structure with  frame  superstructure.  Water  was  supplied  to 
I  lie  turbines  through  a  timber  Hume  200  feet  in  length  with 
the  intake  cud  submerged  directly  in  the  rapids  of  the  river. 
To  avoid  ice  trouble,  considerable  of  which   was  experienced 


Fig.  6 — Standard  wishbone  construction,   Nipi- 

gon     transmission     line,     looking    north     about 

three     miles     to     power     house     (ground     wire 

not  placed). 


during  the  first  few  months  of  .operation,  this  flume  was  cov- 
ered  with  tarpaulin,  and  in  addition  to  this  protection,  live- 
steam  was  introduced  at  the  intake  end,  all  of  which  was 
found  to  give  satisfactory  results. 

The  additional  construction  plant  consisted  of  two 
steam  shovels,  one  No.  GO  of  2^  yards  capacity,  and  one  No. 
50  of  2  yards  capacity,  together  with  one  Browning  locomo- 
tive crane,  five  locomotives,  four  dump  cars  and  five  derricks. 

\   concrete  mixing  plant   has  been  constructed  which   con- 


of  two  J4-.yard  mixers  with  bins  above  for  rock  and 
sand,  an  elevator  for  carrying  cement  to  the  mixers  and  a 
derrick  for  loading  bins.  The  mixing  plant  is  also  equipped 
with  an  Insley  steel  tower,  ISO  feet  in  length,  with 
chutes.  A  second  mixing  plant  similar  to  the  one  already 
described  is  being  installed  at  the  northwest  corner  of  the 
powerhouse  site.  These  two  mixing  plants  will  take  care  of 
all  of  the  concrete  work  of  the  forebay,  gate  house,  wing 
walls   and   powerhouse 

A  crushing  plant  has  also  been  constructed  with  a  capa- 
city of  200  tons  per  day,  with  the  necessary  elevator  to  a 
screening  and  washing  plant.  Arrangements  arc  being  made 
for  the  erection  of  a  second  washing  plant,  which  will  be 
placed   at   the   rock  pile  in   the   dump. 

The  temporary  construction  plant  was  also  equipped 
with  a  machine  shop,  carpenter  shop,  car  repair  shop  and. 
grain   house. 

The  camp  buildings  are  very  complete,  being  equipped 
with  electric  lights,  steam  heating  and  a  bath-house  includ 
ing  showers.  A  hospital  with  a  resident  doctor  also  consti- 
tutes part  of  the  camp  accommodation,  and  a  private  tele- 
phone system  has  been  installed  connecting  all  portions  of 
the  work.  A  private  telephone  line  has  also  been  constructed 
connecting   the   camp   buildings   with    the   village   of   Nipigon. 

The  approximate  cost  of  the  temporary  power  plant  was 
$4(i,000,  whereas  the  machinery  which  has  been  installed  and 
is  being  used  for  construction  purposes,  represents  an  outlay 
of  $18,000.  The  cost  of  the  railway  from  the  main  line  of 
the  Canadian  Northern  Railway  to  the  camp  site  was  $31,090. 
and  the  cost  of  the  railway  bridge  across  the  river  approxi- 
mately   .$24,000. 

Solid  Concrete  Dam 

The  dam  for  this  development  is  located  at  the  head  of 
the  rapids  above  Cameron's  Pool,  and  when  completed  will 
consist  of  solid  concrete  with  rollways  and  stop  logs  in  the 
centre  section  and  wing  walls  on  either  side,  the  length  being 
300  feet  and  the  total  height  60  feet  at  the  maximum  section. 

The  total  amount  of  concrete  required  for  the  dam  ap- 
proximates 15,000  cubic  yards.  In  addition  to  the  main  dam 
five  additional  dams  are  required,  as  the  water  of  the  river 
will  be  backed  up  as  far  as  Pine  Portage  to  obtain  a  working 
head  of  77  feet  at  the  development. 

The  illustrations  in  Figs.  2,  3,  4  and  5,  feature  the  crib 
coffer  dam  at  various  stages  of  construction.  This  coffer 
dam  at  the  present  time  is  being  used  for  operating  purposes 
pending  the  completion  of  the  permanent  concrete  dam  just 
described.  The  temporary  dam  enables  the  plant  to  operate 
under  a  head  of  80  feet,  which  somewhat  limits  the  capacity 
of  the  installed  equipment,  but  as  the 
market  does  not  require  the  full  capao- 
the  initial  installation  until  S 


Fig.    7 — Cameron's    Falls,    showing    temporary    power    development,    used    for    construction 

purposes    only. 


Fig.     8 — Cameron's    Pool,     showing    flume    of 
temporary  development. 
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Fig-    10 — Section   through   generator,   turbine, 

tember    or    October,    1U21,    ample    time    is    afforded    to    com- 
plete the  main  dam  by  that  time. 

Plan  of  Power  House  Equipment 
The  forebay  occupies  an  opening  in  the  natural  rock  walls 
of  the  stream  and  is  approximate'y  300  feet  in  length  and  250 
feet  in  width.  The  screc-nhousr,  vwater  supply  pipes,  power- 
house and  transformer  house  all  form  one  complete  concrete 
structure  between  the  forebay  and  the  tail  race.  The  general 
plan  and  cross  section  of  power  house  sub-structure  (Fig. 
10),  clearly  indicates  the  arrangement  of  the  hydraulic 
equipment.  The  water  is  delivered  to  the  turbine  through 
supply  pipes  of  concrete  construction  passing  from  screen- 
house   to   power  house  beneath   the  floor   of  the  transformer 


draft  tube,   etc.,   Nipigon  De  velopment. 

room.  These  supply  pipes  are  grouped  three  to  each  unit. 
They  are  approximately  SO  feet  in  length  and  13  by  10  feet 
in   cross  section. 

The  head  water  is  controlled  by  steel  sluice  gates  placed 
at  the  entrance  of  each  supply  pipe  immediately  behind  the 
racks  or  screens,  with  stop  logs  across  the  entrance  of  each 
bay  immediately  in  front  of  the  screens,  the  stop  logs  being 
provided  for  emergency  purposes  and  for  effecting  repairs. 
The  steel  sluice  gates  are  all  operated  from  a  common  line 
shaft,  motor  driven,  and  the  stop  logs  are  handled  by  an 
electrically    operated    travelling    crane. 

Very  little  ice  trouble  is  anticipated  at  this  plant  due  to 
the   fact   that   still    water   conditions   prevail    for   18    miles    up 
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stream   above   the    dam,    thus   preventing    the    formation    of 
frazil  ice. 

Turbines  and  Generators 

The  turbines  were  manufactured  and  installed  by  the  I. 
P.  Morris  Company,  of  Philadelphia,  Pa.,  and  are  rated  at 
12,500  horsepower  each  at  72  feet  head,  120  r.p.m.  They  are 
vertical  type,  single  runner,  with  concrete  scroll  cases,  the 
latter  being  among  the  largest  ever  constructed  for  this  head. 
The  governors  are  also  I.  P.  Morris  type  with  one  central 
pumping  plant  for  controlling  the  pressure  fluid. 

The  generators  are  rated  at  10,600  kv.a.,  at  80  per  cent, 
power-factor,  their  other  characteristics  being  00  cycles,  3- 
phase,  12,000  volts.  Each  generator  unit  is  provided  with  a 
direct  connected  125  kw.,  250  volt  exciter,  whereas,  a  spare 
motor  generator  exciter  set  is  provided  for  emergency  pur- 
poses. This  spare  set  consists  of  a  3-phase,  185  horsepower, 
550  volt  squirrel  cage  induction  motor,  driving  a  125  kw., 
d.c.  generator.  The  first  two  main  generator  units  were  fur- 
nished and  installed  by  the  Canadian  Westinghouse  Com- 
pany, but  contracts  for  additional  units  have  not  yet  been 
awarded. 

The  transformers,  the  first  bank  of  which  were  furnished 
by  the  Canadian  General  Electric  Company,  and  installed  by 
the  Commission's  Construction  Department,  consist  of  8,000 
kv.a.  units,  water  cooled,  oil  insulated,  24,000  kv.a.  to  each 
bank;  primary  voltage,  12,000;  secondary  voltage,  03,500  at 
full  load,  80  per  cent,  power  factor;  connection  "Y"  to  give 
a   transmission  voltage  of  110,000. 

The  design  ef  the  electrical  equipment  of  the  develop- 
iik.1i t  provides  for  six  generators  and  three  banks  of  trans- 
formers  as  the  ultimate  capacity  of  the  plant,  so  arranged 
that  two  generators  and  one  bank  of  transformers  constitute 
a  group  unit  to  which  is  assigned  one  transmission  circuit  to 
deliver  the  energy  generated  to  the  market.  Thus,  taking  the 
capacity  of  each  generating  unit  as  the  rated  capacity  of  the 
turbines  the  total  development  will  be  75,000  horsepower 
divided  into  three  sections  of  25,000  horsepower,  each  section 
with  two  generators,  a  bank  of  transformers  and  a  transmis- 
sion circuit  capable  of  being  operated  separately  and  distinct 
from  the  other  section,  or  in  parallel,  as  desired  to  suit  oper- 
ating conditions. 

Wiring  Diagram 
There  are  two  oil  circuit  breaker^  provided  for  each  gener- 
ating unit  located  between  the  same  and  each  of  the  low  ten- 
sion buses.  Each  bank  of  transformers' is  provided,  with  two  oil 
circuit  breakers  on  both  low  and  high  tension  sides,  to  permit 
connection  to  either  of  the  low  tension  buses,  as  well  as 
connection  to  the  high  tension  bus,  or,  direct  to  line,  as  de- 
sired. An  additional  oil  breaker  is  provided  for  each  trans- 
mission line  to  permit  same  being  fed  from  the  high  tension 
bus  independent  of  its  own  transformer  bank.  Provision  is 
also  made  for  two  transmission  circuits  at  generated  voltage 
fed  off  the  low  tension  buses,  as  desired,  and  two  feeders  for 
station  service  supply  energy  to  two  banks  of  three  250  kv.a. 
transformers,  12,000  to  550  volts. 

The  generator  and  low  tension  transformer  breakers  are 
"Westinghouse"  C-3  Reactor  Type,  Westinghouse  type  CO. 
differential  relays  being  provided  for  tripping  the  former,  and 
both  differential  and  overload  CO.  relays  for  tripping  the  lat- 
ter. Overload  relays  are  provided  in  the  generator  circuit  which 
ring  an  alarm  bell  only,  but  do  not  act  on  the  circuit  breakers. 
Westinghouse  type  G.A.  breakers  are  provided  for  outgoing 
transmission  lines  on  the  high  tension  side,  equipped  for  trip- 
ping purposes,  with  both  CO.  overload  and  differential  re- 
lays, except  the  breaker,  which  feeds  the  line  direct  from  the 
bus,  in  which  case  overload  relays  only  are  provided. 

The  low  tension  bus  tie  and  bus  sectionalizing  switches 
are  non-automatic,  Westinghouse  type  C.3,  and  are  so  ar- 
ranged,   as    illustrated    in    the    diagram    in    Fig.    11.    to    pro- 


vide an  operating  and  an  emergency  bus.  An  additional  bus 
tie  switch  equipped  with  a  reactance  is  provided  in  the  for- 
mer, in  such  a  manner  that  the  reactance  and  switch  can  be 
cut  out  of  circuit  without  interrupting  service. 

The  first  transmission  line  between  the  development  and 
Twin  Cities,  a  distance  of  68  miles,  consists  of  a  single 
3-phase  circuit  of  No.  4/0  steel  reinforced  aluminum  carried 
on  45-foot  Western  Cedar  Poles,  spaced  approximately  325 
feet  apart  and  erected  on  a  private  right-of-way  throughout. 
The  details  of  a  standard  pole  of  this  line  are  shown  in  Fig.  6. 
The  crossarms  are  of  British  Columbia  fir,  and  the  insulators 
"suspension"  type  of  seven  sections,  each  section  designed  to 
withstand  a  puncture  test  of  170,000  volts,  and  a  flashover 
test  of  85,000  volts,  whereas,  the  flashover  test  of  the  assem- 
bled units  is  300,000  volts  wet  and  400,000  volts  dry.  The  en- 
tire line  is  designed  for  operation  at  110,000  volts  between 
phases — 63,500  volts  to  ground. 

The  location  of  the  development  with  respect  to  the 
Twin  Cities  and  the  route  of  the  transmission  line  is  illus- 
trated by  the  plan  of  the  district  shown  in  Fig.  15.  The  trans- 
mission line  on  leaving  the  power  house  follows  a  cross  coun- 
try route  of  south-westerly  direction  until  it  strikes  the  main 
transcontinental  line  of  the  Canadian  Pacific  Railway  near 
Sprucewood  from  which  point  it  parallels  the  railway  tracks 
for  about  16  miles,  crossing  same  at  Ouimet,  and  cohtinues 
south  to  the  Canadian  National  Railway  transcontinental  line 
and  from  thence  follows  the  latter  into  Port  Arthur.  It 
was  found  necessary  to  clear  practically  the  entire  right-of- 
way  from  the. development  to  l'ort  Arthur,  the  width  of  the 
clearing  varying  from  B0  to  LOO  feet.  Brush  was  found  in 
most  sections  but  very  heavy  timber  was  encountered  from 
Sprucewood  north.  Eventually,  two  more  circuits  will  be 
constructed,  probably  on  steel  towers,  and  the  route  for  same 
from  the  development  to  Sprucewood  has  been  laid  out  in  a 
somewhat  different  direction  so  as  to  form  a  loop  line 
through  Nipigon  village,  the  idea  being  to  separate  the  two 
lines  by  a  wide  stretch  of  country  with  the  river  between 
and  thus  eliminate  the  danger  of  interruption  to  both  circuits 
from  forest  fires,  on  that  portion  of  the  route  which  is  less 
accessible  than  the  section  near  Port  Arthur.  The  Ontario 
Government  proposes  to  construct  a  colonization  road  on 
this  transmission  line  right-of-way  from  Port  Arthur  to  Nipi- 
gon, which,  when  completed,  will  greatly  facilitate  patrolling. 
About  twelve  miles  of  this  road  have  already  been  finished  and 
opened   for  traffic. 

The  construction  work  at  the  development  was  begun  by 
the  Commission  during  the  month  of  December.  1918,  and 
the  first  unit  was  placed  in  operation  exactly  two  years  later, 
viz.,  December,  1920.  The  construction  of  the  transmission 
line  was  begun  in  March,  1919,  and  the  greater  part  of  the 
work  was  completed  by  September,   1920. 


Move  Made  To  Charter  Civil  Engineers 
in  Britain 

The  Institution  of  Civil  Engineers  has  just  issued  a 
notice  to  its  members  announcing  that  steps  have  been  taken 
to  apply  to  the  Privy  Council  for  the  grant  of  a  supplement- 
ary royal  charter  to  confer  the  use  of  the  professional  des- 
cription of  "chartered  civil  engineer."  This  constitutes  a 
new  step  in  the  movement  on  the  part  of  the  Institution  to 
define  clearly  the  term  "civil  engineer."  Two  alternatives 
had  been  previously  considered:  i  l  »  A  private  bill,  which 
was  found  to  be  impossible;  and  (8)  a  public  bill,  which 
rejected  by  the  council  of  the  Institution.  It  is  hoped  that 
the  interests  of  the  members  of  the  Institution  will  be  con- 
siderably advanced  by  the  establishment  of  a  definite  status 
for  the  civil  engineer. 
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Making    Money   at    the    Road 

Building  Game 

Highway  Contractors  Are  Not  in  a  Get-Rich-Quick  Business  But 

Can  Make  a  Success  by  the  Exercise  of  Good  Sense  and 

Good  Judgment  and  by  a  Proper  Organization 


By  HENRY  B.  DROWNE 
Divisional  Engineer,  the  Lane  Construction  Corporation 

Prepared   for  publication  as   a   brochure   of   the   Asphalt   Association 


THE  large  amount  of  road  construction  work  un- 
dertaken in,  recent  years  has  opened  up  a  field 
of  contracting  in  which  there  were  formerly 
comparatively  few  people  engaged.  Road  con- 
struction work  to  the  lay  mind  is  comparatively  simple 
in  its  details  and  many  a  man  has  been  tempted  to  try 
contracting  in  this  line  of  work  because  failure  seemed 
a  very  remote  possibility.  Bonding  companies  have 
been  responsible  for  introducing  to  the  "profession" 
many  incompetents  who  never  even  showed  a  cause 
for  such  confidence.  A  comparison  of  a  list  of  road 
contractors  of  the  present  day  with  one  of  contractors 
in  this  line  of  work  in  the  same  locality  ten  years  ago 
would  be  interesting.  It  would  probably  be  found  that 
very  few  men  of  a  decade  ago  are  still  doing  business 
and  that  the  list  of  to-day  is  much  larger  than  it  was. 
It  is  quite  safe  to  say  that  none  of  those  whose 
names  are  missing  from  the  present  day  list  retired 
from  business  because  they  had  made  their  pile.  A 
highway  engineer  once  remarked  that  the  roads  in  his 
state  were  paid  for  in  the  following  manner :  the  state 
contributed  one-half  the  cost,  the  county  and  town  one- 
quarter,  and  the  contractor  who  built  the  road  the  re- 
maining quarter.  Failures  of  road  contractors  are  of 
extremely  common  occurrence,  but  the  majority  who 
fail  never  should  have  been  allowed  on  work  in  the 
first  place. 

Anyone  who  engages  in  highway  work  with  the 
hope  of  getting  rich  quick  is  chasing  a  rainbow.  Graft 
and  the  days  of  easy  money  in  state  highway  work 
are  gone.  Highway  work  presents  very  few  hazards 
and  is  one  of  the  safest  lines  for  the  contractor  to  fol- 
low, as  practically  all  the  conditions  can  be  seen  in 
looking  over  a.  job.  This  elimination  of  any  serious 
uncertainties  'of  construction  removes  practically  all 
chance  for  a  contractor  to  make  an  abnormal  profit. 
The  majority  of  road  contracts  to-day  are  let  on  the 
unit  basis,  so  that  the  contractor  is  paid  for  work  ac- 
tually performed  and  nothing  but  a  reasonable  profit 
may  be  expected  in  highway  work.  The  contractor 
who  is  possessed  of  sound  sense  and  good  judgment 
and  has  the  right  kind  of  an  organization  ought  in  nor- 
mal times  to  make  a  success  in  road  work. 
Large  and  Small  Jobs 
Contracts  for  roads  are  let  in  lengths  varving  from 
a  few  hundred  feet  to  several  miles.  The  small  job 
ordinarily  appeals  more  to  the  small  contractor  because 
not  much  plant  equipment  is  required  and  a  small 
amount  of  capital  will  carry  the  job  through.  Com- 
petition on  the  small  jobs  is  usually  keener  than  on 
the  large  ones  due  to  the  greater  number  of  bidders. 
Some  contractors  make  a  mistake  in  not  giving  enough 


attention  to  the  small  job  after  construction  has  start- 
ed. Wrong  methods  used  on  a  small  job  if  not  quickly 
corrected  make  a  loss  out  of  an  item  that  otherwise 
might  have  shown  a  profit. 

A  contractor  with  a  large  field  organization  must 
have  some  large  jobs  to  keep  his  organization  working 
smoothly,  but  he  can  frequently  take  on  a  number  of 
small  jobs  to  advantage  for  the  following  reasons. 
The  fact  that,  conditions  which  prevail  at  the  time  a 
small  job  is  taken  may  be  expected  to  remain  un- 
changed for  the  duration  <<i  the  work,  enables  the  con- 
tractor to  figure  the  work  with  some  certainty.  Con- 
ditions may  be  unsettled  and  a  few  small  jobs  would 
be  safer  than  one  job  which  would  equal  the  aggre- 
gate amount  of  the  small  jobs.  For  example,  consider 
the  matter  of  transportation  alone.  Assume  that  on  a 
$100,000  job,  stone  shipments  were  made  by  rail  and 
that  on  three  $30,000  jobs,  stone  was  shipped  to  the 
first  by  trolley,  to  the  second  by  truck,  and  to  the  third 
by  rail.  In  the  event  of  a  freight  tie  up,  car  shortage 
or  advance  in  freight  rates,  the  three  small  jobs  would 
not  be  affected  as  much  as  the  larger  one. 

Labor  shortage  in  one  locality  is  often  more  acute 
than  in  another.  Sufficient  local  labor  may  be  found 
nea/  a  small  job  to  do  the  work.  The  contractor  can 
easily  organize  a  force  from  such  a  source  by  adding 
to  a  nucleus  from  his  own  organization.  A  contractor 
who  owns  a  large  equipment  will  frequently  have  a 
machine  idle  that  could  be  used  to  advantage  if  work 
for  it  was  available.  Generally  small  jobs  do  not  re- 
quire much  plant.  On  many  small  jobs  a  steam  roller 
is  all  that  is  needed  in  the  way  of  big  plant.  A  small 
job  does  not  tie  up  a  piece  of  plant  for  a  long  time 
and  co-ordinating  jobs  of  this  kind  with  the  large  jobs, 
enables  a  contractor  to  keep  his  plant  busy  for  prac- 
tically the  entire  season. 

Foremen  and  engineers  who  form  a  part  of  the  con- 
tractor's organization  expect  employment  for  the  en- 
tire season.  A  small  job  may  furnish  the  opportunity 
to  use  men  of  this  kind  to  advantage  where  otherwise 
they  would  be  carried  on  the  payroll  of  some  job  where 
they  were  really  not  needed.  As  the  work  progre--' is 
on  the  large  jobs,  engineers  and  foremen  become  avail- 
able for  other  work.  A  small  job  may  he  directed  by 
a  superintendent  whose  experience  with  work  would 
not  warrant  him  having  charge  of  a  large  job.  In  a 
large  organization  there  are  superintendents  of  varied 
experience  and  the  contractor  can  get  the  best  out  of 
them  by  putting  them  in  charge  of  work  which  fits 
their  ability. 

Many  contractors  who  have  made  a  success  in 
handling  small  jobs  fail  completely  when  engaged  on 
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a  big  job,  because  in  most  instances  they  do  not  have 
the  necessary  resources  to  properly  finance  and  equip 
the  job. 

Location  of  Work 

It  is  always  desirable  to  get  new  work  near  work 
that  is  being  performed.  If  such  a  thing  is  possible 
the  expense  of  moving  from  one  job  to  the  other  is 
reduced  and  the  new  job  can  be  co-ordinated  with  the 
other  work  to  better  advantage  than  if  removed  by  a 
long  distance.  Moving  on  to  a  job  to-day  is  a  large 
item  of  expense  where  many  men  or  much  equipment 
is  involved.  Difficulties  of  transportation  have  been 
such  that  unless  plant  was  available  that  could  be  put 
on  the  job  ahead  of  the  men,  much  lost  time  waiting 
for  plant  would  occur. 

Eight  months  is  a'bout  as  long  a  period  as  can  be 
expected  in  which  work  can  be  done  to  advantage. 
Work  done  in  this  locality  in  the  winter  months  may 
speed  ii])  a  job,  but  the  expense  of  doing  such  work  is 
usually  prohibitive.  Another  feature  of  location  which 
some  contractors  fail  to  appreciate  is  how  soon  in  the 
spring  will  the  frost  be  out  of  the  road.  Within  a 
radius  of  a  few  miles  one  road  may  be  ready  to  start 
work  on  a  month  or  more  sooner  than  another,  due 
to  its  exposure  to  the  sun  and  the  soil  condition.  Try- 
ing to  excavate  frozen  ground,  hauling  over  a  road 
where  the  frosi  is  coming  out,  the  delay  in  getting  an 
early  start  on  the  work  has  frequently  caused  a  con- 
tractor to  lose  money  where  foresight  with  respect  to 
these  conditions  would  have  prevented  it. 

The  location  of  work  with  relation  to  the  railroad 
centers  and  adjoining  roads  is  important.  A  bad 
bridge  may  prevent  the  movement  of  heavy  plant  un- 
less considerable  expense  is  undertaken  to  make  the 
bridge  safe.  Certain  types  of  road  surfaces  will  stand 
considerable  hauling  of  heavy  loads  without  detri- 
ment. Instances  could  be  cited  where  the  size  of 
loads  had  to  be  considerably  decreased,  or  the  method, 
or  route  of  haul  completely  changed  on  account  of 
the  damage  being  done  to  a  road  surface  by  the  loads 
passing  over  it  to  the  job  under  construction.  Such  a 
contingency  should  be  given  due  consideration  before 
a  job  is  taken  rather  than  after. 

Examination  of  Work 

It  seems  unnecessary  to  say  that  a  contractor 
should  always  look  over  the  job  upon  which  he  is 
going  to  bid.  Actual  conditions  must  be  seen  upon 
the  ground  to  get  at  the  real  value  of  the  work.  The 
custom  of  bidding  work  within  certain  limits  of  an 
engineer's  estimate  of  cost  frequently  causes  many 
contractors  to  lose  money  who  have  put  too  much 
faith  in  the  engineer's  ideas  of  values.  In  the  writer's 
opinion,  this  method  of  controlling  the  bids  has  no 
merit  at  all.  The  contractor  who  knows  the  value  of 
work,  needs  no  such  assistance  and  the  only  thing 
accomplished  by  the  engineer's  estimates  is  to  tempt 
the  inexperienced  to  try  their  luck,  frequently  accom- 
panied with  disastrous  results. 

It  is  the  practice  of  some  engineering  departments 
to  make  reports  of  materials  which  may  be  used  in  the 
work.  The  contractor,  however,  should  look  up  his 
own  sources  of  material  supply.  The  writer  has  seen 
engineers'  reports  stating  that  gravel  could  be  found 
in  a  certain  location  and  the  bank  upon  examination 
showed  that  fifty  per  cent,  of  the  bank  was  large  boul- 
ders which  would  have  to  be  broken  up  before  being 
placed  in  the  work.  In  looking  over  work  in  districts 
where  stone  walls  are  in  abundance,  it  might  he  sup- 
posed that  such  walls  could  be  easily  obtained  for  use 


in  the  work  for  .stone  foundation,  or  for  a  supply  of 
local  stone  for  crushing.  Ordinarily,  this  would  be 
true,  but  inquiries  will  reveal  that  in  some  places  stone 
walls  are  not  for  sale  at  any  price.  Engineers'  reports 
have  been  found  more  than  once  to  refer  to  sources  of 
supply  which  could  not  be  bought  at  any  reasonable 
figure. 

In  connection  with  a  stone  supply,  existing  led. 
should  be  examined.  A  job  might  call  for  trap  rock, 
and  the  natural  supposition  would  be  that  it  would 
have  to  be  imported.  A  careful  examination  of  the 
neighborhood  of  the  job  might  in  a  trap  rock  country 
disclose  a  ledge  that  could  be  used.  A  find  of  this 
kind  gives  the  possessor  an  advantage  in  bidding  the 
job  and.  should  enable  him  to  take  the  work  at  a  nice 
profit. 

Building  roads  is  largely  a  matter  of  hauling  ma- 
terials and  in  examining  a  road  to  be  built  not  only 
the  length  of  hauls  should  be  determined,  but  the  con- 
dition of  the  roads  to  be  hauled  over  should  be  noted. 
What  may  be  a  fair  road  to  haul  on  when  dry  may 
prove  to  be  a  veritable  slough  hole  after  a  day  or  two 
of  rain.  Rainy  weather  is  one  of  the  few  hazards  that 
a  highway  contractor  is  obliged  to  contend  with.  On 
certain  kinds  of  work  anticipated  profits  fast  disappear 
during  an  extended  rainy  spell  and  sometimes  a  job 
may  be  almost  unworkable  on  this  account.  Rain  i- 
sure  to  fall  and  it  is  important  to  take  into  consider- 
ation the  effect  of  rain  on  the  work,  particularly  if  the 
job  is  to  be  worked  in  the  rainy  season. 

Various  Conditions  Affecting  Cost 

Soil  conditions  not  only  affect  the  cost  of  hauling 
materials,  but  also  the  cost  of  grading.  An  examina- 
tion of  the  open  cuts  will  give  a  very  good  idea  of 
what  may  be  expected  in  excavating.  Water  standing 
at  the  side  of  the  road  is  usually  an  indication  of  bad 
soil  condition.  The  length  and  steepness  of  grades 
should  be  recorded.  One  steep  pitch  in  an  otherwise 
perfect  haul  is  bound  to  increase  the  cost  considerably. 
It  will  mean  either  a  reduced  load  or  more  power  at 
the  critical  point  and  either  is  expensive. 

Whether  or  not  the  traffic  on  a  road  to  be  built  can 
be  detoured  is  important.  The  expense  incurred  by 
the  contractor  in  allowing  traffic  to  proceed  through 
the  work  under  construction  cannot  be  figured  exactly. 
but  if  traffic  must  go  through  the  work,  the  contractor 
is  wise  who  makes  a  liberal  allowance  in  his  costs  to 
take  care  of  it. 

Lost  time  of  men  waiting  for  traffic  to  go  by,  lost 
time  pulling  trucks  and  automobiles  out  of  the  way 
that  have  become  stuck,  and  reshaping  work  that  is 
disturbed  by  the  passage  of  traffic  through  it,  are  ex- 
penses that  rapidly  become  amounts  for  serious  con- 
sideration. Water  supply  for  boilers  and  for  camp 
use  is  a  vexatious  problem  on  some  jobs  and  it  is 
always  advisable  to  note  the  convenience  of  such  sup- 
ply when  first  looking  over  the  road. 

Examination  of  Specifications 

In  connection  with  the  examination  of  a  road  the 
specification  governing  its  construction  should  be 
carefully  studied.  What  may  be  called  stone  fill  in 
one  locality  may  be  called  stone  sub-base  in  another 
and  stone  Y-drain  in  another.  All  when  built  give  the 
same  result,  yet  the  construction  details  or  methods 
of  payment  may  be  slightly  different.  For  instance,  in 
some  places  the  stone  base  and  the  filler  used  to  fill 
the  voids  are  paid  for  as  separate  items,  in  other  places 
the  price  of  stone  base  includes  the  filler.     A  contrac- 
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tor  who  fai,  to  gather  such  pjgjfjjj  a  reading  of  row   job   the   ^^^££^££2 

theSSflfriqSy  makTiSXs  in  estimat-  y/rdof  .edge  taken  out  andU  placed  in  the  entbank- 

„ -„ -  t      a  s    of     S  gravel  items  where  the  bor-  ment.    As  the  engineer  s  ruling  ,n  such  cases  >s  usually 

ow  or            1  is measured  in  place  on  the  road  and  final,   it    is   advisable   for  the   contractor   to   acquaint 

,    ,     the  pits  from  which  it  was  taken.     It  is  wholly  himself  with  the  engineer's  ideas  on  the  subject  before 
a  matter  of  shrinkage  and  the  shrinkage  will  vary  de-  preparing  figures  tor  cost  o    the  work. 
IS  upon  the  kind  of  material,  the" relation  of  cut  The  clause,  "to  the  satisfaction  of    the  engineer 
,    tilMuJl  the  kind  of  work  whether  heavy  or  hght  which  appears  so  many  times  ,n  all  specifications   has 
-rading     If  the  material  used  is  measured  in  the  pits  an   important  bearing  on   the  cost   oi    work.    Methods 
from  which  it  is  taken,  the  contractor  is  sure  of  being  and   results   which   may   satisfy  one   engineer   do   no 
paid   for   work,   he   has   done,   provided    pits   are   cor-  come  up  to  the  expectations  pi  another.     A  personal 
redly  measured,  but  if  the  basis  of  payment  is  place  knowledge  of  what  an  engineer  expects  and  will  de- 
measurement  on  the  road  and  the  correct  allowance  for  mand  can  only  be  gained  by  the  exper.ence  0    doing 
shrinkage   is  not   made,   the   contractor  is   obliged   to  some    work    under    his    direction.      Such    matters    as 
suriply  the    necessary    material    at    his    own    expense,  working  to  the  fraction  oi  an  inch,  acceptance  ol  ma- 
HaiUr  and  Bonney  give  the  following  ratios  to  use  terials.    the    use    of   certain    methods    oi    doing    work 
for  shrinkage  in  ordinary  cases.  which  may  not  be  any  better,  but  "^insisted  upon. 

■            ....  the  individualities  oi   the  engineer  winch  may  help  or 

Light  skimming  work,  large  amount    ..1    heavy   sod....      1.38  ^^  ^     rpgress  q{  t]u.  WQrk      The  inspector  on  the 

Light  skimming  work  considerable  sod    i..«)  work   natll)aiIv   fun,,ws   tl1r    ],,„!   0f   his   superior   and 

Light   skimming   work   not   much    sod    1*5  ^^    ^^    ^^    inspection    can    be    expected    where 

Medium  work    •  t|lc    SUDerj(ir    js    known    to    be    very    particular    or    un- 

M,':,v-V  work "'"  reasonable. 

From  the  above  table  it  will  be  seen  that  in  light  Contrary  to  general  opinion,  the  best  inspector  from 
skimming  work  containing  a  large  amount  of  heavy  tjle  standpoint  of  the  contractor  is  the  one  whose 
sod.  it  will  take  135  yards  of  excavation  to  make  100  knowledge  of  work  is  the  most  complete.  The  ex- 
yards  of  embankment,  while  on  heavy  work  115  yards  perienced  inspector  is  looking  for  good  results  and  the 
i.f  excavation  will  make  100  yards  of  embankment.  As  method  by  which  they  may  be  attained  he  usually 
an  illustration, — assume  that  on  a  road  where  the  ex-  considers  outside  of  his  province.  He  is  also  able  to 
cavation  is  light  skimming  work  with  not  much  sod.  differentiate  between  the  important  and  unimportant 
the  engineer  estimates  from  the  cross  sections  that  requirements  of  the  specifications.  The  inexperienced 
there  is  2,000  yards  of  excavation  and  3,500  yards  of  mau  however,  is  continually  demanding  refinements 
embankment.  As  is  the  practice  in  many  engineering  wnich  are  ho  betterment  to  the  construction,  but  do 
departments,  suppose  a  nominal  increase  of  10  per  put  the  contractor  to  a  lot  of  needless  expense, 
cent,  is  added  to  the  embankment  quantity  to  take  care 

of  shrinkage,  then  the  earth  quantities  in  the  proposal  Local  Laws  Cause  Trouble 

will  read  2,000  yards  of  excavation  and  1.S50  yards  of  lt   ig  necessary,  a)so,   for  a  contractor   to  consider 

borrow.    If  the  specification  states  that  borrow  will  be  the  pl.ovjncia1  an'd  local  laws  relating  to  the  work  to 

paid  for  measured  in  the  road  as  per  the  cross  sections  be  dom.      Qne  of  the  principal  laws  that   affects  the 

the  contractor  will  have  to  furnish  approximately  33d  cost  is  Uu.  |)]U.  establishing  a  certain  number  of  hours 

yards  of  material  for  nothing,  if  he  figures  that  l.boO  for  ;l  dav-s  work     ]f  ]m,n  havc.  ])Vi.u  wurkillt,-  ten  hours 

yards  will  be  all  the  material   required  to  make  the  a  dav  for  fiftv  cents  an   hour    it   |a   difficult   to  place 

necessary  embankment.    According  to  the  table,  2,000  thenl  on  g  jOD  wher'e  eight  hours  is  the  'lav's  work  and 

.yards  of  excavation   in   this  kind   of  work    will   only  saljsfv  th(.n]  without  advancing  the  hourly  rate.    Laws 

make  1,600  yards  of  embankment  which  would  leave  whic})    require    licensed    engineers    to    operate    certain 

1,900  yards  of  embankment  to  be   supplied  from  the  kmdg  ,(f     ]ant   cause  a  colUract(,r   „,,   rml  0f  trouble 

outside.     Fifteen  per  cent    shrinkage  of  this  material  somf(||m,  wIlc.u.  men-  m  his  ,,wn  organization  have 

canbe  expected,  so  that  the  actual  borrow  required  is  ]icense  or  are  unable  tQ          im(. 
1,900  plus  15  per  cent.,  or  2,185  yards. 

Losing  Money  on  Crushed  Stone  Mechanical  Equipment 

Specifications  for  crushed  stone  to  be  used  in  the  The  scarcity  and  high  juice  of  labor  for  the  past 

work   should  be   examined   with   care.     The   sizes   to  few  years  has  forced  the  contractor  to  use  methods 

which  the  stone  is  to  be  crushed  and  the  amount  of  which  would  eliminate  hand  work  as  much  as  possible'. 

each  size  to  be  used  have  a  direct  relation  to  the  cost  The  contractor  who  owns  plant  and  fails  to  charge 

of  crushing.     Some  specifications,  in  fact,  fail  to  take  off  anything  for  depreciation  is  fooling  himself  as  to 

care  of  the  total  output  of  the  crusher,  so  that  the  con-  the  amount  of  money  he  is  making.    There  are  a  num- 

tractor  is  left  with  a  considerable  quantity  of  rmaterial  ber  of  methods  of  calculating  depreciation,  the  simplest 

of  certain  sizes  which  cannot  be  used  in  the  road.    Un-  of  which  being  the  one   where  the  rate  of  annual  de- 

less  a  sale  for  this  material  can  be  found,  it  is  a  dead  preciation  is  one  divided  by  the  total  number  of  years 

loss.     Practically  all  specifications  require  a  contractor  of  life  of  the  machine  in  question.     The  life  of  some 

to  replace  with  suitable  material  any  deficiency  of  ma-  equipment   is   much   longer   than   others.      The   use   to 

terial  required  for  embankment  brought  about  by  the  which   equipment   is   put.   the   care   which    is   given    it 

use  of  ledge  or  boulders. taken  from  the  excavation  and  while  operating  it.  the  condition  of  repair  it  is  kept  in 

used  in  other  parts  of  the  work.     A  ledge  in  certain  by  the  renewal  of  worn   parts-    are  all   factors   which 

>ases  can  be  taken  out  and  used  to  make  stone  fill  or  affect  the  life  of  any  machine,  or  other  equipment.     A 

put -through  the  crusher  for  crushed  stone.     On  jobs  contractor  should  at  the  end  of  each  year  examine  his 

where  the  excavation  is  a  spoil,  such  a  procedure  gen-  equipment  and  assign  values  to  the  different  pieces  of 

enilly  works  out  better  to  the  advantage  of  the  con-  plant  in  order-to  determine  the  amount  of  capital  ac- 

tractor  than  on  a  job  calling  for  borrow.  'On  the  bbr-  tuallv  invested.     The  difference  ifi  book  values  of  the 
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same  plant  from  year  to  year  will  be  the  amount  of 
depreciation.  Money  charged  off  for  depreciation 
should  theoretically  be  set  aside  and  allowed  to  ac- 
cumulate for  the  purchase  of  new  equipment.  The 
successful  contractor,  however,  can  make  such  money 
cani  larger  returns  by  using  it  in  the  business  than  by 
banking  it,  or  otherwise  investing  it.  In  any  event, 
it  should  be  kept  track  of  in  the  office  records  and 
never  counted  in  with  the  profits. 

Organization  and  Planning 

Some  jobs  will  nut  move  right  and  ultimately  may 
show  a  loss  in  spite  of  the  fact  that  the  contractor  has 
everything  in  the  way  of  plant  equipment,  ample  re- 
sources, and  fair  prices  on  the  work.  In  such  an  in- 
stance lack  of  success  can  probably  be  laid  to  poor 
organization  as  much  as  anything  else.  A  good  super- 
intendent on  the  job  is  a  prerequisite  and  many  con- 
tractors who  undertake  to  superintend  their  own  jobs 
make  a  miserable  failure  of  it.  The  contractor  is 
obliged  to  leave  a  good  deal  of  the  detail  of  construc- 
tion to  his  superintendent.  Contingencies  will  arise 
that  require  a  modification  or  change  of  any  pre-ar- 
ranged plan,  and  the  superintendent  must  adopt  such 
a  change  on  his  own  responsibility.  As  a  superintend- 
ent is  continually  coming  in  contact  with  the  residents 
in  the  neighborhood  of  the  job.  it  is  worth  a  good  deal 
if  he  is  a  man  of  diplomatic  trend,  ff  he  hasn't  such 
a  trait,  the  contractor  can  well  afford  to  spend  sonic 
time  in  trying  to  impress  him  with  its  importance. 
The  tactful  superintendent  is  often  able  to  make  ar- 
rangements for  materials  or  set  ups  that  save  money, 
while  the  superintendent  who  possesses  the  faculty  of 
rubbing  people  the  wrong  way,  often  causes  the  con- 
tractor a  lot  of  unnecessary  trouble. 

A  contractor's  reputation  is  based  on  the  results 
he  delivers  and  a  reputation  for  doing  good  work  in 
an  efficient  manner  is  a  valuable  asset  for  any  con- 
tractor to  have.  A  contractor's  reputation  is  largely 
in  the  hands  of  the  organization  actually  performing 
the  work.  It  takes  time  to  build  up  an  organization  of 
superintendents,  foremen  and  engineers  who  are  worth 
while.  A  contractor  should  observe  closely  the  work 
of  his  men  and  the  undesirables  should  be  dropped. 
Those  that  are  worth  while  should  be  given  an  incen- 
tive to  stay.  Some  men  in  any  organization  are 
brighter  than  others.  By  selecting  such  men  and  ob- 
serving how  they  perform  their  new  duties  may  result 
in  placing  them  in  charge  of  work  either  as  foremen 
or  superintendents.  Men  brought  up  from  the  ranks 
in  this  manner  usually  have  a  sense  of  loyalty  and  ap- 
preciation  that    otherwi.se   would   be   lacking." 

Planning  and  co-ordination  of  work  arc  oi  extreme 
importance  in  the  successful  accomplishment  of  high- 
was  construction.  The  type  of  work  and  the  size  of 
the  job  determines  the  kind  of  equipment  that  is  nec- 
essary. The  time  in  which  the  job  must  be  completed 
and  the  availability  of  plant  will  influence  its  selection. 
and  the  amount  of  labor  required  will  depend  upon 
the  methods  adopted.  If  advantage  can  be  taken  of 
some  particular  method  of  the  manipulation  of  ma- 
terial, the  economy  of  such  a  method  should  be  con 
sidered  with  relation  to  the  new  and  special  equip- 
ment that  it  might  require.  Buying  special  equip- 
ment that  is  not  suitable  for  general  use  on  work  is 
usually  inadvisable.  When  the  methods  to  be  used 
have  been  determined,  a  progress  plan  of  the  work 
should  be  made.  The  need  of  plant  and  materials  nee 
essary  for  the  work  should  be  anticipated  far  enough 
in   advance   so   that   no  delays   will   occur   for  lack  of 


them.  A  well  defined  plan  of  progress  will  enable 
the  contractor  to  keep  the  different  parts  of  the  work 
more  closely  co-ordinated  than  if  no  such  plan  is 
made.  A  daily  report  of  progress  may  be- made  on  a 
suitable  form.  The  report  should  show  each  day  the 
total  of  the  work  performed  to  date.  By  comparing 
these  reports  to  the  progress  anticipated,  the  work  can 
be  speeded  up  where  necessary,  or  the  original  plan 
modified  to  suit  the  conditions  which  prevail. 

Another  valuable  feature  of  this  report  is  the  list- 
ing by  car  number  of  the  material  imported  by  rail. 
Material  which  is  slow  in  arriving  can  be  traced  and 
rushed  and  one  only  has  «>  look  at  the  last  report  to 
learn  the  whole  situation.  Careful  planning  will  pre- 
vent having  too  many  laborers  on  work  that  cannot 
work  to  advantage  because  some  other  part  of  tin- 
work  is  held  up  for  a  cause  that  could  have  easily  been 
foreseen. 

Analysis  of  Costs  Shows  Up  Mistakes 

Many  of  the  items  of  work  done  on  a  highway  con- 
tract are  difficult  of  exact  measurement  until  the  final 
survey  is  made.  The  daily  expense  on  the  job  should 
be  kept  and  classified  into  as  many  divisions  as  the 
contractor  may  desire.  There  should  be  at  least  as 
many  sub-divisions  as  there  are  items  in  the  contract 
and  sometimes  it  is  advisable  to  make  further  sub- 
division. 

A  superintendent  can  roughly  estimate  the  daily 
output  on  the  different  parts  of  the  work  and  fn;:.i 
his  classified  expense  arrive  at  the  unit  costs  of  the 
work.  The  frequency  with  which  the  daily  classified 
costs  should  be  sent  to  the  office  is  optional  with  tin- 
contractor.  While  some  prefer  to  know  the  total  ex- 
pended each  day.  others  do  not  require  the  classifi- 
cation costs  to  be  submitted  except  with  the  payroll 
which  may  be  once  a  week  or  once  in  two  weeks.  \ 
superintendent  should  approximate  his  unit  cost  from 
day  to  day.  The  need  for  checking  up  the  cost  of  work 
oftener  than  every  one  or  two  weeks  is  not  BO  essen- 
tial in  the  case  of  superintendents  in  whose  ability  the 
contractor  has  the  utmost  confidence,  as  it  is  in  tin- 
case  of  superintendents  whose  knowledge  of  work  is 
not  so  proficient.  An  analysis  of  costs  will  sometimes 
show  where  expensive  mistakes  are  being  made  which 
can   easily   be  avoided. 

If  a  contractor  has  certain  rules  or  nut  hods  which 
he  wishes  followed  in  conjunction  with  the  work,  it  i> 
advisable  that  he  prepare  a  set  of  instructions  covering 
them  and  put  it  in  the  hands  of  each  superintendent. 
Much  confusion  will  be  avoided  by  doing  this  and 
there  should  be  no  excuse  on  the  part  of  tin-  superin- 
tendent for  his  failure  to  comply  with  the  written  in- 
structions. Written  work  and  reports  of  superintend- 
ents if  made  on  printed  report  forms  furnished  by  the 
office  will  facilitate  the  recording  and  filing  work  of 
the  office  in  a  marked  degree. 


Chicago  "Progress"  Exhibition 

An  exhibition  representing  modern  progress  in  in- 
dustrial, civic  and  educational  affairs  is  to  be  held  at 
Chicago,  July  30  to  Aug.  14  on  the  Municipal  Pier 
which  extends  3,000  ft.  into  the  lake  and  provides  two 
parallel  buildings  or  exhibition  halls  2,340  ft.  long. 
The  building  industry  section  will  have  a  - 
it.,  and  ii  is  proposed  that  engineers  and  -^engineering 
societies  combine  in  a  co-operative  exhibit  occupying 
a  portion  of  this  spao 
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Hints  for  the  Contractor  Who 
Specializes  on  Houses 

Important  Points  That  Demand  Consideration  in  the  Construction  of 

Dwellings  Outlined  by  W.  P.  Alsip  at  the  Winnipeg 

Home  Building  Exposition 


IN  view  of  the  great  shortage  of  homes,  the  house 
building  section  of  the  construction  industry  is 
becoming  more  and  more  important  and  for  this 
reason  the  Home  Building  Exposition,  held^this 
month  at  Winnipeg,  served  a  very  useful  purpose  in 
concentrating  attention  on  the  great  need  for  house 
building  activity  and  on  those  construction  methods 
that  are  considered  to  give  the  best  results.  One  ad- 
dress delivered  at  the  Exposition  by  Mr.  W.  P.  Alsip, 
of  Winnipeg,  outlined  several  important  points  that 
demand  consideration  in  the  erection  of  houses  and 
as  these  will  appeal  to  all  small  contractors,  they  are 
printed  herewith : 

Dwelling  House  Excavation 

All  the  black  earth  or  soil  should  be  taken  from 
every  part  of  the  lot  where  the  grade  is  to  be  raised 
on  completion  of  the  house  and  deposited  in  one 
corner  of  the  lot  in  a  pile  as  much  out  of  the  way  of 
the  piling  ground  for  material  as  possible. 

Next  excavate  in  the  usual  manner  \l/2  feet  larger 
all  around  than  the  finished  basement.  This  will 
allow  for  footings,  and  drain  tile,  and  leave  room  for 
the  proper  cement  plastering  on  the  outside  of  wall. 

Trenches  for  concrete  should  be  excavated  level 
and  with  great  care,  and  the  sides  should  be  protected 
so  that  the  concrete  footings  may  be  cast  therein 
without  the  use  of  forms.  Drain  tile  should  be  placed 
on  the  outside  (and  where  there  is  surface  water,  on 
the  inside  of  the  trenches  as  well)  at  the  bottom  of 
the  concrete  footing.  Then  every  three  feet  on  the 
outside  place  a  three  or  four  inch  drain  tile  on  end  on 
top  of  the  joint  in  pipe  below.  After  the  drain  tile 
is  properly  laid  and  covered  with  crushed  stone  or 
gravel  and  the  concrete  footings  cast,  the  walls  built 
and  cemented,  the  refilling  should  be  done  with  care, 
first  removing  all  shavings  and  rubbish  that  will  cause 
undue  settlement  after  sodding,  and  tamping  the  refill 
from  bottom  to  top.  When  the  sidewalks  are  to  be 
laid,  all  earth  that  has  previously  been  excavated  and 
refilled,  and  not  tamped,  should  be  re-excavated  and 
again  replaced,  and  tamped  so  that  there  will  be  no 
settlement  and  cracks  in   the  finished  cement   walks. 

Basement  floors  should  receive  the  same  care  and 
all  loose  earth  should  be  removed  and  tamped  from 
the  bottom  of  each  excavation  for  sewer,  water  and 
gas  pipes,  after  which  an  inch  or  two  of  crushed  stone 
or  gravel  should  be  deposited  and  tamped  well  into 
the  earth.  The  cement  floor  can  then  be  laid  without 
fear  of  unsightly  cracks. 

Sidewalks  and  Concrete  Floors 

Same  as  above  for  the  bottom  with  an  inch  finish 
on  top,  put  on  at  the  same  time  the  base  is  laid,  mix 
one  part  cement,  two  parts  clean  coarse  sand  and 
granite  chips,  laid  to  screens  and  floated  and  troweled 
smooth  and  then  marked  off.      Sidewalks  should  be 


laid    with   expansion    joints    every   five    feet    to   get   a 
perfect  job. 

Great  care  must  be  taken  to  see  the  finished  work 
does  not  dry  out  too  fast  and  a  good  solid  foundation 
with  good  drainage  is  necessary  for  best  work  to 
insure  a  permanent  walk. 

Stone  Masonry 

One  hundred  and  twenty-ei^ht  feet  of  stone  piled 
up  dry  equals  one  cord  and  weighs  about  11,000 
pounds  and  will  lay  up  100  cubic  feet  of  stone  in  the 
wall.  Four  sacks  of  mortar  cement  or  six  bushels  of 
lime  will  lay  up  one  cord  of  stone;  1%  yards  of  sand 
will  lay  up  one  cord  stone.  (Mortar  cement  makes  a 
mortar  as  hard  as  stone  and  requires  no  slacking.) 
The  sand  and  cement  are  first  mixed  dry  and  then 
just  water  enough  added  to  make  a  stiff  mortar.  Lime 
should  never  be  used  for  masonry  below  the  surface 
of  the  ground.  Cement  costs  but  little  more  and 
should  always  be  used  where  best  work  is  wanted. 

For  laying  stone  and  brick,  mortar  cement  is  a  fat 
working  material,  giving  the  mechanic  a  mortar  that 
works  nearly  as  free  as  lime,  making  a  wall  as  hard 
as  portland  cement  at  about  the  cost  of  ordinary  lime 
mortar.  Mortar  cement  is  put  up  in  70  lb.  bags,  five 
bags  to  a  barrel,  and  can  be  handled  and  stored  much 
more  easily  than  lime. 

Mortar  Color 

Mortar  color  is  sold  in  bags  and  barrels  in  red, 
black,  buff,  and  chocolate.  Whether  in  the  wet  or 
dry  state,  it  costs  the  same  price  per  pound  but  the 
average  users  prefer  to  buy  in  the  dry  state,  and  not 
pay  for  the  water  which  is  about  25%  of  the  weight 
of  the  wet  colors. 

The  bags  contain  100  pounds  each  which  will  color 
enough  mortar  to  lay  up  1,500  to  1,600  face  brick  with 
a  deen  colored  joint :  if  lighter  shades  are  wanted  less 
color  is  used. 

In  estimating  it  is  quite  safe  to  figure  60  lbs.  per 
thousand  brick.  Intermediate  shades  are  made  by 
mixing  colors.  Great  care  must  be  used  in  adding 
black  to  other  colors  as  it  will  predominate. 

Making  Colored  Mortar 

The  lime  putty  for  the  whole  job  should  be  run  off 
into  a  box,  great  care  being  taken  to  get  fresh  burned 
lime  and  to  slack  it  with  plenty  of  water,  and  then 
strain  it  through  a  mosquito  netting  sieve  so  as  to 
remove  all  lumps.  After  the  slacked  and  screened 
lime  has  been  allowed  to  cool,  add  the  prepared  color. 

The  mortar  color  should  be  put  to  soak  in  a  barrel 
with  plenty  of  water  for  a  day  or  two  before  adding 
the  lime  nutty.  This  will  make  the  color  go  much 
farther.  When  the  lime  putty  and  mortar  color  have 
been  evenly  mixed  it  may  then  be  stored  in  water- 
tight barrels,  or  a  large  box.  or  by  digging  a  hole  in 
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the  ground  and  depositing,  therein.  This  putty  is 
now  ready  to  mix  with  sand. 

Where  dark  colors  are  desired,  the  dark  lime  and 
brown  sand  take  a  little  less  color  than  white  lime 
and  white  sand.  Where  the  joints  are  to  be  wide, 
coarse  sand  is  used  and  less  lime.  Where  they  are 
to  be  very  narrow,  very  fine  screened  sand  must  be 
used  with  more  of  the  colored  putty,  therefore  about 
the  same  amount  of  color  will  be  required  for  a  thick 
or  thin  joint. 

The  color  of  the  mortar  has  much  to  do  with  the 
finished  brick  wall.  A  brick  laid  up  in  light  colored 
mortar  will  not  look  like  the  same  brick  when  laid 
with  dark;  therefore,  with  a  little  care  and  judgment 
your  finished  wall  can  be  made  to  harmonize  with 
the  balance  of  your  color  scheme. 

Brick  Veneered  Houses 

In  preparing  a  frame  house  for  veneer  the  whole 
house  may  be  covered  with  a  two-ply  prepared  roofing 
with  joints  cemented  and  made  air-tight  around  win- 
dows and  door.  Veener  in  the  usual  manner,  anchor- 
ing to  the  frame  studs  every  foot  and  a  half  with 
4"  flat  head  nails  or  galvanized  anchors.  At  the  top 
of  brick  work  nail  on  a  narrow  piece  of  roofing  and 
turn  out  under  the  last  two  courses  of  brick  so  as  to 
stop  all  cold  air  from  entering  from  the  top  ;  this  is 
important  and  makes  a  warm  house. 

The  basement  wall  should  be  built  up  to  ground 
level  and  then  offset  five  or  six  inches  to  receive  the 
veneer  brick.  A  good,  heavy  waterproof  paper  should 
be  fastened  on  the  basement  wall  and  1  in.  to  1^  in. 
space  left  between  the  basement  wall  and  the  brick. 
Great  care  must  be  taken  around  windows  and  doors 
to  see  they  are  made  air-tight  and  the  end  joints  of 
the  brick  wall  must  be  made  tight.  A  darker  brick 
than  is  to  be  used  in  the  body  of  the  house  may  be 
used  on  the  basement,  and  a  water  table  of  stone  or 
brick  can  be  run  around  the  house  at  first  floor  level 
but  where  the  second  storey  is  to  be  shingled  or  plas- 
tered it  is  well  to  use  the  same  kind  of  face  brick  from 
the  ground  level. 

Brick  Chimneys 

Chimneys  should  be  built  so  as  to  run  as  straight 
as  possible  from  bottom  to  top.  The  flues  should  be 
of  liberal  dimensions  and  the  top  should  extend  well 
above  the  highest  part  of  the  roof.  Good  burned 
clay  brick  is  all  that  is  required,  but  for  a  very  good 
job  flue  lining  may  be  used.  If  you  have  a  trusty 
mason  and  the  brick  are  well  laid  and  joints  well 
flushed  up  and  the  chimney  plastered  with  lime  and 
cement  mortar,  or  better  still  with  mortar  cement. 
you  will  be  able  to  sleep  while  your  chimney  is  burn- 
ing out  without  a  fear  of  setting  the  house  on  fire. 
\n  artistic  top  on  your  chimney  adds  greatly  to  the 
appearance  and  much  thought  must  be  given  to  it  as 
no  two  houses  will  look  their  best  with  the  same  kind 
of  a  chimney  top. 

Brick  Houses 

The  brick  bouse  is  the  best  type  to  build  for  a 
home  or  investment.  The  first  storey  outside  wall 
should  be  13  inches  in  width  with  faced  brick,  filling 
or  centre  brick  and  a  porous  hollow  brick  for  the  in- 
sulating of  the  inside  of  the  wall.  Plastering  is  applied 
on  these  bricks  direct,  saving  the  expense  of  tuning 
and  lathing  and  making  a  much  better  and  warmer 
house.  Before  plaster  is  applied,  a  narrow  strip  of 
metal  lath  should  be  placed  on  and  around  all  door 
and  window  frames,  and  extending  out  On   the  porous 


hollow  brick  three  or  four  inches.  When  well  nailed 
down  this  will  insure  a  tight  joint  and  allow  no  cold 
air  to  enter  the  house  around  the  Openings.  l'la>- 
tering  on  all  outside  walls  must  be  applied  from  the 
bottom  of  the  first  joist  up  to  and  between  the  i 
of  the  first  and  other  floors  and  to  the  roof  sheeting 
between  the  rafters,  great  pain>  being  taken  t. 
that  no  holes  are  left  in  the  beam  tilling  to  allow  the 
air  getting  through  the  wall.  After  the  first  coat  of 
plaster  has  been  applied  as  above,  the  rough  or  under 
floor  may  be  laid  and  lathing  done  where  studded 
partitions  have  been  set.  Then-  is  little  or  no  saving 
in  stud  partitions  and  reinforced  concrete  beams  and 
four  inch  partititions  where  light  loads  are  carried 
will  give  much  better  satisfaction  as  the  house  will 
Stay  where  it  is  put  and  the  decoration-  will  not  be- 
come unsightly  by  cracks  and  settlements  that  always 
come  from  shrinkage  where  lumber  is  used  for  this 
work. 

Where  stud  partitions  are  used  see  that  they  are 
all  beam  filled  between  joints  to  prevent  the  spread 
of  fire  and  circulation  of  cold  air.  It  is  advisable  to 
build  a  fireproof  floor  over  the  basement,  at  least,  and  it 
is  desirable  that  a  dwelling  be  built  absolutely  fireproof 
and  with  a  little  care  and  planning  this  can  be  accom- 
plished at  little  added  cost. 

Porches,  verandahs,  etc.,  should  all  be  supported 
on  the  .main  foundation  or  excavated  below  the  frost 
line.  Brackets  cast  of  reinforced  concrete  make  an 
ideal  support  for  everything  erected  outside  the  main 
walls,  and  brick  or  stone  piers  can  be  erected  on  them 
with  the  assurance  that  there  will  be  no  unsightly 
cracks  in  the  work  from  heaving  by  frosl  or  settle- 
ment of  the  foundation. 

Exposed   floors   should   be   laid   with   tile,  quarr 
terrazzo  or  cement  to  make  a  house  that  will  be  per- 
fect in  all  its  parts  and  that  will  remain  so. 


Tenders  Wanted  for  Saskatchewan 
Highway  Work 

Tenders  are  being  called  by  the  Saskatchewan  De- 
partment of  Highways  for  grading  a  section  of  road 
from  Secretan  to  Yaljean.  Approximately  30.000  cubic 
yards  of  earth  are  required  to  be  moved,  and  in  addi- 
tion, two  miles  of  turnpiked  roadway  is  to  be  con- 
structed and  1.500  lineal  feet  of  pipe  culverts  to  be 
installed.  Tenders  will  be  received  bv  the  Deputy 
Minister  of  Highways,  Regina,  up  to  12  o'clock  nu<>n, 
Wednesday,  May  4th. 


Lower  Wages  in  Ottawa 

A  reduction  of  10  cents  an  hour  in  most  of  the 
trades  of  the  building  industry  was  definitely  an- 
nounced by  officials  of  the  Ottawa  branch  of  the 
Canadian  Building  and  Construction  Industries 
yesterday,  following  a  conference  of  local  con- 
tractors on  April  14.  This  will  make  the  wages 
of  bricklayers  and  masons  90  cents  an  hour,  car- 
penters 75  cents,  laborers  50  cents,  stone-cutters 
90  cents,  painters  85  cents.  Sheet  metal  workers, 
plasterers  and  electricians  will  remain  the  same 
as  at  present,  namely.  75  cents.  85  cents  and  80 
cents,  respectively. 
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Winnipeg's  Home  Building  Show 
Creates  Enthusiasm 

Interest  in  Housing  Stimulated  by  Comprehensive  Display  of  Building 

Materials  and  by  Moving  Pictures  and  Lectures  Dealing 

with  the  Merits  of  Home  Owning 


THE  exposition  of  building  materials  and  pro- 
ducts held  in  the  Board  of  Trade  Building, 
Winnipeg,  during  the  week  ending  April  2nd. 
drew  increasing  crowds  throughout  the  whole 
period.  There  were  many  good  exhibits  which  at- 
tracted an  unusual  amount  of  attention  as  did  also 
the  motion  picture  show  dealing  with  building  prob- 
lems, and  the  interesting  lectures  on  the  different 
phases  of  home  building  and  the  advantages  of  home 
owning  to  the  individual  citizen  and  to  the  general 
prosperity  of  the  nation  so  ably  explained  by  W.  J. 
Wilson,  of  the  Western  Steel  Products  Ltd.  House 
painting,  by  John  Drew  of  the  Winnipeg  Paint  & 
Class  Co.;  spray  painting,  by  Samuel  Dobbin,  of  the 
Roofcraft  Co.;  sanitary  sewerage  for  suburban  homes, 
by  L.  A.  Wilson,  manager  of  the  Anthes  Foundry; 
construction  of  buildings  in  relation  to  efficient  heat- 
ing, C.  D.  Kirk,  of  Charles  D.  Kirk  &  Co.,  and 
home  furnishing  and  decorating  by  Prof.  A.  A. 
Stoughton,  were  all  -well-timed,  interesting,  educa- 
tional addresses  and  attracted  overflowing  audiences. 

In  addition  to  these  attractions  a  bungalow  was 
erected  at  the  rear  of  the  exposition  building  with 
materials  contributed  by  various  exhibitors.  This 
bungalow  was  offered  as  a  prize  to  the  owner  of  the 
programme  numbers  the  same  as  the  winning  ticket. 
A  free  building  lot  in  the  adjoining  municipality  of 
Fort  Garry  upon  which  to  erect  the  bungalow  was 
also  offered  to  the  winner.  This  attraction  drew  im- 
mense crowds. 

Other  exhibits  were  offered  as  prizes  by  several 
linns  in  a  similar  manner  to  that  of  the  bungalow. 

On  the  third  day  the  exposition  was  honored  by  a 
visit  <>f  the  Duke  and  Duchess  of  Devonshire  who 
took  an  unusual  interest  in  the  exhibits  and  other 
features  throughout  the  building. 

\mong  the  most  interesting  displays  were  the 
following: 

Braid  &   McCurdy 

A  large  assortment  of  building  supplies  including 
Denison  interlocking  tiles;  Little  Wonder  concrete 
mixer;  Empire  wall  board  for  interior  finish;  metal 
lath;  Calx  its  quilt;  Brantford  shingles;  sewer  pipe; 
various  samples  of  sand  and  gravel.  The  principals 
of  this  firm  were  in  attendance  the  greater  portion  of 
the  time  giving  information  on  the  advantages  of  their 
various  products. 

J.  Davidson,  Plasterer  and  Representative  of  Fleko- 
tile  Stucco 
This  was  an  exhibit  of  pure  plaster  work  showing 
various  kinds  of  interior  finish  including  panelled 
and  decorated  walls  and  ceilings,  suitable  finish  for 
bathrooms  and  examples  of  interior  stucco  work. 

Walter  Belyea  &  Co. 

This  company  must  be  congratulated  on  their  fine 
c*lubit.  Uie  .chief,  attractions  ..being  the  new 

Receivador,  a  receptacle   in   a  door   for  receiving  de- 


livery of  domestic  supplies.  (  >ther  lines  shown  in- 
cluded Vulcanite  slab  shingles;  insulations  in  Lino- 
felt.  Fibrofelt  and  fibre  board  ;  Bishopric  stucco  board; 
ready  roofing;  Adament  fire  brick  cement  and  Adam- 
ent  roofing  preparations. 

Winnipeg   Building  Trades   Council 

This  was  one  of  the  most  notable  displays,  as 
showing  excellent  examples  of  the  skill  of  Winnipeg 
artisans  who  have  spent  considerable  time  with  a  view 
to  making  the  exposition  a  success.  The  example  of 
brickwork  exhibited  artistic  skill,  accuracy  and  neat- 
ness in  the  art  of  bricklaying  and  was  a  great  credit 
to  the  artisans  engaged  in  the  work. 

Winnipeg  Paint  &  Glass  Co. 

This  exhibit  included  the  complete  interior  finish 
of  a  10  ft.  by  12  ft.  living  room,  valued  at  $500.00. 
showing  doors,  windows,  colonade  archway  fitted 
with  lockcase.  panelled  walls  and  ceiling,  oak  floor. 
oak  mantel  with  marble  front  and  hearth,  surface 
electric  grate  and  the  necessary  hardware.  This  ex- 
hibit was  given  away  to  the  holder  of  the  lucky  ticket. 
one  of  these  given  each  visitor  upon  signing  the  vis- 
itors book. 

Clare  Bros.  Western  Ltd. 

This  firm  donated  a  Hecla  furnace  to  the  winner  of 
the  bungalow.  Their  exhibit  included  the  Adanac 
boiler;  Hecla  furnace;  Hecla  pipeless  and  the  hydro- 
thermic  radiation  featuring  the  fuse  joint  of  the  Hecla 
furnace  in  which  the  radiation  and  combustion  cham- 
ber are  fused  together.  Representatives  of  the  firm 
demonstrated  how  to  operate  a  hot  air  furnace. 
Winnipeg  Brick  Co.  Ltd. 

A  special  feature  of  this  exhibit  was  a  brick  hollow 
wall  for  which  the  exhibitor  claimed  a  saving  of  2? 
per  cent,  in  material  over  the  ordinary  constructed 
walls,  and  a  great  advantage  in  having  an  insulating 
air  space  in  the  centre  of  the  wall.  Other  kinds  of 
brick  construction  were  exhibited  including  mantles 
and  chimney  flue  lining  for  prevention  of  fires. 
The  Anthes  Foundry  Ltd. 

This  company  featured  a  line  of  cast  iron  soil 
pipes  and  fittings,  also  a  septic  tank  for  treating  and 
disposing  of  sewage  for  the  farm  and  suburban  home. 
The  Anthes  syphon  at  work,  claimed  to  flush  out 
sewage  at  the  rate  of  90  gallons  per  minute,  created 
much  interest. ' 

F.  R.  Dowse  Co. ;  Radford  Wright-Wilson  Co. : 
Acme  Sash  &  Door  Co. ;  and  Messrs.  Brown  &  Ruther- 
ford exhibited  windows,  doors,  and  internal  fittings 
illustrating  the  superior  mill  work  by  the  respective 
firms. 

The  Brantford  Roofing  Co.  Ltd. 
This  display  consisted  of  a  splendid  line  of  asphalt 
products  in  various  colors  and  for  various  purposes. 
Mr.  J.  A.  Virtue,  representing  the  company,  explained 
that  this  was  the  first  time  that  his  firm  had  come  in 
direct  contact  with  the  people  of  Western  Canada. 
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"Steelcrete"    Now   Available    from  a    Can- 
adian Manufacturer 

II  will  be  interesting  to  engineers  throughout  the 
Dominion  to  know  that  the  expanded  metal  rein- 
forcing known  as  "Steelcrete"  is  again  available 
from  a  Canadian  producer.  Many  advantages 
are  claimed  for  this  material,  which  may  be  briefly 
enumerated  as  follows: — 

Great  unit  Strength  combined  with  a  H i  14 h  elastic 
limit. 

A  uniformity  of  quality  and  stiffness  which  makes 
a  reinforcing  so  taut  that  it  requires  no  stretching  or 
placing  to  eliminate  "waxes." 

Because  of  its  sheet  form  it  is  handled  with  great 
ease,  thus  permitting  greater  use  of  unskilled  labor. 
with  a  resultant  saving  in  cost. 

"Steelcrete"  is  made  in  an  extensive  range  of  sixes 
by  the  cold  drawn  process.  Special  machinery  first 
slots  the  steel  sheet  and  then  expands  it  into  a  dia- 
mond-shaped mesh.  Expressed  in  pounds,  the  weights 
run  from  20  pounds  per  50  square  feet  to  1  pounds 
per  50  square  feet.  The  approximate  size  of  the 
strands  vary  from  1/16  x  7/16  in.  to  13/64  x  23/64  in. 
In  these  dimensions  the  first  fractional  figure  repre- 
sents the  thickness  of  the  gauge,  while  the  second 
fractional  figure  represents  the  thickness  of  the  strand. 

Figuring  on  the  short  way  of  the  mesh  across  the 
sheet,  the  widths  of  the  sheets  vary  from  4  ft.  8  in.  to 
X  ft.  Might  feet  is  the  arbitrary  maximum  made  neces- 
sary by  the  limitation  of  floor  space  in  railroad  car.-. 
In  length  sheets  run  from  8  to  16  feet. 

It  will  be  seen  from  the  above  general  outline  that 
the  material  comes  in  a  range  that  takes  care  of  prac- 
tically all  demands  for  reinforcing  of  this  character — a 
range  that  is  broad  enough  for  the  engineer  to  figure 
on  just  the  right  style  for  the  particular  work  he  has 
in  hand. 

It  is  understood  that  the  Pedlar  People  Limited  of 
Oshawa,  Ontario,  who  manufacture  ''Steelcrete"  carry 
a  majority  of  the  21  different  styles  in  stock,  a  cir- 
cumstance that  should  prove  of  great  convenience  to 
engineers  who  are  pressed  for  time. 

In  recent  years  expanded  metal  reinforcing  has 
been  somewhat  restricted  in  use  in  Canada  owing  to 
the  fact  that  it  had  to  be  imported.  The  long  haul 
plus  the  duty  and  the  delays  that  are  almost  inevitable 
in  receipt  of  imported  goods  shipped  by  freight,  has 
caused  other  types  of  reinforcing  to  be  used  in  many 
instances  when  an  expanded  metal  reinforcing  was 
the  logical  material  to  use. 

\s  regards  the  manifold  uses  for  which  "Steel- 
crete" is  most  suitable  it  is  scarcely  necessary  to  par- 
ticularize at  any  great  length.  Hut  in  view  of  the 
tremendous  road-building  programmes  now  in  con- 
templation throughout  Canada,  "Steelcrete"  seems 
destined   to  a   very   extensive  employment. 


first  on  "Traffic"  and  tin  second  on  "How  to  Interest 
the  Employee  in  Safety."  Four  papers  will  be  given 
on  Thursday,  the  2Xth,  these  papers  being  "Work- 
men's Compensation,"  "Falls  and  bailing  Objects," 
"Safeguarding  Machinery"  and    School  Safety." 


Two-day  Safety  Convention 

The  second  annual  "Safety**  convention  will  be 
held  at  the  King  Edward  Hotel.  Toronto,  on  April 
2/  and  28,  following  the  second  annual  meeting  of  the 
Ontario  Safety  League.    Six  papers  on  various  phases 

of  accident  prevention  have  been  arranged  for  and 
should  create  a  lively  discussion.  Following  the  busi- 
ness meetings  in  the  morning,  two  papers  will  be  pre- 
sented on  the  afternoon  of  Wednesday,  the  27th— the 


Canadian   Mead-Morrison  Co.  Supply  Coal 

Loading  Equipment 

The  Canadian  Mead-Morrison  Company,  Limited, 
VVelland,  Ont.,  has  closed  a  contract  with  the  Imperial 
Oil  Limited  for  the  installation  at  their  Sarnie  refin- 
ery of  two  Mead-Morrison  steam  operated  coal  un- 
loading towers  and  a  Mead-.Xb  urison  cable  railway 
system  to  operate  on  an  elevated  trestle.  The  coal 
will  be  discharged  from  steamships  at  the  rate  of 
400  tons  per  hour  and  will  be  loaded  into  storage 
pockets.  The  mechanical  equipment  for  this  install- 
ation will  all  be  built  at  the  Canadian  Mead-Morrison 
Company's  shops  at  Wetland.  In  addition  to  furnish- 
ing the  equipment  the  company  are  acting  a-  engin- 
eers and  are  designing  the  steel  structure-  including 
the   towers,   trestle,  bridges  and   storage   pockets. 


Changes  in  the  Personnel  of  the  Nova  Scotia 
Highways  Board 

Several  changes  in  the  personnel  of  the  Nova  Scotia 
Highways  Board  have  taken  place  recently.  The  resigna- 
tions of  Col.  Thomas  Cantley  and  Messrs.  Percy  Black.  Wal- 
ter Crowe  and  James  K.  Kellehar  were  accepted  by  the 
government  and  the  following  new  appointments  made: 
Messrs.  W.  A.  Henry  and  Reginald  McCnllongh.  who,  with 
the  chairman,  Mr.  A.  S.  McMillan,  will  carry  on  the  adminis- 
tration of  the  board. 


Mr.  A.  C.  McGregor,   Manager,  Canadian 
Pipe  Co.,  Suddenly  Passes  Away 

In  the  recent  sudden  deatli  of  Mr.  A  C.  McGregor,  man- 
ager of  the  Canadian  Pipe  Co.,  Ltd..  Vancouver  has  lost  a 
successful  business  man  of  high  standing  in  the  community, 
and  the  company,  of  which  lie  was  the  active  head  for  some 
twelve  years,  has  nut  with  a  blow  that  will  he  felt  fur  many 
a  day.  The  sudden  and  unexpected  event  occurred  in  Ottawa 
on  March  18th,  and  the  news  came  as  a  great  shock  to  Mr 
McGregor's  family  and  business  associates,  for  he  had  gone 
east  less  than  two  weeks  before)  and  at  that  time  was  appar- 
ently in  good  health.  His  death  occurred  in  his  room  in 
the  hotel  at  which  he  was  staying  in  the  capitol.  and  the 
body  was  sent  hack  to  Vancouver  for  interment,  after  the 
coroner  had  decided  death  was  from  natural  causes.  The 
funeral  took  place  on  ( iood  Friday.  March  25.  at  the  First 
Baptist  Church,  of  which  Mr.  McGregor  wa>  a  member  and 
active  official.     A  very  huge  gathering  of  friends*  tilled  the 

church  and   followed  the  Cortege  to  1  >cean   View   ,-emetery. 

The   late    Mr.  r    was   born    in    Ontario    ">4   years 

ago,  and  came  to  British  Columbia  many  ytar<  ago.  For 
practically  fifteen  years  he  had  been  a  resident  of  Vancouver. 
He  leaves  his  widow  and   two  daughter- 

In  the  many  year-  since  Mr.  McGregor  entered  the  busi- 
ness of  manufacturing  wood  Stare  pipe,  he  has  had  dealings 
with  large  corporation-,  cities  and  municipalities  in  all  parts 
of  Canada,  and  in  the  course  of  his  experience  made  a  verv 
wide  circle  of  acquaintances  among  the  municipal,  contract- 
ing and  engineering  public,  all  of  whom  mark  his  pa- 
with   deep    regret 
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Mainly  Constructional 

E»»t  and  West  — From  Coast  to  Coast 


A  by-law  was  recently  passed  by  the  city  council  at 
Sarnia,  Ont.,  authorizing  the  expenditure  of  $130,000  on  the 
erection  of  a  new   Collegiate   Institute. 

The  provincial  government  of  British  Columbia  recently 
voted  the  sum  of  $237,000  for  the  construction  of  an  addition 
to  the  Mental  Hospital  at  Essondale,  B.C. 

The  school  by-law  authorizing  the  Winnipeg  school  board 
to  raise  $2,000,000  for  a  two-year  building  programme  was 
carried  recently,  1,630  votes  being  cast  for  the  measure  and 
335  against  it. 

The  first  sod  on  the  site  of  the  proposed  $200,000  Ma- 
sonic Temple  at  Windsor,  Ont.,  was  turned  recently  by  Mr. 
lames  Radcliffe,  the  oldest  Mason  in  Essex  County.  It  is 
estimated  the  new  building  will  be  completed  in  about  a 
year's   time. 

The  employers'  offer  of  $0.50  a  day  has  been  accepted  by 
the  carpenters  at  Vancouver,  but  considerable  dissatisfaction 
was  expressed  by  members  of  the  local  union  at  the  cut  below 
last  year's  rate.  Carpenters  in  this  district  received  $7.25 
a  day  last  season. 

It  lias  been  announced  that  the  half-million  dollar  Bur- 
goyne  viaduct,  at  the  western  entrance  to  the  city  of  St.  Cath- 
arines. Ont.,  will  be  officially  opened  some  time  in  July  next. 
The  Governor-General,  it  is  understood,  has  been  invited  to 
officiate  at  the  opening. 

Fire  losses  in  Canada  during  the  past  month  of  March  to- 
talled $2,112,200,  bringing  the  total  for  the  first  three  months 
of  the  year  to  $7,085,600,  as  compared  with  $6,326,625  for  the 
corresponding  period  last  year.  Eleven  deaths  are  reported 
during  last  month  due   to  fire. 

A  large  number  of  applications  are  already  in  from  con- 
tractors, building  supply  dealers,  etc.,  for  space  at  the  Build- 
ers' Show  which  is  to  take  place  at  Windsor,  Ont.,  next 
month.  Mr.  R.  M.  Jaffray,  of  Windsor,  is  managing  the 
show,  which  will  be  held  in  the  Armouries. 

Mr.  John  T.  Vick,  business  agent  of  the  Bricklayers'  and 
Stonemasons'  Union,  at  Toronto,  recently  said,  at  a  meeting 
of  the  Union:  "We  have  more  men  at  work  this  April  than 
during  the  same  m,onth  for  n;any  years.  Reports  show  that 
the  building  trades  industry  is  rapidly  returning  to  normal." 
A  delegation,  representing  the  International  Association 
of  Granite  Workers,  waited  on  Hon.  Hugh  Guthrie,  Minister 
of  Militia  and  Defence,  at  Ottawa  recently,  requesting  that 
the  eight  monuments  to  be  erected  in  France  and  Belgium  to 
the  memory  of  Canadian  soldiers,  be  constructed  of. Canadian 
stone  and  Canadian  labor  be  used  for  the  work. 

The  city  of  Fredericton,  N.B.,  has  decided  to  try  out  the 
housing  scheme  again  this  year.  At  a  recent  meeting  of  the 
city  council,  certain  members  were  directed  to  appoint  a 
housing  commission  to  look  after  this  year's  programme  and 
application  is  being  made  to  the  provincial  government  for 
a  sufficiently  large  sum  to  meet  the  present  need  for  houses. 

The  Good  Roads  Committee  of  the  Renfrew,  Ont., 
County  Council  has  reduced  the  wages  to  be  paid  'on  county 
highways  by  10  cents  an  hour  for  men  and  teams.  The  town 
council  refused  to  set  a  scale  for  civic  laborers,  but  left  the 
matter  with  Engineer  Stewart,  who  will  be  governed  by  the 
market  price  of  labor.  Bona  fide  ratepayers  and  married  men 
are  to  be  given  the  preference  in  civic  employment. 

The  Morin  Block.  Mountain  Hill,  Quebec  City,  was  de- 
stroyed   by    fire    recently,    the    financial    loss    in    huilding    and 


contents  amounting  to  about  $100,000.    The  lire  originated  in 

the  drug  store  on  the  ground  Hoor  and  quickly  spread  to 
the  offices  above.  Among  those  occupying  offices  in  the 
building  were  J.  A.  L.  Doyon,  land  surveyor;  General  En- 
gineering Works  and  Gastonguay,  Gastonguay  &  Giroux, 
land  surveyors. 

A  bill  was  introduced  to  the  Ontario  Legislature  re- 
cently by  Mr.  H.  P.  Hill,  of  West  Ottawa,  to  establish  legis- 
lation protecting  the  architectural  profession.  The  bill  pro- 
vides for  the  establishment  of  a  board  composed  of  five  archi- 
tects, appointed  for  five-year  terms,  one  retiring  each  year, 
this  board  to  have  power  to  pass  on  or  reject  applications  to 
practise  the  profession.  All  practising  architects  would 
secure  registration  by  payment  of  the  necessary  fee. 

The  campaign  recently  inaugurated  by  the  Toronto 
Skating  Club,  Toronto,  to  obtain  the  sum  of  $100,000  for  the 
erection  of  an  artificial  ice  rink,  has  been  already  over-sub- 
scribed. The  architects  are  now  at  work  on  the  plans,  and 
it  is  expected  that  the  building  will  be  ready  for  use  on  the 
first  of  November,  next.  The  plans  provide  for  a  skating 
surface  of  160  l>>  65  feet  and  the  club  will  have  the  finest 
facilities  on   the  continent   for  figure  skating. 

Personal 

Mr.  John  Lucas  has  been  appointed  Street  Commissioner 
at   St.   Mary's,   Ont.,   for  the  year. 

Mr.  K.  J.  Durley,  secretary  of  the  Canadian  Engineering 
Standards  Association,  is  visiting  England  on  business  con- 
cerning the  association. 

Mr.  W.  L.  Jepson,  of  Niagara  Falls,  Ont.,  was  recently 
appointed  city  engineer  of  that  city,  at  a  special  meeting  of 
the  city  council.  Mr.  Jepson  will  commence  his  duties  im- 
mediately. Mr.  D.  H.  Fleming,  who  was  mentioned  for  the 
position,  decided  to   remain  in   Owen   Sound. 

Gunni  Jeppesen,  formerly  chief  engineer  of  the  Strauss 
Bascule  Bridge  Company,  has  joined  the  Chicago  Bascule 
Bridge  Company  as  associate  engineer.  Mr.  Jeppesen,  who 
is  a  graduate  of  the  State  Polytechnical  Institute  at  Copen- 
hagen, Denmark,  was  connected  with  the  Strauss  Company 
for  twelve  years,  from  its  inception  until  1917,  and  since  then 
has  been  engaged  in  industrial  plant  work  as  structural  engi- 
neer of  the  Leonard  Engineering  Company. 

Dr.  H.  ().  McDiarmid,  of  Brandon,  Man.,  was  elected  a 
director  of  the  Sunshine  High-way  Association,  at  the  annual 
meeting  of  this  association  held  recently  in  Aberdeen,  South 
Dakota.  This  association  was  formed  for  the  promotion  of 
the  construction  and  improvement  of  a  highway,  known  as 
"Sunshine  Highway."  through  the  states  of  North  and  South 
Dakota.  Iowa,  and  a  certain  part  of  Canada,  adjoining  this 
district.  The  members  are  planning  an  auto  trip  over  the 
highway  this  summer.  The  highway  extends  from  Sioux  City, 
Iowa,  to  Brandon,  Man. 


Obituary 

Mr.  James  H.  Elmsley,  contractor,  of  Belleville,  Ont., 
died  recently  in  that  city.  Deceased  was  born  in  England  but 
had  resided  in  Canada  for  many  years. 

Mr.  W.  J.  Woodland,  quarry  contractor,  was  killed  re- 
cently by  a  dynamite  explosion  at  a  quarry  near  Cardinal. 
Ont.  Mr.  Woodland  was  engaged  in  setting  off  four  blasts, 
the  first  of  which,  for  some  unaccountable  reason,  did  not 
explode  until   Mr.  Woodland  approached  to  investigate. 


Incorporations 

Roofing  Homes  Co.,  Ltd.,  with  head  office  at  Toronto, 
capital  $40,000,  to  deal  in  roofing  materials  and  carry  on  a 
roofing   contractor's    business. 
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Labor's  Persistency  in  Demanding  Higher  Wages 
Will  Close  Down  Work 


Till'",  action  taken  by  some  builders'  exchanges 
ami  contractors'  associations  in  revising  the 
schedule  of  wages  to  be  paid  this  season  has 
naturally  been  resented  by  the  trade  unions 
affected.  Wages  have  hern  gradual!)  raised  right 
along  the  line,  contributing  in  a  very  appreciable  way 
to  the  higher  cost  of  bu:lding  which,  Mr.  Thomas 
Adams  notwithstanding;  lias  resulted  in  would-be  in- 
vestors declining  to  build  to  meet  the  requirements  of 

In  utsiiiL;-  in  particular. 

The  unions,  speaking  as  the  organizations  of  the 
men.  declare  that  there  is  no  justification  for  this 
lower  schedule,  that  the  price  of  commodities  has  not 
come  down  to  such  a  revel  that  the  men  can  live  even 
in  moderate  comfort  on  a  lesser  wage  than  prevailed 


last  year.  The  argument  that  building  is  at  best  a 
seasonal  occupation  is  also  put  forward,  it  being  con- 
tended that  comparatively  high  [trices  are  needed  in 
order  to  counterbalance  lime  lost  due  to  climatic  con- 
ditions. 

The  fact  is,  the  men  are  not  inclined  to  meet  the 
changing  conditions,  and  some  are  even  claiming 
higher  pay.  Manufacturers  in  nearly  every  line  are 
working  on  a  narrow  profit,  and  in  some  instance-, 
are  carrying  on  at  a  loss,  due  to  conditions  over  which 
they  have  no  control.  Contractors  are  alive  to  the 
fact  that  the  public  can  only  be  induced  to  build  on  a 
basis  of  lower  cost,  and  this  involves  a  smaller  profit 
to  the  contractor  and  a  reduction  in  wages  paid  to 
the  men.  combined  with  more  efficiency  on  the  part 
of  the  latter.  Each  has  to  hear  a  portion  of  the 
smaller  returns.  Many  constructional  materials  are 
cheaper,  but  as  labor  is  by  far  the  most  important 
item  in  building,  it  follows  that  the  greatest  saving 
will  be  in  cheaper  labor.  N'ot withstanding  the  oppo- 
sition of  the  unions,  wages  are  lower  this  season,  and 
there  are  reports  that  the  men  are  also  giving  better 
service.  There  is  a  very  urgent  demand  for  tens  of 
thousands  of  houses,  but  they  will  not  be  built  if  the 
men  are  able  to  enforce  the  standard  of  wages  paid 
during  the  war.  This  enforcement  spells  non-em- 
ployment for  the  men  and  the  locking  up  of  the  capital 
of  contractors. 

The  futility  of  the  policy  of  very  high  wages  i> 
illustrated  by  the  possible  closing  of  the  shipyard  of 
Canadian  Vickers,  Ltd..  Montreal.  Owing  to  the 
demands  of  the  men  the  company  has  been  unable  to 
obtain  further  orders,  and  the  directors  announce  that 
unless  a  more  reasonable  attitude  is  shown,  the  yard 
will  be  closed  for  twelve  months,  involving  the  dis- 
missal of  thousands  of  men. 


Important  Questions  to  Come  Up  at  Industrial 
Conference 


Till'.  Association  of  Canadian  Building  and  Con- 
struction Industries  have  sent  out  the  following 
interesting  service  letter  to  their  members: — 
We  have  received  from  the  Fidelity  and 
Deposit  Company,  Baltimore,  Md..  a  chart  showing 
the  result  of  a  questionnaire  sent  by  them  to  more 
than  one  thousand  cities  and  towns  in  all  parts  of  the 
United  States.  Some  M>  industrial,  financial,  agricul- 
tural, and  general  questions  were  asked  and  the  replies 
have  been  tabulated  under  nine  geographical  division-. 
This  survey  shew-  certain  conditions  of  special  inter- 
est to  us: — 

Cost  of  Living:  In  all  nine  divisions  the  cost  of 
living  is  said  to  have  appreciably  diminished  since  last 
September. 

Wage  Reduction:    Eight  divisions  reported  wage 

reduction  in  the  building  trades. 

Production:  All  of  the  nine  divisions  reported  that 
the  productivity  of  labor  per  man  has  increased  since 
last  September.  I.a-t  fall,  almost  without  exception, 
the  various  sections  reported  that  labor  was  not  in- 
creasing its  output. 

Building  Operations:  Except  in  New  England  and 
the  Rocky  Mountain  States,  building  operations  are 
increasing,  but  nowhere  sufficient  to  meet  the  demand. 

Xeed  of  Building  Construction:  Every  division 
voices  its  need  for  low  priced  dwellings;  four  for 
higher   grade   dwelHng9   and    apartments;   one   in   the 


106 


THE    CONTRACT    RECORD 


April 


1921 


east  for  warehouses  and  factories  and  one  in  the  ex- 
treme west  for  office  buildings  and  stores. 

Building  Costs:  In  answer  to  the  question  "Is  sen- 
timent favorable  to  proceed  with  building  operations 
at  present  cost?"  all  answered  "No." 

Housing:  The  housing  shortage  leads  as  the  most 
important  local  question  in  the  hundreds  of  communi- 
ties covered  in  the  survey. 

The  service  letter  of  the  A.C.B.C.I.  states  that  these 
and  similar  questions  as  affecting  Canada  will  be  con- 
sidered at  the  Joint  Industrial  Conference  on  May 
3rd,  and  members  of  the  A. C. B.C.I,  are  asked  to  indi- 
cate present  conditions  in  their  respective  localities, 
indicating  same  under  above  headings. 

Fire  Waste  Complicates  Housing  Problem 

THE  high  cost  of  building  material,  the  rapidly 
increasing  population,  and  the  enormous  annual 
destruction  of  dwelling  houses,  in  which  there 
were    5,644    tires    last    year    in    Ontario,    have 
combined  to  make  the  housing  problem  one  of  most 
serious  and  acute  proportions. 

Ontario  is  noted  for  its  extravagance  through  un- 
necessary fire  waste,  which  is  nothing  short  of  an 
economic  crime,  caused  chiefly  through  our  careless 
habits  and  indifference. 

Statistics  show  that  64  per  cent.,  or  practically  two 
out  of  every  three  fires  which  occur,  are  in  our  homes; 
eighty  per  cent,  of  which  are  preventable. 

The  Ontario  Fire  Prevention  League,  in  affiliation 
with  the  Fire  .Marshal's  Department,  has  inaugurated 
a  province-wide  publicity  campaign  for  the  purpose  of 
conserving  our  homes  as  well  as  our  lives  from  des- 
truction by  lire.      The  boys  and  girls  of  the  .province 


will  be  called  upon  to  assist  in  this  most  desirable  and 
patriotic  movement.  Through  the  principals  and 
teachers  of  our  schools,  the  League  will  distribute1 
250.000  copies  of  a  "Home  Inspection  Blank"  so  that 
the  pupils  with  the  help  of  their  parents,  may  answer 
the  questions.  The  primary  object  is  to  clean  up 
attics,  cellars,  back  yards  and  remove  hazardous  con- 
ditions, the  underlying  thought  being  to  prevent  fires 
by  removing  the  cause  and  thus  save  our  homes. 


"  Municipal   and    Real    Estate     Finance    in 
Canada  " 

THE  pamphlet  entitled  "Municipal  and  Real 
Estate  Finance  in  Canada"  ju^t  issued  by  the 
Commission  of  Conservation  touches  upon 
some  of  Canada's  most  difficult  financial  prob- 
lems. It  is  a  clear  and  convincing  statement  by  Mr. 
Thomas  Adams.  Town  Planning  Adviser  to  .the  Com- 
mission, regarding  housing  land  speculation  and  high 
taxation,  resulting  from  municipal  waste  and  mi>- 
management. 

\o  national  problem  in  Canada  is  of  greater  im- 
portance than  that  which  has  to  do  with  the  conser- 
vation of  human  and  financial  resources  in  our  cities 
and  towns.  This  publication  emphasizes  the  fact  that 
until,  we  employ  saner  methods  in  developing  our 
community  life  any  efforts  being  made  to  conserve 
our  natural  resources  must  be  nullified  as  a  result  of 
the  careless  way  in  which  the  wealth  derived  from 
these  .resources  is  dissipated  by'bad  forms  of  land 
development. 

This  pamphlet  may  be  obtained  free  on  application 
to  the  Commission  of  Conservation.  Ottawa. 


A  Proper  Understanding  With 
Labor  Will  Spur  Up  Building 


AT  the  annual  meeting  of  the  Toronto  branch 
of  the  Canadian  Manufacturers'  Association 
last  week,  Mr.  S.  R.  1 'arsons,  ex-president, 
declared  that  if  only  a  proper  understanding 
with  labor  could  be  arrived  at,  there  is  no  reason  why 
the  building  trade,  with  all  its  allied  branches,  should 
not  shortly  be  in  operation  again.  Every  person  he  re- 
called, recognizes  the  need  for  houses,  while  he  stated 
that  there  are  banks  and  other  corporations  just  wait- 
ing to  spend  their  money  on  new  buildings.  But  the 
difficulty  is  that  there  is  such  an  uncertainty  in  the 
ranks  of  labor  with  regard  to  the  wage  situation  that 
all  the  builders  are  holding  back  until  conditions  be- 
come more  settled.  So,  as  Mr.  1'arsons  looked  at  it, 
if  the  manufacturers  could  hold  a  round-table  con- 
ference with  labor  and  get  some  definite  understand- 
ing as  to  wage  costs,  for  one  year  at  least,  building 
could  then  boom  ahead  with  great  rapidity,  many 
avenues  of  work  would  be  opened  up,  and  general 
conditions  would  be  greatly  improved.  The  builders, 
he  declared,  have  the  money  waiting  to  be  invested, 
and  the  whole  question  of  unemployment  could  be 
solved  if  labor  would  only  do  its  part  in  settling 
matters. 

Mr.  T.  A.  Ilollinrake,  president    of    the    Toronto 


branch  of  the  C.  M.  A.,  followed  up  the  same  line  of 
thought  by  pointing  out  that  labor  must  really  waken 
up  to  the  situation  and  appreciate  that  it  is  to  a  cer- 
tain extent  responsible  for  the  unemployment.  What 
is  wanted,  in  his  viewpoint,  is  greater  efficiency. 

Efficiency  Too  Low 

As  an  illustration.  Mr.  Ilollinrake  pointed  out  that 
twenty  years  ago  it  cost  $5.25  to  lay  l.'SOO  bricks, 
counting  the  wages  of  the  bricklayer  and  his  helper; 
but  now  it  costs  $40.80  to  lay  the  same  number  of 
bricks,  owing  to  increased  wages  and  lowered  effici- 
ency. As  a  result  of  that  condition,  there  are  idle  or 
half-operating  plants,  and  the  workers  who  might  be 
working  are  on  the  lists  of  the  unemployed.  He  hoped 
that  matters  would  adjust  themselves  shortly,  but  at 
the  same  time  he  wanted  labor  to  realize  that  it  has 
much  to  do  in  the  way  of  helping  in  the  readjustment. 

It  was  Mr.  Parson's  further  contention  that,  so  far 
as  labor  is  concerned,  capital  stands  for  nothing  less 
than  a  liberal,  honest  and  humane  treatment  of  its  em- 
ployees, and  he  found  the  relationship  between  labor 
and  capital  one  of  the  most  pressing  questions  of  the 
day.     In  the  past,  he  recalled,  the  C.  M.   A.  has  done 

(Continued  on   page  421) 
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Border  Housing  Company  Constructs  a  Hundred  Attractive  Industrial 

Homes  at  Walkerville,  Ont.— Contractor's  Methods  Ensure 

Completion  of  Job  in  150  Working  Days 


DURING  the  spring  and  summer  of  1920  the 
large  industrial  plants  situated  in  and  adjac- 
ent to  Walkerville,  Ontario,  experienced  con- 
siderable difficulty  in  retaining  the  married 
men  in  their  employ  on  account  of  the  acute  shortage 
in  the  Border  Cities,  of  suitable  houses1  to  rent,  or 
even  to  buy,  on  terms  within  the  reach  of  the  aver- 
age mechanic's  means.  To  overcome  this  undesirable 
state  of  affairs,  which  materially  affected  the  efficiency 
(if  their  production,  and  in  order  to  place  within  the 
reach  of  their  employees  an  opportunity  to  secure  de- 
sirable homes  which  could  be  purchased  by  payment 
of  a  small  amount  down,  with  fixed  monthly  payments 
afterwards,  which  monthly  payments  would  be  less 
than  the  current  rents  charged,  the  principal  indus- 
tries of  Walkerville  formed  the  Border  Housing  Com- 
pany with  the  following  personnel:  President,  B. 
W.  Vallet,  Dominion  Forge  &  Stamping  Co.,  Walker- 
ville ;  vice-president,  W.  L.  McGregor,  Ideal  Fence 
&  Spring  Co.,  Windsor;  treasurer,  C.  D.  Donavan, 
Canadian  Products,  Walkerville;  secretary,  F.  M. 
Sclanders,  Commissioner,  Chamber  of  Commerce, 
Windsor;  directors:  W.  R.  Campbell,  secy.  Ford 
Motor  Co.,  Ford;  M.  G.  Campbell,  Kelsey  Wheel  Co., 
Windsor;  II.  J.  Stoops,  Motor  Products  Corp.,  Walk- 
erville; E.  G.  Henderson,  Canadian  Salt  Co.,  Windsor; 
G.  M.  McGregor,  Ford  Motor  Co.,  Ford;  H.  H. 
Walker,  Hiram  Walker  &  Son,  Walkerville;  Pearson 
Wells,    Dominion    Forge   &    Stamp   Co.,   Walkerville ; 


H..E.  Blood,  Canadian  Products  Ltd.,  Walkerville;  C. 
T.  Miller,  Canadian  Bridge  Co.,  Walkerville. 

This  company  undertook  the  erection  of  one  hund- 
red houses  in  the  town  of  Walkerville  and  operating 
through  the  Walkerville  Housing  Commission,  under 
the  Housing  Act  of  1920  secured  the  maximum  am- 
ount of  money  allowable  under  the  act,  furnishing 
the  balance  of  the  money  required  themselves. 
Standardization  Without  Monotony 

It  was  the  desire  of  the  company,  for  the  sake  of 
economy,  to  standardize  the  houses  as  far  as  practic- 
able and  still  if  possible  do  away  with  the  monoton- 
ous and  undesirable  appearance  of  group  construc- 
tion so  common  to  projects  of  this  kind  where  the 
same  architectural  features  of  exterior  construction 
are  used  throughout.  To  effect  this  purpose  the  com- 
pany secured  the  services  of  Mr.  II.  Bryan  Gilbert. 
M.O.A-A.,  as  architect.  Mr.  Gilbert  has  made  a  study 
of  housing  schemes,  having  been  in  the  past  employed 
by  the  Canadian  Steel  Corporation  to  develop  their 
townsite  at  Ojibway,  Ont.,  and  by  the  General  Motor 
Corporation,  Detroit,  Michigan,  who  have  recently 
completed  the  erection  of  many  hundreds  of  homes  in 
various  parts  of  the  United  States  for  employees  of  its 
subsidiary  companies. 

The  plans  finally  decided  upon  called  for  a  storey 
and  a  half  house  23  ft.  6  in.  by  30  ft.  9  in.  with  full  base- 
ment and  mass  concrete  foundation  walls  to  ground 
elevation,    integrally    waterproofed.     From    grade    to 
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Eight   of   the   ten   different   styles   of 


les   in    the   development   of   the    Border  Housing  Co.   at  Walkerville.   Ont       Monotony  of 
cessfully    eliminated    without    sacrificing    economical    standardization 
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first  floor  and  in  some  instances  to  first  floor  windows 
the  exterior  walls  are  either  of  brick  or  hollow  con- 
crete blocks,  four  different  finishes  to  the  concrete 
blocks  being-  used,  viz.,  rock  faced  cement,  smooth 
cement,  rock  faced  granite  and  smooth  faced  granite. 
The  foundations  in  all  cases  have  a  watertable  course 
at  grade.  From  foundation  to  roof-plates,  all  walls 
are  of  solid  construction,  either  brick  or  stucco  on 
hollow  terra  cotta  tile.  The  gables,  where  these  oc- 
cur, are  studded,  sheeted  with  one  inch  matched  lum- 
ber, lathed  and  stuccoed  in  all  cases.  All  roofs,  ex- 
cepting dormer  roofs,  are  shingled  with  B.C.  cedar 
shingles,  14  lb.  asbestos  paper  being  used  under  the 
shingles.  The  dormers  are  covered  with  three-ply 
prepared  roofing. 

The  interiors  are  as  shown  by  the  plan,  the  same 
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The   floor  plan   of   the   Border    Housing   Co's.   houses  at   Walkerville.    Ont. 

layout  being  common  to  the  one  hundred  houses, 
which  are  plastered  throughout  and  finished  in  clear 
B.C.  fir.  Ten  different  color  schemes  were  used  for 
interior  painting  and  staining.  Single  pine  floors  were 
used  for  the  ground  floor  and  a  rough  floor  only  in 
the  attic.  The  stair  shown  on  the  plan  leads  to  an 
unfinished  attic  which  has  two  and  in  some  cases  three 
windows.  It  is  the  intention  of  the  company  to  let 
the  purchaser  convert  the  attic  into  one  or  two  rooms 
if  he  so  desires. 

Ten  Different  Types 

Ten  different  types  of  exterior  elevations  were  used 
(ten  of  each  type)  and  to  further  do  away  with  too 
much  uniformity  even  in  each  type  seven  different 
kinds  of  face  brick  were  used,  four  different  kinds  of 
stucco,  and  fifteen  different  color  schemes  for  exterior 
woodwork.  By  using  different  face  brick,  stucco,  and 
color  schemes  and  varying  the  appearance  of  the  foun- 
dations as  before  mentioned,  the  ten  houses  in  each 
type  were  each  subjected  to  a  different  architectural 
treatment  and  helped  to  impart  to  each  house  a  cert- 
ain individuality  not  possible,  without  making  the 
COSt  prohibitive,  if  any  other  method  had  been  used. 

Tenders  were  called  for  in  the  summer  of  1920 
and   the   contract   for  the   whole   on.-   hundred  houses 


awarded  on   August  20th  to  Jno.   E,    Russell,  T.   11. 

Xavin  and  C.  J.  Townsend.  operating  under  the  firm 
name  of  the  Russell-Navin  Construction  Co.  and  now 
consolidated  into  the  Russell  Construction  Co.,  Har- 
bor Administration  Building,  Toronto.  The  con- 
tractors undertook  the  work  upon  the  basis  of  actual 
cost  plus  a  tixed  sum  for  commission  and  supplying 
plant.  The  contract  provided  for  a  penalty  to  be  col- 
lected by-  the  company  from  the  contractors  if  the  final 
net  cost,  according  to  plans  and  specifications  exceed- 
ed the  estimate  given  by  the  contractors,  and  for  a 
bonus  to  be  paid  by  the  company  to  the  contractors 
if  the  final  net  cost  was  less  than  the  estimate.  In 
spite  of  the  forty  per  cent,  increase  in  freight  rates, 
which  materially  increased  the  cost  of  material,  the 
work  was  completed  well  within  the  estimate. 

All  material  was  purchased  wholesale  from  the 
source  of  supply  and  all  labor  minimized  by  the  use  of 
machinery    wherever    possible.     A    small  electrically 

driven  saw  and  planing  mill  was  erected  by  the  con- 
tractors upon  the  property  and  equipped  with  three 
Elliott  universal  woodworkers,  band  saws,  planers, 
and  sander.  All  lumber  of  every  description  for  in- 
terior and  exterior  use  was  cut  to  size  and  prepared 
for  erection  at  the  mill  and  then  sent  to  the  different 
houses  ready  for  application,  very  little  of  anything 
but  nailing  being  done  in  the  field  by  the  carpent- 

One  House  Every  Twelve  Hours 

The  work  was  well  organized  and  the  whole  one 
hundred  houses  completed,  with  the  exception  of  a 
little  painting  and  grading  which  could  not  be  done  un- 
til the  frost  was  out  of  the  ground,  in  one  hundred 
and  fifty  winking  days  of  eight  hours  each,  or  at  the 
rate  of  one  house  every  twelve  working  hours.  .No 
overtime  whatever  was  put  in  by  the  field  mechanics 
and  very  little  by  the  millmen  and  unskilled  work- 
men. When  it  is  considered  that  the  work  was  car- 
ried on  throughout  the  winter  months  and 'practically 


A   few  of  the   houses   in   course   of   construction. 

all  the  material  used  had  to  be  imported  after  the 
contract  was  let.  caus.'ng  delay  in  some  cases,  the 
brick  coming  from  Chatham,  Toronto  and  Montreal, 
the  tile  from  Toronto  and  all  lumber,  lath,  shingle-, 
and  interior  finish  from  the  Pacific  Coast,  the  pro- 
gress made  was  highly  satisfactory. 

The   work    was   carried     out     under     the     personal 
supervision  of  the   following  gentlemen:     Mr.   T.    H. 


April    27,    1981 


THE    CONTRACT     RECORD 


409 


Navin,  assisted  by  Mr.  John  Muir  as  general  foreman 
of  construction,  for  the  contractors ;  Mr.  D.  J.  Camer- 
on as  manager  for  The  Border  Housing  Company ; 
Mr.  A.  Mapes,  building  inspector  of  the  town  of  Walk- 


erville,  for  the  Walkerville  Housing  Commission ; 
Mr.  J.  A.  Fletcher,  government  housing  inspector,  for 
the  Ontario  government;  and  Mr.  II.  Bryan  Gilbert, 
architect. 


Large  Industrial   Development 
at  Sherbrooke,  P.Q. 

Canadian  Connecticut  Cotton  Mills,  Ltd.,  Build  Mill,  630  ft.  by  139  ft., 
and  Carry  Out  a  Housing  Development  Comprising  100  Dwel- 
lings—Special Efforts  to  Get  Prompt  Material  Delivery 


WHAT  was  probably  one  of  the  largest  indus- 
trial developments  carried  out  during  1920 
was  that  of  the  new  plant  of  the  Canadian 
Connecticut  Cotton  Mills,  Ltd.,  at  Sher- 
brooke, Que.,  together  with  the  housing  scheme  un- 
dertaken by  the  Sherbrooke  Housing  Company,  in 
which  the  cotton  company  held  the  majority  of  stock. 
The  entire  buildings  and  equipment  involved  an  nut- 
lay  of  about  $4,500,000. 

Late  in  1°19  it  was  found  that  the  capacity  of  the 
original  mill  built  in  1913,  and  twice  extended,  was 
totally  inadequate  to  keep  pace  with  the  demand  for 
the  company's  product,  and  accordingly  plans  were 
prepared  for  the  construction  of  a  plant  which  would 
double  the  capacity  of  the  one  then  existing.  The 
contract  was  let  on  a  lump  sum  basis  about  the  end  of 
January,  1920,  and  work  commenced  about  the  middle 
of  February.  The  required  date  of  completion  was 
such  that  the  setting  out  of  a  time-progress  schedule 
for  the  job  was  a  matter  that  presented  considerable 
difficult}',  due  to  rapidly  rising  costs,  the  difficulty  of 
securing  from  supply  houses  definite  promises  of  de- 
liveries, the  increasingly  independent  attitude  of  labor, 
and  embargoes  on  cars  of  materials  from  the  United 
States. 

Efforts  to  Secure  Prompt  Material   Delivery 
Every    obstacle    that    might    stand    in    the    way    of 
prompt  delivery   of  materials   was   removed   as   far  as 
possible.       For    example,    the    structural    steel    beams 


which  were  specified  as  of  Bethlehem  section  were  in 
the  case  of  the  mill  changed  to  standard  sections  at  the 
contractors'  expense,  as  much  earlier  delivery  of  the 
latter  could  be  obtained ;  the  contract  for  the  cast  iron 
columns,  comprising  some  800  tons,  was  placed  in 
four  different  foundries  as  none  of  the  bidders  could 
guarantee  delivery  of  the  whole  amount  in  the  sched- 
uled time;  and  the  mill  flooring,  approximately  two 
million  feet  board  measure,  was  placed  with  four  dif- 
ferent mills  for  the  same  reason.  It  is  to  the  credit 
of  the  National  Brick  Co.  and  the  Canada  Cement  Co. 
that  in  spite  of  their  production  troubles,  not  a  day's 
dela)  was  occasioned  in  the  delivery  of  over  three 
million  brick  or  60,000  bags  of  cement. 

Details  of  Design 

Both  the  mill  and  storehouse  are  of  standard  type 
of  mill  construction.  The  main  mill  is  630'  2"  long 
by  138'  8"  in  width,  the  length  being  divided  into  57 
bays  of  11' JO"  each,  and  the  width  into  live  bays,  the 
three  centre  ones  being  26'  and  the  two  outside  ones 
being  30'  4"  each.  The  hollow  cast  iron  columns  are 
10"  in  diameter  in  the  sub-basement,  decreasing  1"  in 
diameter  for  each  floor  to  6"  in  diameter  on  the  third 
floor,  in  all  cases  having  a  1"  thickness  of  metal.  The 
brick  piers  are  2H"  in  width  throughout,  and  run  from 
a  depth  of  36"  in  the  sub-basement  to  one  of  20"  on 
the  third  floor.  All  floor  beams  are  IS"  5<>  lb.  - 
carried  on  the  cast  iron  column,  a  method  combining 


The   new   mill   of   the    Canadian    Connecticut    Cotton    Mills,    Ltd.   as   it   appeared   during   the   39th   week 
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A  view  of  the  housing  development  in  conjunction  with 

a  maximum  of  simplicity  and  strength  along  with  a 
minimum  of  cost  of  material  and  erection. 

The  floors,  with  the  exception  of  the  basement, 
are  of  2"x4"  spruce  laid  on  edge  on  the  4"x9"  fir  spiking 
strips,  which  are  fastened  to  the  beams  with  3y2" 
railroad  spikes.  The  2x4's  were  nailed  up  with  4J4" 
cut  nails.  This  was  overlaid  with  a  diagonal  flooring 
of  y%  spruce,  and  over  this  was  laid  two  thicknesses 
of  waterproof  sheeting,  finally  finished  with  a  top 
flooring  of  No.  1  birch. 

The  basement  floors  were  of  a  somewhat  unusual 
construction.  A  6"  concrete  slab  is  laid  on  the  grade, 
and  bedded  in  the  concrete  are  6"x8"  creosoted  and 
bevelled  screeds  on  5'  6"  centres  across  the  width  of 
the  building.  On  the  screeds  are  laid  2"  square-edged 
spruce  plank  dressed  to  even  thickness  and  creosoted, 
J4"  apart,  and  nailed  to  the  screeds  with  SV^'  cut 
nails.  A  spruce  diagonal  floor  is  laid  on  this  and  after 
the  two  thicknesses  of  paper  the  birch  is  laid  as  in  the 
other  floors. 

A  special  effort  was  made  in  designing  the  build- 
ing to  give  the  employees  as  much  light  as  possible 
while  at  work,  and  over  85,000  sq.  feet  of  glass  were 
used  on  the  job.  The  general  appearance  of  the 
building  is  greatly  enhanced  by  the  use  of  bull-nose 
brick  on  all  corners  of  piers,  jambs,  arches,  etc.,  both 
inside  and  outside  the  building.  v   . 

The  power  house,  for  heating  purposes,  is  80  ft. 
wide  by  84.6  ft.  long,  and  is  of  brick,  cement  and  steel 
construction.  Provision  is  made  for  six  batteries  of 
tubular  boilers,  of  which  two  are  installed.  The 
chimney  is  of  brick,  radial  construction,  150  ft.  high 
and  with  a  diameter  of  8  ft.  6  in.  at  the  top. 

It  is  estimated  that  when  operating  to  capacity 
there  will  be  1200  hands  employed  in  the  new  mill. 

To  provide  proper  living  accommodation  for  their 


the  plant  of  the  Canadian  Connecticut  Cotton  Mills,  Ltd. 

employees  in  an  already  overcrowded  community,  the 
Cotton  Mills  Co.  joined  forces  with  a  number  of  the 
citizens  in  the  city  of  Slierbrooke  and  organized  the 
Sherbrooke  Housing  Company  for  the  purpose  of  tak- 
ing advantage  of  a  part  of  the  Dominion  Government's 
$25,000,000  loan.  Construction  was  commenced  in 
May  and  carried  on  simultaneously  with  that  of  the 
mill 

The  location  of  the  development  is  in  many 
respects  an  exceedingly  good  one,  combining,  as  may 
be  noted  from  the  block  plan,  all  the  advantage 
living  in  the  city  with  most  of  those  of  a  rural  home. 
The  most  remote  house  is  not  over  500  yards  from  the 
mill;  the  street  railway  runs  to  the  edge  of  the  area; 
all  the  streets  running  through  the  area  are  sewered 
and  well  lighted,  and  lire  hydrants  are  at  frequent  in- 
tervals. There  are  Protestant  churches  and  a  school 
opposite  the  site.  On  the  other  hand,  less  than  half 
a  mile  away  is  the  Magog  River,  forming  an  artificial  ■ 
lake  about  live  miles  long  and  well  suited  for  boating 
and  bathing,  and  also  an  area  set  aside  for  park  pur- 
poses. 

There  were  constructed  in  all  56  houses  containing 
one  hundred  dwellings  as  follows:  16  fully  detached 
houses  of  two  different  types,  two  4-apartment  houses, 
five  2-apartment  houses  and  33  semi-detached  houses, 
being  in  all  eight  different  types.  By  a  proper  ar- 
rangement of  the  different  types  on  the  various  streets 
the  architects  were  enabled  to  produce  a  pleasing 
variation  in  appearance  and  to  attain  a  development 
of  some  size  without  resorting  to  the  easy  method  of 
duplication,  as  commonly  adopted  by  housing  com- 
panies, particularly  for  houses  built  for  speculative 
purposes. 

Four  of  the  eight  types  are  of  frame  and  brick 
veneer    construction    and    the    remaining    four    are    of 
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frame  and  brick  veneer  to  the  first  floor  and  frame 
and  stucco  from  first  floor  to  roof.  All  houses  are 
roofed  with  grey  "Asbestoslate."  The  interior  plan- 
ning was  done  largely  along  the  lines  suggested  by 
the  ('<>tt<m  Company,  who  have  had  considerable  ex- 
perience in  industrial  housing  and  who  have  developed 
a  plan  which  appears  to  be  a  popular  and  efficient 
type  for  the  workmen  for  whom  they  are  primarily 
designed.  The  "home  centre"  is  undoubtedly  the 
kitchen,  which  is  the  largest  room  in  the  house,  and 
from  which  every  other  room  on  the  ground  floor  can 
be  reached  directly  by  a  door,  there  being  no  hallway. 
The  bathroom  is  in.  all  cases  located  on  the  ground 
floor  and  provided  with  the  most  modern  and  sanitary 
fixtures,  The  plastering  throughout  has  the  "sand 
finish"  and  after  a  sizing  coat  is  given  two  coats  of 
Deccptint  of  selected  colors.  The  flooring  is  of  clear 
B.C,  fir,  and  trim  or  white  pine  painted  in  pearl  grey. 
All  houses  are  lighted  by  electricity  and  connected 
with  the  sewers  and  water  mains. 

Personnel 

'fhe  general   contractor   for   the  mills  and  housing 
development    was    !•"..    (i.    M.    Cape    and    Company     of 


Mfg.   Co.,   Sherbrooke;  painting,  G.    R.   Knight,   Mon- 
treal. 

Housing:     Millwork,    Brorrtpton    Lumber    &    M 
Co.     Ltd.,    Bromptonville ;    electric    wiring,    Wiggett 
Electric  Co.-,  Ltd.,  Sherbrooke;  plumbing.  \V.  G.  I 
Ltd.,  Montreal. 


New  System  of  Granting  Permits 
in  Montreal 

A   Montreal  report  states  that  a  radical  changi 

to  be  made  in  the  system  of  granting  building  permits 
at  the  city  hall  for  garages,  stables,  gasoline  Stations, 
sheds,  ice  houses  and  similar  buildings  which  might 
prove  an  annoyance  to  neighboring  property  owners. 
At  present  when  a -permit  is  applied  for  the  applicant 
has  to  insert  a  copy  of  the  advertisements  with  the 
application  to  the  Administrative  Commission.  If  no 
objection  is  entered  within  a  specified  time,  the  permit 
is  granted. 

In  theory  this  system  is  all  right,  but  in  practice 
it  has  been  found  that -frequently  advertisements  are- 
placed  in  papers  which  are  not  seen  by  the  majority 
of  people,  and  as  a  consequence  they  do  not  know  of 
the  application  until  the  permit  has  been  granted. 

The  Administrative  Commission  recently  had  an 
experience  of  this  in  regard  to  a  permit  for  a  gasoline 
station  at  the  back  of  the  new  maternity  hospital  to 
be  erected  on  Esplanade  avenue,  and  a  by-law  is  now- 
being  prepared  which  will  enable  the  city  to  insert  all 
such  advertisements  in  the  papers  selected  by  the 
Administrative  Commission  under  the  official  heading 
of  the  city  of  Montreal,  the  applicant  being  chai 
the  cost  of  such  advertisements. 

In  this  way  the  application  for  permits  will  always 
appear  in  one  place  in  the  paper,  with  the  official 
notice,  and  the  public  will  know  where  to  look  for 
them,  so  that  there  will  be  no  excuse  if  a  permit  is 
granted  by  opponents  of  such  on  the  ground  that  they 
had  not  seen  any  notice  of  the  application. 


<t 


Typical    floor    of    the    new    mill    of   the    Canadian    Connecticut    Cotton 
Mills,    Ltd. 

Montreal.  The  contractors'  organization  from  the 
commencement  and  throughout  construction  was 
directed  by  Air.  T.  A.  Somerville,  vice-president  of 
the  company,  Mr.  J.  li.  Stirling  being  the  company's 
representative  at  Sherbrooke.  The  architects  of  the 
mills  were  \Y.  E.  Tobey  and  Company  of  New  Bed- 
ford, Mass.,  and  of  the  housing  development,  were 
Messrs.   Ross  and  Macdonald,  Montreal. 

Among  the  more  important  sub-contracts  were:— 
Mills — Structural  steel,  Dominion  Bridge  Co.  Ltd., 
Montreal;  roofing,  lire  doors,  Douglas  Bros,  Co.  Ltd., 
Montreal ;  cast  iron  columns,  Canadian  Iron  Foundries 
Ltd.,  Montreal,  John  Watson  &  Son,  Ltd.,  Montreal, 
and  Dominion  Wheel  &  foundries.  Ltd.,  Toronto; 
steel  bridges.  MacKinnon  Steel  Co.,  Ltd.,  Sherbrooke; 
elevators.  Turnbull  Elevator  Mfg.  Co..  Ltd..  Toronto; 
heating,  M.  J.  Daly  &  Sons.  Waterburv.  Conn.;  elec- 
tric wiring.  Canadian  Comstock  Co..  Ltd.,  Montreal; 
sprinkler  system.  Globe  Automatic  Sprinkler  Co., 
Philadelphia  ;  radial  brick  chimney,  W.  Summerhays 
&  Sons,  Rochester.  X.Y.;  ornamental  iron.  John  Wat- 
son &  Son.  Ltd.,  Montreal;  millwork.  General  Lumber 


Fossil  Lumber" 


MR.  tvan  A.  Bayley,  of  Xorth  Sydney.  Nova 
Scotia,  states  that  he  has  been  successful  in 
making  what  he  terms  "fossil  lumber."  after 
a  long  series  of  experiments,  utilizing  as  raw 
material  the  substance  variously  known  as  infusorial 
earth,  tripolite.  fossil  meal,  etc..  together  with  a  small 
proportion  of  sawdust  to  lend  it  fibre.  This  infusorial 
earth  is  very  abundant  in  some  localities,  particularly 
in  Nova  Scotia.  New  Brunswick  and  Newfoundland, 
while  it  occurs  in  layers  several  feet  in  thickness  in 
the  beds  of  shallow  lakes  and  in  marshes  which  were 
once  old  lake  beds;  this  material,  which  is  practically 
silica,  consists  of  the  microscopic  skeletons  of  a 
species  of  fresh  water  sponge  which  accumulate,  in 
time  forming  these  extensive  deposits.  The  infusorial 
earth  has  very  remarkable  insulating  propertie*  and  is 
quite  infusable  and  the  "fossil  lumber"  which  Mr. 
Bayley  has  produced  is  therefore  fireproof  and  a  great 
insulator  and  it  is  likewise  waterproof. 

This  lumber  has  as  yet  only  been  made  in  an  ex- 
perimental way  and  none  of  it  has  heen  put  on  the 
market,  but  a  fossil  lumber  company  is  now  being 
formed  to  begin  manufacturing  this  product  on  an 
exlensn  e  scale. 
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Genuine    vs.    Imitation    Stone 

.     Certain  Deceptive  Practices  in  Building  Construction,  Especially  in 
Relation  to  Cut  Stone  Industry,  are  Deprecated— "Artificial 
Stone"  a  Misnomer  Calculated  Only  to  Deceive  Public 


By  G.  W.  RITCHIE 
Manager,  Ritchie  Cut  Stone  Co.,  Hamilton,  Ont. 


"The  violations  of  Truth,  which  dishonor  poetry 
and  painting,  are  for  the  most  part  confined  to  the 
treatment  of  their  subjects.  Hut  in  architecture  an- 
other and  a  less  subtle,  more  contemptible,  violation 
of  Truth  is  possible;  a  direct  falsity  of  assertion  re- 
specting the  nature  of  material.  And  this  is,  in  the 
full  sense  of  the  word,  wrong ;  it  is  as  truly  deserving 
of  reprobation  as  any  other  moral  delinquency  ;  it  is 
unworthy  alike  of  architects  and  nations;  and  it  has 
been  a  sign,  wherever  it  has  widely  and  with  toleration 
existed,  of  a  singular  debasement  of  the  art  .  .  .  To 
cover  brick  with  plaster,  and  this  plaster  with  fresco, 
is  therefore,  perfectly  legitimate,  but  to  cover  brick 
w'th  cement,  and  to  divide  this  cement  with  joints  that 
it  may  look  like  stone,  is  to  tell  a  falsehood,  and  is 
just  as  contemptible  a  procedure  as  the  other  is 
noble." 

This  quotation  from  Ruskin's  "Seven  Lamps  of 
Architecture"  is  taken  from  the  chapter  on  the  Lamp 
of  Truth.  The  object  of  this  article  is  to  endeavor  to 
apply  Ruskin's  standard  of  truth,  briefly  to  the  general 
practices  of  modern  building  construction,  and  more 
fully  in  relation  to  the  cut-stone  industry  as  carried 
on  today. 

In  concise  form,  Ruskin's  theory  is  that  to  con- 
struct a  building  in  such  a  way  that  the  gazing  public 
is  in  any  way  deceived  as  to  the  nature  of  the  ma- 
terials, or  the  extent  of  the  work,  is  wrong.  This  de- 
ception may  be  accomplished  in  three  ways : 

(1)  In  the  name  of  the  material  used.  To  call  a 
product,  manufactured  of  cement  and  sand,  by  the 
title  "Stone,"  no  matter  what  modifying  term  is  pre- 
fixed, such  as  Roman,  Art.  Hydro,  etc.,  is  either  an 
attempt  to  deceive  the  public,  or,  if  not  intended  to 
deceive,  certainly  will  deceive  many. 

(2)  In  the  appearance  of  the  material  used.  To 
varnish  and  paint  wood  in  such  a  manner  as  to  make 
it  look  like  polished  marble  and  to  place  it  in  bases  or 
wainscotting  where  the  public  exnects  to  see  genuine 
marble,  is  certainly  an  effort  to  tell  people  something 
which  is  not  true.  You  might  as  well  hang  a  sign  on 
it  "This  is  marble." 

(3)  In  the  extent  to  which  the  public  is  informed 
regarding  the  use  of  substitute  materials  for  genuine 
ones.  If  a  sincere  effort  is  made  to  enlighten  the 
public  as  to  the  truth  of  the  material  used,  the  prac- 
tice is  less  reprehensible. 

The  writer  feels  that  such  practices  have  become 
so  common  in  this  country  that  the  consciences  of 
many  builders  and  manufacturers  of  building-  materials 
have  become  dead, — or.  if  not  dead,  practicallv  dor- 
mant. The  format:on  of  Codes  of  Practice  and  Codes 
of  Ethics  among  architects  and  contractors  is  one  of 
the  finest  signs  of  the  times — a  sign  that  we  are  be- 
ginning to  th'nk  of  the  rights  of  others,  and  to  feel 
that  we  must  regulate  our  conduct  of  business  so  that 
no  man,  no  competitor,  may  accuse  us  of  unfair  or  un- 


ethical practices.  Surely,  then,  any  effort,  however 
humble,  which  may  help  to  raise  the  standards  of 
ethics  in  our  business  life,  should  be  appreciated.  If 
our  effort  in  this  brief  article  is  recognized  as  being 
along  such  lines  we  shall  have  accomplished  our  pur- 
pose. 

To  apply  Ruskin's  theory  of  Truth  to  all  lines  of 
building  industries  and  to  show  all  cases  where  Truth 
is  being  violated)  would  be  a  big  task  far  beyond  the 
knowledge  and  capacity  of  the  writer.  So  I  shall 
confine  the  particular  application  of  the  principle  to 
the  one  industry  which  I  have  such  an  intimate  ac- 
quaintance with  that  1  can  speak  with  authority.  1 
refer  to  the  cut-stone  business. 

The  quarrying  and  cutting  of  stone  into  shapes  for 
building  construction  and  ornamentation  was  an  in- 
dustry of  all  the  oldest  civilizations.  Ruins  are  extant 
on  all  continents  to  show  the  truth  of  this  statement. 
All  the  grand  buildings  of  the  ancient  Egyptians,  the 
Greeks,  the  Romans,  were  built  of  stone.  The  won- 
derful cathedrals  of  Europe,  which  Ruskin  knew  so 
well,  were  constructed  of  stone.  So  it  is  true  today 
that  the  greatest  monuments  of  architecture "  of 
America  are  either  built  with,  or  ornamented  with 
stone.  It  is  known  as  the  "Aristocrat  of  Building 
Materials."  Methods  of  quarrying  and  cutting  have 
changed  and  will  continue  to  change,  but  the  use  of 
stone  will  continue  in  all  the  great  buildings  erected. 

That  stone  has  always  had  imitations  and  substi- 
tutes is  undoubtedly  true — as  witness  Ruskin's  state- 
ment quoted  above.  P>ut  probably  never  were  there 
so  many  efforts  made  at  imitations  as  during  the  last 
twenty-five  years  in  the  United  States  and  in  Canada. 
The  discovery  and  increasing  use  of  Portland  cement 
gave  rise  to  many  efforts  to  produce  an  article  which 
would  take  the  place  of  stone.  We  have  all  heard 
rumors  about  an  "artificial  stone"  which  was  going  to 
put  the  use  of  genuine  stone  out  of  business  alto- 
gether. There  is  no  question  that  the  use  of  such 
names  as  "Art  Stone,"  "Roman  Stone,"  etc.,  and  the 
ingenious  efforts  made  to  imitate  the  texture  and 
finish  of  genuine  stone  succeeded  in  certain  localities 
for  some  time  in  making  inroads  into  the  cut-stone 
business.  Yet  it  is  a  curious  fact  that  these  imita- 
tions never  lasted  very  long — I  mean  the  business  en- 
terprises. Why  did  none  of  these  industries  prosper? 
Before  I  have  finished  I  believe  we  shall  have  dis- 
covered the  reason. 

Our  aim  in  the  balance  of  this  article  is  to  examine 
into  the  varied  methods  used  in  imitating  stone,  and 
to  apply  Ruskin's  theory — to  find  out  exactly  what  is 
"deserving  of  reprobation." 

Substitutes  for  stone  are  the  following: 

(1)  Galvanized  iron,  or  wood,  in  such  places  as 
cornices  and  copings. 

If  these  are  painted,  the  gloss  at  once  tells  the 
public  that  they  are  not  stone — especially  if  the  color 
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be  not  like  any  common  stone.  Such  is  an  honest, 
commendable  use  of  these  materials.  If  the  painting 
he  dull  and  an  effort  is  made  to  match  the  color  of 
the  stone  used  in  the  building,  we  still  can  have  no 
complaint  because  even  the  most  ignorant  casual  ob- 
server is  not  deceived  as  he  knows  there  must  be 
joints  between  the  pieces  of  stone.  I'.ut,  if  in  addition, 
the  painter  paints  on  the  iron  or  wood  false  joints 
which,  seen  from  the  ground,  will  deceive  the  public, 
then  the  practice  is  wrong  and  "deserving  of  reproba- 
tion." 

The  writer  wishes  to  take  this  opportunity  to  say 
that  he  believes  such  practices  are  very  uncommon  in 
(  anada  to-day. 

(2)  Terra  Cotta,  or  burnt  clay  products.  What  is 
now  commonly  known  as  Architectural  Terra  Cotta 
was  once  largely  made  in  such  a  finish  that  many 
people  were  deceived,  thinking  it  was  stone.  liut  the 
difficulty  with  terra  cotta,  as  an  imitation  of  stone, 
was  the  inability  to  cast  and  burn  it  in  large  pieces. 
Whether  the  makers  did  actually  try  to  imitate  stone 
the  writer  does  not  know.  If  so,  they  usually  failed 
because  the  public  knew,  on  account  of  the  small 
pieces  used,  that  it  was  not  stone.  At  any  rate,  manu- 
facturers of  terra  cotta  gradually  adopted  a*  policy 
which  was  much  wiser  and  certainly  lifted  the  terra 
cotta  business  to  a  higher  plane.  They  perfected  the 
use  of  the  glossy  finish  and  the  use  of  designs  of  varied 
color  schemes.  Such  a  product  is  no  imitation  of 
stone,  and  is  a  genuine  material,  and  when  terra  cotta 
is  so  designed  and  produced  is  never  objected  to  by 
the  cut-stone  industry.  Tt  is  then  a  substitute  for 
stone,  or  an  alternative.  There  is  a  place  for  it  in 
our  industrial  world,  as  long  as  it  tells  the  public 
exactly  what  it  is,  and  does  not  deceive  people  into 
thinking  it  something  else. 

Unfortunately  certain  manufacturers  still  continue 
the  practice  of  imitating  stone  and  granite,  and  in  one 
instance  the  writer  knows  of,  even  architects  have 
been  deceived,  so  very  clever  is  the  imitation  of  a  grey 
granite.  This  is  the  very  best  example  of  the  wrong 
use  of  terra  cotta,  the  use  which,  according  to  kuskin, 
is  "deserving  of  reprobation." 

(3)  So-called  "artificial  stone,"  or  manufactured 
products  of  sand  and  cement,  and  sometimes  other 
materials.  We  have  now  to  consider'  a  new  phase 
in  the  imitation  of  stone — not  only  an  imitation  in 
material,  but  an  imitation  in  name.  The  manufac- 
turers of  this  product  have  displayed  a  striking  fer- 
tilitv  in  the  inventing  of  imitation  names — such  as 
"Roman  Stone,"  •'Art' Stone."  "Hydro  Stone."  Their 
product  is  known  as  "artificial  stone."  T  wonder  if 
any  of  these  people  ever  considered  that  such  a  name 
as  "artificial  stone"  is  not  only  foolish,  but  absurd! 
1   will  endeavor  to  explain. 

There  are  many  definitions  of  "stone."  but  the 
common  and  geological  definition  is  "a  natural  deposit 
of  sand,  earth  or  clay."  Common  usage  of  the  name 
for  centuries  has  confirmed  the  definition.  There  may 
be  some  argument  as  to  the  materials  of  which  stone 
is  composed,  but  there  can  be  no  argument  about  the 
word  "natural."  If  the  deposit  or  structure  is  natural, 
the  substance  may  be  called  "stone."  Consider  then 
the  expression  "artificial  stone."  Substitute  for 
"stone"  the  equivalent  "natural  deposit,"  and  the  ex 
pression  will  then  read  "artificial  natural  product," 
which  is  absurd.  A  substance  cannot  be  both  arti- 
ficial and  natural.  The  same  is  true  of  the  expression 
"imitation  stone."  We  may  have  an  imitation  of  a 
natural  deposit,  or  an  imitation  of  stone,  but  to  speak 


of  "imitation   stone''   is   to   speak   of   something   which 
cannot  exist. 

Thus  the  name  "artificial  stone"  is  absurd.  Hut 
why  foolish?  Many  things  have  been  "put  over"  on 
the  public  which  are  absurd,  but  not  many  prevail  long 
which  are  foolish.  And  that  is  exactly  why  the  name 
"artificial  stone"  is  foolish.  "Roman  stone"  as  an 
imitation  of  natural  stone  had  a  brief  success  and  then 
disappeared.  The  same  was  true  of  "Art  stone."  and 
undoubtedly  will  lie  true  of  all  names  which  are  de- 
ceiving, and  of  all  products  which  sail  under  false 
colors.  In  the  writer's  opinion  such  names  are  very 
foolish.  It  is  surely  not  impossible  to  get  a  true  name.  . 
instead  of  a  false  name,  for  concrete  products.  To 
call  it  "stone,"  no  matter  what  fancy  name  is  pru- 
lixed,  is  to  tell  a  falsehood,  and  even  if  not  meant  to 
deceive  people  into  thinking  it  genuine  stone,  will 
undoubtedly  deceive  many  people.  Surely  the  manu- 
facturers have  enough  faith  in  their  product,  to  give 
it  a  true  name,  a  name  which  will  tell  the  buyer  and 
the  public  exactly  what  the  product  is.  I  could  sug- 
gest some  for  them — how  about  "cement  shapes."  or 
even  such  a  name  as  "architectural  cast  concrete" ? 
Cut-stone  contractors  have  always  highly  resented 
the  use  of  such  names  as  "Roman  stone."  etc.,  and  I 
hope  I  have  explained  the  reason  why.  The  public, 
in  the  long  run,  hates  deceptions,  and  truth  and  high 
ethics  are  the  best  business  principle 

So  much  for  the  name.      Now  let  us  consider  the 
nature  of  the  material  known  as  "artificial  stone." 

There  are  two  basic  methods  of  using  concrete  in 
building  construction. 

First,  the  method  of  pouring  concrete  into  the 
forms  on  the  building, — such  as  foundations,  piers, 
etc.  We  all  know  buildings  where  the  concrete  grade 
course  has  been  finished  off  and  trowelled  smooth,  or 
bush-hammered  like  stone.  Now.  as  long  as  there 
are  no  false  joints  marked  off  in  imitation  of  stone, 
there  is  no  attempt  made  to  deceive  the  public,  and  no 
reason  why  the  public  should  be  deceived,  because  the 
pttblic  knows  that  concrete  is  used  for  such  purp. 
This  is  surely  a  legitimate  use  of  concrete,  and  is  an 
honorable  practice.  If  false  joints  are  marked  off, 
however,  and  an  effort  visibly  made  to  deceive  the 
ignorant  public  into  thinking  it  stone,  then  the  prac- 
tice is  wrong,  and  according  to  Ruskin.  and  a  true 
standard  of  ethics,  "deserving  of  reprobation." 

Second,  the  method  of  using  prc-east  blocks.  \ow. 
almost  without  exception,  these  blocks  are  made  in 
imitation  of  cut-stone.  The  manufacturers  have  suent 
much  time  and  money  definitely  trying  to  cast  these 
blocks  so  that  the  texture  of  the  finished  surface,  and 
the  color,  will  he  the  same  as  stone.  And  when  built 
in  the  wall,  with  real  mortar  joints,  this  imitation  of 
stone  has  deceived  people  many  times,  until  thil 
have  come  to  such  a  state  that  the  greatest  of  con- 
fusion prevails  in  the  minds  of  many  over  their  ina- 
bility to  distinguish  genuine  stone  from  the  imitation 
article.  This  is  surely  a  lamentable  condition  from  all 
points  of  view.  The  cut-stone  men  have  a  natural 
feeling  of  ill-will  towards  those  who  are  prejudicing 
their  business  in  such  a  manner.  The  manufacturers 
of  the  imitation  gain  nothing,  as  they  are  claiming 
make  an  imitation  article  equal  to  the  stone  they  are 
imitating,  and  when  time  shows  up  the  defects  in  the 
imitation,  they  suffer  far  more  than  if  they  had  openly 
brought  out  a  new  material  made  in  such  a  way  that 
it  would  neyer  be  mistaken  for  stone,  and  advertised 
as  such.  Surely  such  a  practice  is  wrong  and  "de- 
serving   of    reprobation."       That    it    is    tolerated     and 
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is  true— is  a  healthy  sign  that  the  standard  of  ethics 
in  the  profession  is  rising. 

It  is  impossible,  it  seems  to  me,  to  censure  this 
practice  too  strongly.  And  especially  when  there  is 
such  a  good  opportunity  to  make  a  genuine  article  out 
of  the  same  raw  materials,  in  place  of  an  imitation 
product.  The  writer  feels  that  he  must  be  careful, 
so  that  no  one  can  say  he  is  trying  to  "boost"  his 
business  by  "knocking"  the  imitation  article.  And  to 
prove  that  I  am  not  trying  to  do  that ;  I  am  quite  pre- 
pared to  assist,  by  suggestions,  in  the  metamorphosis 
by  which  the  "imitation  of  stone"  business  may  be 
transformed  into  a  "genuine  material"  business.  I 
believe  there  is  a  place  for  s,uch  a  material,  especially 
where  cheapness  is  desired,  in  gaudy  theatres,  in  fac- 
tories,'etc.,  and  I  thoroughly  believe  that  the  manu- 
facturer of  this  cement  product  will  prosper  far  better 
by  putting  out  his  product  in  such  a  color  and  texture 
that  it  cannot  be  mistaken  for  stone,  and  by  giving  it 
a  true  name,  so  that  all  will  know  it  for  what  it  is, 
and  by  so  advertising  it.  And  then  the  cut-stone  man 
will  g'ladly  abandon"  his  attitude  of  scorn  and  ill-will 
which  he  now  assumes  towards  the  business. 

Some  may  say, — how  can  you  give  it  a  texture  and 
appearance  so  that  it  cannot  possibly  be  mistaken  for 
stone?  Well,  this  aspect  of  the  problem  has  never 
had  much  thought  on  my  part,  yet  I  have  one  sug- 
gestion to  offer  and  herewith  gladly  give  it  free  to 
any  who  will  take  it.  Why  not  make  a  feature  of 
the  crazy-cracks  which  cover  the  face  of  most  pre-cast 
concrete  shapes?  Why  not  advertise  these  cracks,  as 
features  of  the  material?  An  eminent  authority  in  the 
cement  product  business,  Mr.  H.  P.  Warner,  of  the 
Onondaga  Litholite  Co.  of  Syracuse,  said  in  an  article 
in  the  Cement  and  Engineering  News,  January,  1918: 
"Surface  cracks  or  crazing  in  concrete  are  matters 
which  have  long  vexed  manufacturers  of  concrete 
stone  and  I  believe  I  am  safe  in  saying,  with  our 
present  knowledge  and  methods  of  manufacture,  they 
are  a  feature  which  can  never  be  absolutely  elimin- 
ated." (By  the  way,  it  is  interesting  to  note  here  the 
expression  "concrete  stone."  I  have  heard  of  "stone 
concrete,"  but  "concrete  stone"  is  surely  a  most  absurd 
term.) 

I  honestly  believe  advantage  could  be  taken  of  this 
to  manufacture  an  article  of  which  these  cracks  could 
be  the  feature,  which  would  make  it  a  genuine  ma- 
terial and  not  an  inferior  imitation.  Also  the  use  of 
color  could  be  employed  to  distinguish  it  from  stone. 
The  business  is  in  a  bad  way  as  it  is,  and  should  get 
out  of  the  imitation  game  as  quickly  as  possible. 

In  conclusion  I  wish  to  make  an  appeal  to  all  those 
in  the  building  and  construction  industries  who  are 
interested  in  the  uplifting  of  standards  of  practice  to 
make  a  thorough  study  of  this  question  in  all  branches 
of  the  industry;  how  we  can  increase  the  use  of  gen- 
uine materials  and  discourage  the  use  of  false  ones,  of 
imitations  which  deceive  the  public  and  debase  the  in- 
dustry? This  is  a  problem  on  which  both'  employer 
and  employees  can  unite, — which  labor  unions  can  en- 
courage and  builders'  exchanges  and  associations  of 
construction  industries  can  foster. 


The  London  Concrete  Machinery  Company,  Lon- 
don, Ont.,  have  issued  a  new  catalog,  No.  49,  illus- 
trating their  entire  line  of  concrete  mixers,  hoisting 
engines,  diaphragm  pumps,  concrete  carts,  brick  ma- 
chines, etc. 


No  Freight    Haulage   on 
Montreal  Streets 

New  Ruling  Seriously  Affects  Contractors  and 

Will  Raise  Cost  of  Construction  by 

About  2  Per  Cent. 

The  question  of  freight  hauling  by  the  Montreal 
Tramways  Company  has  assumed  another  phase  — 
contractors  have  been  notified  that  the  company  will 
not  carry  any  more  freight.  The  result  will  be,  if  the 
order  is  persisted  in,  that  the  public  will  have  to  bear 
the  burden  of  another  two  per  cent. — that  is  the  esti- 
mate of  Mr.  \Y.  M.  Irving — on  the  cost  of  building. 

The  matter  was  discussed  in  detail  at  a  meeting  of 
the  Montreal  Builders'  Exchange  on  April  15th,  pre- 
sided over  by  Mr.  K.  D.  Church.  Mr.  J.  P.  Anglin, 
reporting  on  behalf  of  a  committee,  stated  that  they 
thought  the  question  was  practically  settled,  but  at  a 
meeting  that  day  of  the. Administrative  Commission, 
the  Tramway  Commission  and  the  Tramway  Com- 
pany, it  was  decided  that  the  traffic  would  have  to 
cease.  Apparently  nothing  had  been  done  by  the  city 
to  secure  an  amendment  to  the  agreement  between 
the  city  and  the  company  governing  the  carriage  of 
freight.  The  company  were  willing  to  carry  freight, 
under  regulations  for  the  protection  of  the  public,  but 
they  were  not  willing  to  apply  to  the  Tramway  Com- 
mission for  permission  to  do  so,  as  this  would  bring 
the  company  under  the  authority  of  the  commission 
for  the  hauling  of  freight.  The  company  believed 
that  in  this  event,  demands  might  be  made  to  provide 
facilities  which  would  involve  very  large  capital  out- 
lays, which  the  company  were  not  prepared  to. make. 
Mr.  Anglin  suggested  an  effort  be  made  to  secure  a 
continuance  of  the  traffic  under  regulations  which 
would  protect  the  public.  It  might  appear  as  if  the 
contractors  were  inspired  by  selfish  motives;  he 
pointed  out,  however,  that  the  discontinuance  of  the 
facilities  would  involve  additional  cost,  and  that  this 
would  be  passed  on  to  the  public,  thus  increasing  the 
.cost  of  building.  It  would  also  mean  more  waggons 
and  trucks  and  damage  to  roads.  The  people  who 
would  suffer  the  most  were  those  who  owned  sidings 
and  relied  solely  upon  the  Tramways  Company  for 
delivery  of  their  goods.  He  moved  that  the  Exchange 
urge  upon  the  city  the  necessity  of  continuing  the 
hauling  of  freight. 

Mr.  W.  M.  Irving  seconded,  and  said  that  the  dis- 
continuance of  freight  was  a  serious  matter  for  con- 
tractors. 

Mr.  R.  F.  Dykes  pointed  out  that  the  company 
had  carried  freight  for  many  years,  with  practically  no 
complaint.    The  traffic  was  a  benefit  to  the  city. 

Replying  to  a  question  by  Mr.  J.  Ballantyne,  Mr. 
Anglin  stated  that  the  company  had  made  a  little 
profit  on  the  traffic,  but  lately  it  was  carried  on  at  a 
loss,  and  that  it  was  proposed  in  the  event  of  the  traffic 
being  continued,  to  make  an  additional  charge.  The 
chairman  added  that  it  would  be  from  12%  to  15%. 

Mr.  J.  Quinlan  argued  that  the  matter  should  be 
settled  on  a  permanent  basis  and  not  for  a  few  months, 
and  the  best  way  was  to  waken  the  public  to  the  fact 
that  they  must  pay  in  the  end  if  the  tramways  service 
is  eliminated. 

Mr.  J.  Ballantyne  suggested  that  they  make  the 
patronized  bv  fewer  architects  every  year — as  I  believe 
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besl  arrangement  possible  for  the  time  being,  and  that 

next  session  the  Quebec  Legislature  should  be  asked 
to  compel  the  company  to  carry  freight. 

Further  discussion  was  taken  part  in  by  Messrs. 
Douglas  Bremner,  C.  I).  Harrington,  and  W.  E.  Ram- 
say, reference  being  particularly  made  to  allegations 
that  contractors  had  left  stone  and  other  materials  too 
long  on  the  streets  after  being  dumped  off  the  cars. 
In  answer  to  this  it  was  pointed  out  that  in  85%  of  the 
complaints,  the  city  itself  was  the  chief  offender,  and 
not  individual  contractors. 

The  motion  proposed  by  Mr.  Anglin  was  carried. 

Mr.  Anglin  reported  on  the  negotiations  for  the 
proposed  new  Builders'  Exchange  building.  Authority 
was  given  the  president  of  the  Exchange  and  the  sec- 
retary   to    legally    accept    an    option     on     a     property. 


Within  a  period  of  sixty  days  the  committee  expects 
to  submit  a  full  proposition  to  the  Exchange  for  the 
new  building.  The  Exchange,  as  such,  is  not  directly 
interested  in  a  financial  way,  but  the  building  will  be 
erected  by  a  company  most  of  whose  members  will  be 
within  the  Exchange,  and  that  body  will  get  suitable 
quarters  at  a  nominal  rent. 

Col.  L  P.  Rexford  and  Mr.  E.  \V.  Stewart  ad- 
dressed the  members  on  the  subject  of  the  proposed 
new  city  charter,  and  contrasted  the  two  schemes 
which  will  be  voted  on  on  May  16th.  A  resolution 
was  passed  in  favor  of  the  scheme  drawn  up  by  the 
Charter  Commission'  appointed  by  the  Quebec  Gov- 
ernment, under  which  the  city  will  be  governed  by  a 
city  manager  and  heads  of  departments,  under  the 
authority  of  a  council  of  15. 


Effective  Pumping  Plant  Placed 
on  Top  of  Sluicegates 

Installation  in  the  Municipality  of  Delta,  B.C.,  Satisfactorily  Drains  Low 
Land  That  Was  Formerly  Covered  with  Water  for  a  Long  Period- 
Advantage  Was  Taken  of  Existing   Drainage  Works 


By  H.  M.  BURWELL,  M.E.I.C. 
Consulting  Engineer,  Vancouver,  B.C. 


THI;.  Delta  Municipality  in  British  Columbia  is 
situated  between  the  Eraser  River  and  Boun- 
dary Bay,,  being  composed  chiefly  of  an  area 
of  rich  delta  land  which  has  been  formed  by 
many  years  of  river  deposits  that  still  continue  to 
gradually  fill  in  the  adjoining  mud-flats  and  make 
more  land  to  the  west  and  south  of  the  reclaimed  area. 
Before  many  years  pass  by,  another  area  of  ten  Or 
twelve  thousand  acres  to  the  south  will  have  arrived 
at  that  stage  of  formation  when  it  can  be  profitably 
reclaimed  and  converted  into  another  productive  agri- 
cultural district.  The  total  area  of  delta  land  in  this 
municipality  is  ia  the  neighborhood  of  30,000  acres, 
and  it  is  claimed  by  the  Delta  farmers  that  they  can 
produce  the  best  average  crop  year  after  year  of  any 
district  in  the  Dominion. 

Sluicegates  Non-operative  in  Winter 
Prior  to  the  installation  of  the  pumping  plant 
herein  described,  they  depended  entirely  upon  the  op- 
eration of  sluicegates  (at  the  outlets  of  their  main 
drainage  channels)  to  provide  the  necessary  drainage 
to  the  land.  During  the  summer  season  the  tidal 
ditions  and  the  precipitation  are  such  that  the  sluice- 
gates will  provide  the  necessary  discharge  at  low  tides 
to  secure  sufficient  drainage,  but  during  a  portion  of 
the  winter  season,  owing  to  the  heavy  rain  fall  and  a 
succession  of  high-tides  which  occur  during  the  same 
season,  it  has  been  found  that  the  sluicegates  are  not 
in  operation  for  a  sufficient  time  to  provide  the  de- 
sired drainage.  The  result  was  that  extensive  areas 
were  usually  covered  with  water  each  season,  and  the 
ground  was  in  this  condition  for  a  Sufficient  length  of 
time  to  reduce  its  productiveness. 

The  only  solution  of  this  problem  that  could  be 
thought  of  was  the  installation  of  pumps  to  be  oper- 


ated during  such  seasons,  and  the  result  obtained  from 
the  first  pumping  plant  operated  has  justified  its  in- 
stallation. 

The  accompanying  plan  illustrates  the  arrange- 
ment of  the  pumping  plant  installed  in  the  year  1918, 
the  general  design  of  which  was  prepared  by  the 
writer  for  the  contractor,  Robert  Hamilton  &  Com- 
pany, of  Vancouver.  This  pump  was  located  at  the 
south-easterly  corner  of  the  municipality  at  the  out- 
let of  what  is  known  as  "Big  Slough,"  which  forms  a 
natural  drainage  channel  for  this  part  of  the  district. 
The  location  had  been  decided  upon  by  the  municipal 
council  prior  to  asking  for  the  tenders  for  supplying 
the  necessary  equipment  and  its  installation. 

Details  of  the  Plant 

In  preparing  the  design  of  this  plant  it  will  be 
observed  that  advantage  was  taken  of  the  existing 
concrete  sluicegates  which,  it  was  discovered,  had  a 
larger  capacity  than  the  drainage  system  leading  to 
them,  so  that  the  small  reduction  to  their  cross-sec- 
tion area  by  the  introduction  of  suction  pipes  was  a 
matter  of  no  consequence.  The  pump  and  motor 
were  placed  on  the  concrete  top  of  this  sluiceway 
which  we  ascertained  was  heavily  reinforced  with 
steel  rods,  and  the  discharge  pipes  were  extended  out 
over  the  sluicegates  and  carried  down  to  a  point  near 
the  concrete  apron,  as  shown  on  the  plan. 

The  necessary  support  for  these  pipes  was  already 
provided  by  the  heavy  concrete  beam  and  post  which 
formed  part  of  the  original  structure.  Holes  were  cut 
through  the  sluiceway  top  and  the  suction  pipes  were 
then  bolted  on  to  their  flanges,  after  which  they  were 
set  in  concrete  with  their  lower  ends  securely  fastened 
with    stay-rods   as   a    security    against    the   outflowing 
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current  during  the  low-tides,  which  might  possibly 
carry  along  drift-wood  or  rubbish  at  such  times. 

In  lieu  of  the  designed  suction  end  as  shown  on 
the  plan,  a  shape  resembling  that  of  a  cow-bell  was 
finally  adopted  and  has  given  great  satisfaction.  With 
this  type  of  suction  end  it  has  been  found  that  the 
pumps  can  be  operated  until  the  water  drops  to  a 
level  of  only  four  inches  above  the  bottom  of  the  suc- 
tion pipes. 

The    bi-rotar    pump    installed    was    manufactured 


ment   more  than   compensates   for   the   increased 
of  operating  due   to  the  additional   power  consumed 
during  the  usual  three  months  that  the  pump  is  run 
each  year. 

It  will  be  noticed  that  expensive  gate  valves  have 
been  entirely  eliminated  in  this  plant  and  that  simplic- 
ity of  construction  has  been  a  very  prominent  feature 
throughout. 

The  priming  of  the  pump  is  accomplished  by  a  vac- 
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by  the  United  Iron  Works  of  Oakland,  California,  and 
is  designated  by  the  makers  as  a  "low  lift  direct  con- 
nected pump."  It  is  a  type  of  centrifugal  pump  with 
an  unusually  wide  impeller  but  of  small  diameter  and 
is  designed  so  that  a  number  of  these  pumps  may  be 
coupled  together  and  run  in  multiple. 

A  Saving  in  Maintenance 
The  efficiency  of  this  plant  may  not  be  equal  to  that 
claimed  by  some  of  the  makers  of  other  designs,  but 
the  saving  made  by  eliminating  an  expensive  '"reduc- 
ing-gear,"  and  the  resulting  saving  in  the  cost  of  main- 
tenance due  to  the  extreme  simplicity  of  this  arrange- 


uum  primer  pump  direct  connected  to  a  2  h.p.  electric 
motor,  all  bolted  to  the  top  of  pump,  by  which  ar- 
rangement the  pump  can  be  primed  and  put  into  oper- 
ation inside  of  four  minutes. 

It  is  an  easy  matter  to  ascertain  the  actual  quantity 
of  water  being  pumped  at  any  moment  by  measuring 
the  flow  in  the  concrete  sluiceways  into  which  the  suc- 
tion pipes  are  placed. 

The  maximum  lift,  exclusive  of  friction  head,  will 
probably  never  exceed  nine  feet,  allowing  for  such  a 
condition  when  there  is  an  extremely  high  tide  and 
when  the  water  inside  has  been   pumped  down   to  a 
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point  14  inches  below  the  level  indicated  upon  the 
plan  (which  has  actually  occurred).  When  pumping 
against  a  head  of  7  feet,  measurements  of  the  flow 
were  taken  and  the  pump  was  found  to  be  discharg- 
ing 23,000  U.  S.  g.p.m. 

Electric  power  to  operate  the  pump  is  supplied  by 
the  Vancouver  Power  Company  and  pumping  usually 


extends  over  about  three  of  the  winter  months,  as 
above  stated.  The  power  consumed  during  these 
months  generally  being  from  60.000  to  70.000  k.w. 
hours. 

The  contract  price  for  the  pumping  plant  complete 
including  the  building  (which  is  a  wooden  structure) 
was  $9,175. 


Engineers    Need    to    Improve 
Their   Estimating   Ability 

A  Sound  Knowledge  of  the  Cost  of  Construction  is  of  Vital  Im- 
portance to  the  Engineer  in  Making  His  Decisions 
on  the  Merits  of  Various  Designs 

By  F.  H.  AUSTIN 


Before   the   Towa   Engineering  Society. 


GOOD     engineering     requires    that    designs    not 
only  insure  that  structures  will  fill  the  purpose 
for   which   they    were   intended,  but    that    the 
design   finally  decided  upon   will   be   the   most 
economical  one,  and  the  estimating  ability  of  the  en- 
gineer is  often    the   deciding    factor   between    two   de- 
signs. 

The  subject  of  cost  keeping  on  construction  work 
is  one  in  which  every  engineer  must  be  .vitally  inter- 
ested, is  one  which  presents  many  difficulties  to  be 
overcome  and  it  is  only  by  exercising  the  greatest  of 
care  that  we  will  be  able  to  keep  off  the  rocks. 

Of  what  real  value  to. the  engineer  is  a  knowledge 
ol  the  cost  of  construction?  There  is  no  argument 
but  which  will  admit  that  it  is  of  some  value,  but  the 
point  is  what  trouble  and  expense  is  an  engineer  justi- 
fied in  taking  to  obtain  this  information? 

Possibly  the  greatest  value  of  cost  data  is  as  an 
aid  in  preparing  an  estimate  of  cost.  Sonne  engineers 
argue  that  by  eloselv  following  lettings  and  observing 
the  bids  received  that  they  are  able  to  make  estimates 
that  will  come  close  to  the  low  bid  received.  The) 
also  claim  that  there  is  usually  some  bidder  who  is 
governed  to  a  large  extent  by  the  engineer's  estimate. 
and  consequently  the  estimate,  even  though  inac- 
curate, will  not  be  far  from  some  of  the  bids. 

The  object  of  an  engineer's  estimate  of  cost  should 
not  necessarily  be  to  approximate  the  low  bid,  but 
rather  to  be  of  such  amount  that  would  allow  a  re- 
sponsible and  informed  contractor  to  fulfill  the  terms 
of  the  contract  and  with  a  fair  margin  of  profit. 

If  an  engineer's  estimate  of  cost  is  based  on  accu- 
rate cost  data,  of  sufficient  volume,  such  that  indi- 
vidual cost  datum,  which  may  be  somewhat  in  error, 
will  not  materially  affect  the  total,  will  he  not  have 
more  confidence  in  his  estimate  and  consequently  will 
not  the  estimate  be  of  vastly  more  value  to  his  client? 

Sound  Advice  Through  Accurate  Estimating 
Take  for  example  the  case  of  a  town  council  receiv- 
ing bids  on  a  sewerage  system.  Suppose  the  council 
has  asked  for  an  estimate  of  cost  and  that  the  low  bid 
is  some  15  to  20%  above  the  estimate.  Is  it  not  one 
of  the  most  valuable  of  engineering  services  to  the 
town  for  the  engineer  to  be  able  to  say  with  convic- 
tion that  the  bids  are  too  high  and  that  the  town  can 


save  money  by  having  another  letting?  Or  suppose 
the  low  bid  is  considerably  below  the  estimate.  Is  it 
not  the  engineer's  duty  to  himself,  the  bidder  and  the 
town  to  advise  the  council  that  the  work  cannot  be 
constructed  for  the  amount  bid;  that  the  contractor 
will  lose  money  or  throw  up  the  job  to  bis  bondsman 
with  the  subsequent  trouble  and  delay,  and  that  the 
town  is  very  apt  to  get  an  inferior  piece  of  work? 
True  it  is  that  an  engineer  often  does  give  this 
adv.ee.  but  it  is  often  with  some  misgivings  and  fear 
that  his  estimate  has  been   made   on   noni  ound 

data  and  formulae. 

Another  item  of  the  value  of  cost  data  is  in  the 
o :m;>arison  of  different  designs.  I  recall  an  instance 
of  this  in  one  of  my  own  designs  for  a  tile  outlet  of  a 
large  drainage  district.  The  design  was  completed. 
<ized.  lengths  and  depths,  and  I  was  well  satisfied 
with  the  design  in  general.  There  was  being  used 
some  2'/>  miles  of  pipe  ranging  in  size  from  30  to  39 
ins.  at  a  depth  of  from  8  to  14  ft.  About  one-half 
mile  from  the  lower  end  there  was  a  portion  of  the  line 
which  had  considerable  fall.  By  Starting  a  new  grade 
line  from  the  upper  end  and  using  steeper  grades  and 
smaller  sizes,  it  was  possible  to  save  some  $6,000  to 
$8,000.  although  the  average  and  maximum  depth- 
were  considerably  greater.  At  least  the  two  cstiin 
of  costs  so  indicated. 

Another  instance  of  this  kind  occurred  in  the  de- 
sign of  a  sewerage  system  for  a  town  of  about  1.500 
population.  The  slope  of  the  town  was  such  that  the 
obvious  thing  to  do  was  to  carry  the  entire  town  north 
and  east  to  a  small  creek.  The  design  was  so  worked 
out,  pumping  the  southwestern  part  of  the  town  which 
laid  in  a  hollow.  Later  on  a  possible  gravity  outlet 
for  this  part  of  the  town  was  investigated,  and  while 
apparently  not  feasible,  the  comparison  of  cost  esti- 
mates favored  the  gravitv  outlet  bv  some  $10,000  to 
$12,000. 

In  such  cases  as  these  (and  they  are  encountered 
every  day  in  designing)  the  ability  of  the  engineer  in 
comparing    the   relative    costs   of   different   desigr.- 
certainly  invaluable  to  his  client. 

The  cost  data  necessary  for  careful  estimating  may, 
be  divided  in  four  divisions:  materials,  labor,  overhead 
and  local  conditions. 

Take  for  example  the  cost  of  a  sewage  treatment 
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plant     The  cost  of  materials  will  include  the  cost  of  In  the  foregoing  comparison  the  engineer's  costs 

concrete  materials,  form   lumber,   sheathing,  bracing,  were  made  as  follows:  Materials  from  unit  prices  as 

reinforcing  brick,   filter  sand   and   stone,   sewer   pipe,  quoted  at  the  time  of  letting;  labor,   from    the    cost 

cast  iron  pipe,  valves,  pumps,  siphons,  doors  and  win-  reports  as  returned  by  the  resident  engineer  using  the 

dows    and  a  great  number  of  odds  and  ends  of  dif-  actual   rates   of   pay;   overhead   calculated   as   a   per- 

ferent   kinds   of   materials.       It    is    relatively    easy    to  centage  of  the  materials  and  labor  costs  using  a  per- 

obtain  reliable  cost  data  on  most  of  these  items  and  a  centage   based   on    the   contractor's   figures,   which   in 

careful     estimate    should    take    into    account    most    of  this  case  amount  to  about  21.6%.      In  this  particular 

these  items  separately,  although  some  of  them  could  instance  the  contractor  rented  the  machines  and   the 

be  grouped.  Per  d'em  charges  for  these  machines  were  used  in  de- 

This  information  can  be  obtained  from  the  manu-  termining  the  amount  for  the  use  of  machines  under 

facturers  or   I   believe   that   most   contractors    would  the  engineer's  cost. 

show  their  bills  for  materials  if  the  proposition    was  These  figures  indicate  that  the  engineer's  cost  fell 

put  to  them  in  the  proper  light.      Freight  and  shrink-  short    of    the    contractor's   cost   by   about  9%.      The 

age,  of  course,  should  be  taken  into  account  in  arriv-  greater   part   of   this   difference   was   in   the   materials 

ing'at  the  cost  of  materials.  item,  and  it  is  evident  that  in  this  particular  instance 

The  cost  of  labor  will   include   the  cost  of   exca-  more  care  should  have  been  taken  in  ascertaining  the 

ration,  forming,  mixing  and  pouring  concrete,  placing  amounts  of  the  different  materials  used. 

reinforcing,  removing  forms,  laying  brickwork,  setting  — 

doors    and    windows,    cast-iron    pipe,    valves,    pumps,  A.  S.  M.  E.   Spring   Meeting 

forming  embankments,  seeding,  sodding,  placing  sand  j-p^HE     1921     spring    meeting    of     the     American 

and  stone,  laying  pipe,  hauling,  etc.    It  is  evident  that  Society    of    Mechanical    Engineers    is    to    be 

it  would  be  almost  impossible  and  certainly  not  feasi-  J_     he]d  in  Chicago,   Mav  23-26,  at  the   Congress 

ble   to  arrive   at   cost   data  on   all   of   these   different  Hotd       Wel,  developed  programs  will  be  pre- 

items  and  some  of  them  must  be  grouped.    It  is  essen-  sented  bv  the  professional  divisions  of  the  society  de- 

tial  to  obtain  the  items  of  labor  cost  in  terms  of  man-  yoted  tQ  forest  productSi  fuels,  machine  shop,  manage- 

hours,    differentiating    between    skilled   and   common  ment    material  handling,  power,  railroad,  and  a  speci- 

labor,  machine-hours  and  ton-mile  haulage  in  place  of  a„y  important  session  will  be  devoted  to  training  for 

obtaining  the  information  in  terms  of  money  as  has  industries      visits  to  a  great  number  of  points  of  en- 

often  been  done.  gineering  interest  in  Chicago  will  be  arranged.   Special 

The  cost  of  overhead  is  perhaps  more  difficult  to  attention   is   being   given    to    the   co-relation   of    plant 

arrive  at  and  will  contain  such  items  as  office  expense,  visits  with  the  technical  sessions. 

superintendence,      depreciation     on     machinery     and  The   application   of   material   handling  machinery 

equipment,  repairs,  losses  of  small  equipment,  such  as  to  road   building  has   been   adopted  by  the   Materials 

tools,  jacks,  cement  sacks,  etc.,  bonds,  interest  on  in-  Handling   Division   for   the   spring   meeting   program, 

vestment  and  borrowed  capital,  insurance  of  different  The  highway  needs  of  the  country  are  great  and  the 

kinds,  discounts  on  bonds,  cleaning  up,   moving  and  province  of  the  mechanical  engineer  in  satisfying  these 

many   items   of   general   expense   connected   with    the  needs  is  well  defined.      The    spring    meeting    season 

contracting  business.  should,  therefore,  be  of  great  interest  not  onlv  to  the 

This   cost   can   probably    be   best    ascertained     by  designers  of  road  building  machinery  but  to  the  user 

making  friends  with  the  contractor.      I  am  sure  that  as  well.      Instead  of  excursions  a  number  of  moving 

most  of  the  reliable  contractors  will  see  the  advantage  pictures  will  be  shown  in  which  the  uses  of  road  build- 

of  contributing  cost  information,  in   that  the   chance  ing  machinery  will  be  displayed  to  those  attending  the 

of  their  being  able  to  obtain  work  at  a  fair  price  so  meeting; 

often  depends  on  a  fair  estimate  of  cost  by  the  en-  The  program  of  papers  is  as  follows : 

gineer.  Planning  and  organization  of  a  road  job  for  the 

Effect  of  Local  Conditions  mechanical  handling  of  material,  by  C.  D.  Curtis. 

The   local   conditions   that   will   affect   the   cost   of  Road  plant  operations,   with   practical   analysis  of 

construction  will  include  site,  conditions,  proximity  of  operating  road  plants,  by  B.  H.  Piepme:'er. 

work  to  suitable  materials,  class  of  local   labor  and  What    the    contractor    needs,  by    General    R.    C. 

teams    available,    local    housing    and    boarding    con-  Marshall,  Jr. 

ditions.     If  we  should  analyze  the  factors  of  cost  on  

some  other  classes  of  work  we  might  find  that  some  of  Contracts  for  Peterboro  Filtration  Plant 

the  individual   items  of  cost  would  be   considerably  Contracts     amounting     to     $273,137     have     been 

different.  awarded  by  the  Peterboro,  Ont.,  Utilities  Commission 

The  matter  of  efficient  handling  of  the  work  and  for  the  construction  of  a  filtration  plant  in  that  city, 

whether  or  not  the  contractor  has  time  and  labor-  W.  H.  Yates  Construction  Co.,  of  Hamilton,  secured 

saving  equipment  should  be  noted  and  recorded  in  any  the  award   for   the   construction     of    the     mechanical 

method  of  cost  keeping  that  is  to  be  of  value.  gravity  sand  filtration   plant  at   their  tender  price  of 

I  wish  as  an  example  to  give  an  actual  comparison  $198,378.      This  was  the  lowest  tender  received  after 

between   the   cost  of   a   sewer  job   as   determined   by  the  qualifying  clauses  and  the  other  tenders  had  all 

cost-keeping  reports  to  the  engineer  and  the  cost  as  been  eliminated.      The  $65,800  tender  of  Ramsay  and 

determined  by  the  contractor's  cost  records:  Wylde.  of  Sault  Ste.  Mar'e,  for  the  construction  of  the 

Engineer     Contractor  large  filtered  water  reservoir  has  been   accepted  and 

Materials    $  7,625.55      $  9.779.19  that  of  the  Escher  Wyss  Company,  of  Montreal,  at 

■     Labor    9,574.50          9,835.51  $8,941  plus  sales  tax  for  the  pumps.      The  tenders  in 

Use  of  machines 6,500.00          6,254.90  each  case  were  the  lowest  received. 

Overhead    5,119.21           5;570.32  The  Utilities  Commission  will  undertake  the  laying 

—        of  the  pipe  lines.     Forty-three  tenders  from  Canadian 

Total $28,819.26      $31,439.92  firms  and  two  from  the  United  States  were  received. 
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Large  Irrigation  Projects  in 
Western  Canada 

990,000  Acres  of  Irrigable  Land  are  Involved  in  Developments  Which 

Will  Proceed  Soon— Reclamation  Service  to  Make  Surveys 

This  Year  on  Another  1,100,000  Acres 


There  are  no  really  arid  areas  in  the  settled  parts 
of  Canada,  but  there  is  a  large  area  in  Alberta  and 
Saskatchewan  which,  by  reason  of  scarcity  of  rainfall 
and  lack  of  moisture  in  the  soil,  is  termed  semi-arid. 
This  tract  comprises  some  fifty  million  acres  and  is 
bounded,  roughly,  by  the  international  boundary  on 
the  south,  the  5th  principal  meridian  on  the  west,  a 
line  from  a  point  40  miles  south  of  the  town  of  Red 
Deer  to  Saskatoon  on  the  north,  and  thence  southeast 
to  the  international  boundary  at  Portal.  The  western 
half  of  this  tract  is  most  in  need  of  moisture  and  here 
considerable  irrigation  development  has  taken  place. 
Five  large  projects,  totalling  970,000  irrigable  acres, 
also  a  number  of  small  projects  watering  106,000  acres, 
have  been  completed  and  under  operation  for  several 
years,  and  a  comparison  between  the  crops  grown  and 
the  prices  asked  for  these  lands  and  the  dry  lands 
adjacent,  is  the  most  satisfactory  evidence  of  their 
value. 

Dominion  Government  Controls  all  Water  Supply 

The  Dominion  Government,  which  controls  all 
water  supply,  under  the  Irrigation  Act  of  1915,  has 
recognized  for  years  that  the  water  available  was  not 
sufficient  to  serve  all.  lands  which  would  be  benefited 
by  irrigation  and  has,  for  the  purpose  of  determining 
how  the  available  supply  may  best  be  distributed, 
made,  through  its  Reclamation  Service,  extensive  sur- 
veys in  which  areas  containing  approximately  one  mil- 
lion irrigable  acres  have  been  developed. 

The  Provincial  Government  of  Alberta,  realizing 
the  necessity  for  and  seeing  the  great  interest  being 
taken  by  the  people  of  Southern  Alberta  in  irrigation, 
passed  in  1920  an  act  known  as  the  Irrigation  Districts 
Act  which  lavs  down  very  clearly,  the  necessary  pro- 
cedure in  the  organization  of  an  irrigation  district.  A 
provincial  irrigation  council  has  been  appointed  whose 
duty  it  is  to  supervise  and  assist  the  different  organi- 
zations, and  the  province  foreseeing  the  delays  which 
are  certain  to  be  caused  by  the  difficulties  the  farmers 
will  have  in  raising  money  for  development,  has  made 
arrangements  whereby,  after  carefully  looking  into 
the  affairs  of  the  districts,  the  province  may,  under 
certain  conditions,  guarantee  their  bonds.  Under  this 
act  a  number  of  irrigation  districts  have  been  formed 
and  it  is  expected  that  construction  work  will  be  com- 
menced on  several  of  these  during  the  summer  of  1921. 
The  total  irrigable  acreage  in  projects  contemplated 
in  which  some  organization  has  already  taken  place 
and  which  it  is  expected  will  soon  be  developed,  is 
990.000  acres. 

The  foregoing  figures  refer  only  to  acres  which 
are  actually  irrigable;  but  as  the  average  and  most 
economically  worked  farm  contains  perhaps  only  50 
per  cent,  of  irrigable  land,  the  remainder  being  used 
for  pasture,  buildings,  etc.,  it  will  be  seen  that  quite 


By  E.  F.  DRAKE 
Director  of  Reclamation  Service,  Ottawa. 

double  this  amount  of  land  is  benefited  in  that  it  is  en- 
hanced in  value  and  made  available  for  farming  pur- 
poses. 

To  go  into  somewhat  greater  detail  regarding  the 
work  already  done  and  which  will  soon  be  commenced, 
the  following  large  projects  have  been  completed  and 
are  in  operation : 

Projects  Completed 
Calgary — Can.   Pacific  Ry.  Western    Section,  221,000 

acres. 
Calgary — Can.    Pacific    Ry.    Eastern    Section,   400,000 

acres. 
Medicine  Hat — Canada  Land  &  Irrigation  Co.,  202,000 

acres. 
Lethbridge— Alberta     Ry.    &    Irrigation    Co..    130,000 

acres. 
Tabor — Taber  Irrigation  District,  17,000  acres. 

It  is  expected  that  construction  will  be  commenced 
in  the  next  few  months  upon  the  following  projects 
which  have  been  completely  surveyed  and  organized: 

Projects  to  be  Commenced  this  Year 
Lethbridge — Lethbridge     Northern     District,     105,000 

acres. 
t'ardston — United  District,  23,000  acres. 
Medicine  Hat — Medicine  Hat  Southern  District,  5,300 

acres. 
Medicine    Hat — Medicine   Hat    Eastern    District    5,000 

acres. 

Survey  of  Huge  Areas 
During  the  summer  of  1921,  preliminary  surveys 
are  to  be  made  by  the  Reclamation  Service  in  a  large 
new  area  commencing  some  80  miles  from  the  town 
of  Red  Deer  on  the  west  and  as  far  east  as  Saskatoon. 
This  is  known  as  the  North  Saskatchewan  Irrigation 
Project  and  will  be  a  huge  undertaking.  The  irrigable 
areas  comprising,  roughly,  1,100,000  acres,  are  widely 
scattered  and  water  to  serve  them  must  be  carried 
long  distances.  To  serve  this  area,  it  will  be  necessary 
to  divert  water  from  the  North  Saskatchewan  River 
in  the  neighborhood  of  Rocky  Mountain  House,  and 
carry  it  east  some  seventy-five  miles  to  Buffalo  Lake, 
which  would  be  used  as  a  large  reservoir  and  distri- 
buting centre.  The  lands  to  be  irrigated  lie  east  of 
Buffalo  Lake  and  some  hundreds  of  miles  of  large 
canals  will  be  needed  to  carry  the  necessary  water. 
Involves  Large  Expenditures 
The  following  statements  will  give  a  rough  idea  of 
the  large  amount  of  survey  and  construction  work  re- 
quired and  the  great  cost  involved  in  constructing  a 
large  irrigation  project : — 
Can.    Pacific    Rv.    Western    Section — 1,469  "  miles     of 

canals  and  ditches,  $4,800,000. 
Can.    Pacific    Ry.    Eastern    Section — 2.500    miles    of 

canals  and  ditches.  $10,600,000. 
A.  R.  &  I.— 200  miles  (large  canals  Wily).  $1,800,000. 
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Action  of  Piles  in  Clay 

Two  Hundred  Experiments  Carried  Out  by  A.  S. 
E.  Ackermann  Bring  to  Light  Interest- 
ing Facts 

IN  the  Contract  Record  of  March  16,  page  257,  an 
extensive  article  by  Lt.-Col.  Henry  R.  Lordly, 
M.C.E.,  F.S.lv,  discusses  his  investigations  in 
regard  to  the  lateral  and  vertical  pressure  effect 
of  piles  driven  into  clay.  In  this  connection  the  fol- 
lowing abstract,  from  "The  Surveyor,"  of  a  paper 
read  before  the  Society  of  Engineers  by  Mr.  A.  S.  E. 
Ackermann,  is  interesting.  The  paper  was  entitled 
"The  Physical  Properties  of  Clay,"  and  it  behooves  all 
engineers  who  are  interested  in  work  which  has  to  do 
with  pile-driving,  foundations,  retaining  walls,  cut- 
tings and  embankments,  dams,  roads,  etc.,  to  make  a 
careful  study  of  his  contribution.  There  is  great  need 
for  data  on  this  subject,  and  the  thanks  of  the  profes- 
sion arc  due  to  the  author  for  his  research  work. 
Over  200  experiments  have  been  made,  some  of  them 
extending  over  forty  hours  each.  Engineers  who  have- 
to  deal  with  clay  know  very  well  the  troubles  that 
are  experienced;  Mr.  F.  K.  Wentworth-Shields.  in  the 
discussion  following  the  paper,  showed  that  engineers 
have  before  them  the  "dread  of  clay,  as  a  substance 
which  lets  down  their  finest  bridges  and  overturns 
their  stoutest  retaining  walls,  a  substance  which  can 
never  be  depended  upon,  and  behaves  in  a  most  erratic 
and  unexpected  fashion."  Up  to  the  present  it  has 
been  impossible  to  allow  any  certain  factor  of  safety. 
Work  such  as  Mr.  Ackermann  is  doing  will  give  en- 
gineers a  surer  basis.  Mr.  Ackermann  has  considered 
the  effect  produced  by  loading  vertical  piles  of  differ- 
ent forms  and  sinking  them  into  clay,  the  loads  be- 
ing applied  gradually.  As  yet  no  experiments  have 
been  made  by  using  impactive  forces  for  driving.  We 
have  experiments  made  with  tapering  piles,  pyramids 
and  discs.  Experiments  have  been  made  with  clay, 
powdered  chalk  and  precipitated  chalk.  There  is  yet 
a  wide  field  for  investigation,  and  it  is  to  be  hoped 
that  Mr.  Ackermann  and  others  will  continue  to  work. 
Certain  conclusions  have  been  reached,  but  it  is  only 
to  be  supposed  that  some  of  these  will  be  amplified, 
or  modified  as  further  experiments  are  made.  It  must 
be  remembered  that  there  are  many  varieties  of  clay, 
mixtures  of  clay  and  sand,  and  an  almost  infinite 
number  of  other  conditions  to  be  considered. 

So  far  it  seems  clear  that  for  tapered  bodies,  grad- 
ually forced  into  clay  the  load  necessary  to  produce  a 
given  penetration  is  proportional  to  the  area  of  the 
surface  of  contact  between  the  clay  and  the  body. 
This  load  will  vary  in  accordance  with  the  wetness  of 
the  clay,  a  much  greater  load  being  required  to  pro- 
duce penetration  in  dry  clay  than  in  wet  clay.  Clay 
containing  a  definite  percentage  of  water  has  a  defin- 
ite percentage  of  fluidity.  This  may  be  explained,  and 
was  proved  by  loading  discs  so  as  to  eliminate  fric- 
tion. When  the  load  on  the  disc  reached  a  certain 
intensity,  it  started  and  continued  to  sink  compar- 
atively rapidly  into  the  clay  without  additional  load, 
and  the  motion  continued  until  the  disc  had  reached 
the  bottom  of  the  clay.  Thus,  when  the  pressure  of 
fluidity  mentioned  above  is  reached  and  maintained 
the  clay  -yields  indefinitely  as  a  dense  viscous  fluid 
unless  it  be  restrained  from  flowing — a  thing  which  is 
not  very  likely  to  happen  in  practice.  The  pressure  of 
fluidity  is  greater  when  the  percentage  of  water  is 
less.     It  is  independent  of  the  depth  and  depends  sole- 


ly upon  the  percentage  of  the  water  in  the  clay.  In 
the  earlier  experiments  it  appeared  that  temperature 
had  some  effect  on  this  matter,  but  the  author  has 
since  found  that  the  effecj  of  temperature  is  limited 
to  stresses  below  the  pressure  of  fluidity. 

Tapered  Piles  Support  Greater  Load 

It  is  shown  that  for  equal  depths  tapered  piles  sup- 
port a  larger  load  per  unit  volume  of  the  piles  than 
piles  having  parallel  sides,  the  reason  being  that,  in 
the  case  of  tapered  piles,  their  surfaces  keep  in  more 
intimate  contact  with  the  clay,  and  thus  the  support 
due  to  friction  on  the  sides  is  greater.  The  author  is 
in  favor  of  the  corrugation  of  the  tapered  surfaces 
to  increase  resistance. 

Parallel  piles  with  blunt  ends  are  not  efficient,  be- 
cause the  pile  rubs  the  surfaces  at  the  top  of  the  bole 
when  entering  the  ground  and  thus  reduces  friction  and 
cohesion,  also  the  clay  is  squeezed  laterally  from  un- 
der the  end  of  the  pile  and  partially  loses  contact  with 
the  sides  of  the  pile  and  so  reduces  the  friction  on 
which  the  supporting  capacity  of  the  pile  depends. 

A  large  number  of  small  piles  is  found  to  be  more 
efficient  in  supporting  a  load  than  a  smaller  number 
of  large  piles,  the  intensity  of  friction  being  greatcr 
ifi  the  case  of  piles  of  small  cross  section  within  limits. 
If.  however,  the  diameter  of  the  pile  is  reduced  beyond 
a  certain  point,  the  intensity  of  friction  appears  to  de- 
crease again.  Pointed  piles  are  more  efficient  than 
blunt  piles,  because  the  points  cause  a  more  gradual 
lateral  displacement  and  leave  the  clay  in  better  con- 
tact With  the  sides  of  the  pile.  The  friction  of  clay- 
on  wood  has  proved  to  be  greater  than  on  tin  plate. 
The  tensile  strength  of  clay  increases  as  the  water 
content  decreases,  and  was  found  to  be  greater  with 
clay  which  was  raw  and  dry  than  with  clay  which  had 
been  baked.  We  are  also  told  that  clay  is  elastic,  and 
that  the  contraction  of  clay  on  drying  increases  as  the 
proportion  of  water  present  in  the  clay  increases.  It 
is  very  important  to  note  that  the  work  necessary  to 
cause  a  pyramid  or  other  tapered  body  to  penetrate 
clay  containing  a  moderate  amount  of  water  is  chiefly 
utilized  in  overcoming  the  friction  of  adhesion  and.  to 
a  smaller  degree,  by  causing  displacement,  and  that 
the  work  done  per  c.c.  to  cause  displacement  by  means 
of  tapered  bodies  is  constant  and  apparently  inde- 
pendent of  depth — that  is  to  say,  the  surface  of  con- 
tact is  directly  proportional  to  the  load  causing  pen- 
etration. The  work  done  per  c.c.  causing  displace- 
ment alone  (excluding  friction)  increases  with  the 
angle  of  the  pyramid,  and  the  work  done  in  causing 
displacement  by  means  of  a  disc  is  greater  than  that 
done  in  the  case  of  a  pyramid.  The  coefficient  of 
friction  or  adhesion  is  not,  independent  of  the  pressure 
of  clay  on  the  surface  of  the  pile — it  increases  with 
the  pressure.  The  pressure  of  fluidity  is  reduced  if 
the  clay  is  air-dried  and  then  wetted  and  puddled. 

Physical  Properties  of  Chalk 
Comparing  the  physical  properties  of  wet  powdered 
or  precipitated  chalk  with  those  of  clay,  some  similarit- 
ies and  some  striking  differences  are  found.  The 
water  content  affects  the  properties  of  chalk  greatly, 
but  wet  chalk  practically  does  not  contract  on  drying 
while  the  adhesion  and  cohesion  of  wet  chalk  are 
very  much  less  than  those  of  clay. 

The  author's  formulae  and  curves  are  a  most  im- 
portant feature  of  this  valuable  paper,  which  will  be 
found  to  be  indispensable  to  those  who  are  dealing 
with  this  subject  in  the  future.     It  is  to  be  hoped  that 
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Mr.  Acker  man  n  will  continue  his  researches.  The.  im 
portance  of  the  matter  is  obvious,  and  is  emphasized 
by  the  fact  that  the  University  of  London  made  two 
grants  Edr  apparatus  in  connection  with  these  experi- 
ments, which  will  be  of  value  to  the  scientific  world 
and  to  the  engineering  profession  in  particular. 

The  above  remarks  may  giye  some  idea  of  tlie  scope 
and  interest  of  the  two  papers  referred  to,  but  it  is 
impossible  to  summarize  or  do  more  than  speak  gerj 
erally  on  these  matters.  Mr.  Ackerinann's  paper  eon- 
tains  22o  pages  of  close  reasoning  and  mathematical 
calculations,  and  can  only  be  properly  studied  in  its 
entirety.  It  will  .doubtless  form  a  basis  for  much 
work  in  the  future. 


I-  - 


The  Lean  Hollow  Concrete  Block 

A  CONCRETE  block  which  has  been  used  with 
considerable  success  in  Europe,  especially  in 
Sweden,  and  known  as  the  Lean  block,  has 
recently  found  its  way  to  America.  There  are 
at  present  on  the  market  many  forms  of  concrete 
blocks  which  are  hollow,  making  use  of  air  as  an  in- 
sulating medium  in  order  to  protect  houses  from  cold 
and  damp.  In  the  Lean  system  a  wall  is  built  with 
two  or  three  parallel  air-layers  in  such  a  way  that 
the  temperature  of  the  contained  air  diminishes  gradu 
ally  from  the  innermost  layer  to  the  outermost  one. 
The  efficiency  of  the  system  depends  on  tin-  relation 
between  the  depth  of  the  air-layer  and  the  thickness 
of  the   surrounding   wall-material. 

The  Lean  block  is  rectangular  in  form,  with  two 
or  three  parallel  air-spaces  in  the  longitudinal  direc- 
tion of  the  block.     The  ends  of   the  block   are  corru- 
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Details    of    a    hollow    concrete    block    introduced    from    Europe. 

gated  to  form  ducts  and  are  so  .shaped  that  when  two 
blocks  are  placed  end  to  end,  there  is  formed  at  least 
quite  as  many  air-spaces  between  the  blocks  as  there 
arc  in  a  block.  It  has  been  proved  that  in  the  case  of 
Lean  walls  already  constructed,  the  insulating 
efficiency  of  the  construction  in  respect  to  cold  and 
damp  was  fully  equal,  and  in  some  instances,  superior, 
to  that  of  a  19-inch  brick  wall. 

As  a  rule,  the  blocks  are  manufactured  in  the  im- 
mediate neighborhood  of  the  building  site,  and  in  the 
erection,  the  ends  and  bottoms  of  the  blocks  are  dipped 
in  the  mortar,  instead  of  the  latter  being  laid  on  by 
means  of  a  trowel,  in  order  to  avoid  spilling,  w  hereby 
the  mortar  could  easily  close  the  air-channels,  and  con- 
sequently .  reduce  the  insulating  efficiency.  A  brick- 
layer accustomed  to  building  Lean  walls  can.  without 
great  exertion,  make  200  sq.  feet  of  wall  per  working 
day.  The  walls  are  finished  Off  with  an  exterior  dress- 
ing of  mortar.     , 

Mr.  N.  E.  Clementson,  of  Montreal,  is  the  Cana- 
dian representative. 


New  Pipe  Bend  for  Catch-Basins 

THE  new   pipe  bend,  shown  on  the  drawing 
produced  below,  has  been  patented  by  Mr.   L. 
McLaren    Hunter  of  the  city  engineer's  office, 
Ottawa,  and  i>  designed  to  allow  for  the  easy 
thawing  out  of  the  catch-basin  pipes  during  thaw 

The  old  method  was  to  use  an  ordinary  bend.  This 
wa>  found  to  be  very  troublesome  and  practically  use- 
less in  the  winter  time,  and  more  especially  during  soft 
weather  when  it  became  imperative  that  the  catch- 
Lvmiis  should  be  thawed  out  to  allow  the  surface  water 
to  get  to  the  sewers.  The  men  had  to  drill  their  way 
to  the  bend  with  steel  "jumpers,"  and  when  the  bend 
was  reached  they  would  smash  their  way  into  the  pipe 
leading  to  the  -ewer.     This  operation  usually  re-ulted 


New    pipe    bend    for    catch    basins    permits    easy    thawing    out. 

in  the  bend  or  trap  being  broken  in  several  pieces,  a 
new  bend  having  to  be  [Hit  in  to  the  catch-basin  dur- 
ing the  summer  to  keep  the  sewer  gas  from  becoming 
a  nuisance. 

The  new  patented  bend  has  a  hole  about  seven 
inches  from  the  spigot  end.  This  hole  is  three  inches 
in  diameter,  and  has  a  cast-iron  plug,  flanged  to  the 
curvature  of  the  pipe,  to  fit  into  it;  this  keeps  the  gas 
from  the  sewer  getting  into  the  catch-basin.  The  three- 
inch  hole  is  large  enough  to  allow  for  the  proper  thaw- 
ing out  of  the  pipes  leading  to  the  sewer,  and  will  also 
allow  for  the  flushing  of  the  pipes  should  a  block 
occur. 

This  new  bend  has  been  taken  up  by  the  city  of 
Ottawa,  and  will  be  used  on  all  new  catch-basins  from 
now  on.  The  T.  Sidney  Kirby  Co.,  Ltd.,  213  Sussex 
St.,  Ottawa,  are  the  distributing  agents  for  the  bend. 


Proper  Understanding  with  Labor 

(Continued   from   page   4<Vi"> 

what  it  could  to  bring  about  friendly  feejings  between 
the  two  parties,  and  they  had  met  some  reward  by 
producing  in  Canada  conditions  which  are  less  strained 
than  in  any  other  big  nation  in  the  world.  Some 
might  think  that  unemployment  could  be  reduced  by 
a  wave  oi  the  hand,  but  he  felt  that  conditions  are 
still  drifting,  and  that  unless  something  is  done  shortly 
there  will  he  a  really  serious  situation  next  winter. 
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Explosives    in    Road    Building 

Their  Judicious  Use  Will  Facilitate  Highway  Construction  Opera- 
tions and  Save  Arduous  Labor  and  Hours  of  Delay- 
Clearing  and  Preparation  of  Right-of-Way 


From  "Modern  Road  Building  and  Maintenance"  by  Andrew  P.  Anderson. 


THE  successful  road  builder  of  to-day  must  not 
only  know  how  to  organize  and  inspire  his 
working  force,  how  to  select  and  operate  his 
equipment,  but  he  must  also  know  how  and 
when  his  progress  can  be  efficiently  furthered  by  the 
use  of  explosives.  Road  building,  as  a  rule,  involves  a 
large  number  and  variety  of  operations,  all  of  which 
must  be  properly  synchronized  in  order  to  secure  the 
most  economic  rate  of  progress.  Furthermore,  in  road 
work,  the  problem  of  how  to  reduce  the  amount  of 
manual  labor  never  ceases  to  make  itself  felt.  Here 
the  road  builder  will  find  many  uses  for  explosives. 
For  example,  the  output  of  a  steam  shovel  can  fre- 
quently be  greatly  increased  by  a  judicious  use  of  ex- 
plosives to  loosen  the  ground.  A  few  stumps  or 
boulders  which  would  require  hours  of  arduous  man- 
ual labor  to  remove  with  the  attendant  delay  or  incon- 
venience to  other  parts  of  the  organization,  can  be 
blown  up  in  a  few  minutes,  or  the  excavation  of  a  wet 
ditch,  a  job  which  labor  justly  despises,  can  often  be 
accomplished  by  means  of  explosives  with  satisfaction 
and  profit  to  all  concerned. 

The  most  frequent  uses  for  explosives  which  are 
met  with  in  road  work  are,  in  general,  encountered  in 
connection  with  the  clearing  and  preparation  of  the 
right-of-way,  the  performance  of  the  earth  or  rock 
excavation,  the  construction  of  drainage  ditches  or 
water  channels,  and  the  opening  and  operation  of  local 
quarries  or  material  pits.  Other  uses  involve  the 
excavation  for  bridge  and  culvert  foundations,  the 
blasting  of  holes  for  trees,  guide,  sign  and  fence  posts, 
the  breaking  of  ice  jams,  vertical  drainage  of  sink 
holes,  the  removal  of  obstructions  to  the  line  of  sight 
on  dangerous  curves,  etc. 

Use  of  Explosives  in  Clearing  and  Preparing  the 
Right-of-Way 

Modern  road  building  very  frequently  involves  a 
widening  of  the  old  right-of-way  -as  well  as  more  or 
less  relocation.  This  nearly  requires  the  removal  of 
trees  and  stumps,  boulders  or  ledges,  and  the  moving 
of  fences,  guide  boards  and  telephone  poles.  Very 
often  any  or  all  of  these  operations  can  be  expedited 
and  their  cost  materially  reduced  by  a  judicious  use 
of  explosives. 

Blasting  Stumps  and  Trees: — Many  thorough  tests 
covering  a  long  period  of  time  have  proven  that  the 
cheapest,  quickest,  and  most  satisfactory  means  of 
removing  stumps  and  large  trees  from  the  right-of- 
way  is  by  the  use  of  dynamite,  alone  or  in  conjunction 
with  a  stump  puller.  When  the  stumps  are  small  and 
the  ground  loose  they  can  often  be  removed  by  the 
aid  of  a  team  of  horses,  a  tractor,  truck,  or  road 
roller.  In  swamps  and  wet  ground  where  stump  re- 
moval by  other  methods  is  almost  impossible,  satis- 
factory results  are  easily  obtained  by  the  use  of 
dynamite. 

The  most  economical  method  of  removing  stumps 
with  lateral  roots  is  to  combine  the  use  of  dynamite 


with  a  stump  puller.  The  large  stumps  are  blown 
loose  and  split  by  means  of  charges  of  explosives  pro- 
perly placed,  and  then  the  roots  and  pieces  that  remain 
are  removed  by  the  stump  puller,  a  team  with  block 
and  tackle,  or  a  tractor. 

A  large  job  that  contains  all  sizes,  types,  and  ages 
of  stumps  can  usually  be  handled  most  economically 
by  making  two  trips  over  the  ground.  A  few  stumps 
that  appear  easy  enough  for  the  puller  will  always 
fail  to  move  and  will  require  blasting,  while  the  blown 
stumps  will  occasionally  leave  a  root  too  tough  for 
the  team.  Therefore,  a  second  shooting  of  left-overs 
and  a  cleaning  up  of  loose  pieces  and  roots  is  occasion- 
ally advisable.  The  work  should  be  handled  in  such 
manner  that  the  blaster  and  teams  do  not  interfere 
with  each  other.  This  can  usually  be  done  by  having 
them  working  on  different  ends  of  the  job. 

Different  Types  of  Stumps: — Stumps  are  divided 
into  two  general  classes:  Those  having  a  heavy,  long 
tap  root,  with  a  fringe  of  lateral  or  brace  roots  near 
the  top,  like  the  pine  and  white  oak,  and  those  having 
large  spreading,  lateral  roots,  like  the  black  oak,  chest- 
nut, and  redwood.  To  remove  these  different  types 
properly  by  dynamite  requires  slightly  different 
methods.  Furthermore,  the  older  a  stump  is;  the 
more  easily  it  can  be  blasted,  as  its  resistance  to  re- 
moval decreases  with  the  extent  of  decay.  Green 
stumps  are  the  most  difficult  to  take  out  and  require 
from  half  again  to  twice  the  quantity  of  explosives. 

Stumps  with  Heavy  Tap  Roots: — There  are  two 
methods  of  placing  the  charge  in  blasting  top-rooted 
stumps. 

When  the  brace  roots  are  small,  and  it  is  desired 
to  use  a  minimum  of  powder  at  the  expense  of  a  little 
more  labor,  the  best  way  is  to  expose  the  tap  root  to 
a  depth  of  18  inches  or  2  feet,  or  make  a  hole  with  a 
soil  auger  or  punch  bar  that  will  strike  the  root  about 
2  feet  below  the  surface.  A  hole  is  then  bored  with  a 
wood  auger  somewhat  more  than  half  through  the 
root.  In  loading,  the  cartridges  should  be  split,  and 
all  of  the  charge  packed  into  the  hole  in  the  wood  if 
possible  and  the  remainder  of  the  hole  then  filled  to 
the  surface  with  moist  clay  or  other  available  stem- 
ming material  and  well  tamped.  Where  much  work 
is  involved,  a  boring  machine  with  a  power-driven 
auger  can  be  used  advantageously. 

Where  the  boring  of  the  root  or  the  stump  involves 
too  much  time  or  expense  the  stump  may  be  removed 
by  simply  placing  at  least  two  feet  below  the  surface 
of  the  ground,  but  snug  up  against  and  symmetrically 
around  the  tap  root,  two  or  more  charges  of  dynamite 
which  are  then  exploded  by  a  blasting  machine. 
Sometimes  a  single  charge  is  placed  in  this  manner. 
This  method  requires  more  powder,  but  less  labor, 
than  that  described  in  the  preceding  paragraph. 

It  it  is  desired  to  place  a  heavy  charge  in  a  hole 
or  to  concentrate  the  load  in  the  bottom  of  a  hole,  an 
enlargement  of  the  bottom  for  this  purpose  may  be 
effected   by   "springing."     To   spring  a   hole   a   light 
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charge  of  one-quarter  or  one-half  a  cartridge   is  ex- 
ploded in  the  bottom. 

When  shooting  a  single  hole,  fuse  and  blasting  cap 
are  entirely  satisfactory,  but  when  there  are  more  than 
one,  a  blasting  machine  should  be  used,  so  that  all  the 
holes  will  explode  simultaneously,  each,  in  this  way, 
assisting  the  other. 

The  depth  at  which  to  place  charges  depends  upon  • 
the  size  of  the  tree  or  stum])  and   the   tap   root,   the 
method  used  for  blasting,  and  also  upon  the  depth  of 
the  excavation  to  the  road  grade  at  that  point. 

The  amount  of  charge  to  use  will  vary  consider- 
ably, due  to  difference  in  toughness  of  roots,  the  char- 
acter of  soil,  wet  or  dry  ground,  and  other  conditions. 
For  this  reason  no  fixed  rule  can  be  given  for  the 
quantities  of  explosives  to  use  for  various  sized 
stumps.  The  proper  loading  will  best  be  determined 
by  practical  tests  on  the  ground.  The  blasting  of  half 
a  dozen  stumps  will  give  a  very  good  line  on  the  most 
economical  amounts  to  use  under  the  existing  con- 
ditions. 

Blasting  Stumps  Having  Large  Lateral  Roots: — 
When  blasting  stumps  have  heavy  spreading  lateral 
roots,  a  charge  placed  under  the  centre  of  the  stump 
alone  might  result  in  merely  splitting  the  stump,  the 
large  roots  remaining  and  holding  the  split  pieces. 
This   method    is    successful    with    small,    lateral-rooted 


Charge   properly  placed  for  blasting  stumps  with   either   tap  roots  or 
lateral  roots. 

stumps,  but  in  the  case  of  large  stumps  charges  must 
be  placed  also  under  each  of  the  heavier  roots,  the 
amounts  depending  upon  the  size  of  the  roots,  which 
can  be  determined  with  a  quarter-inch  pointed  steel 
rod  or  searcher.  A  blasting  machine  should  be  used 
for  simultaneous  firing. 

When  using  a  single  charge  under  a  small  stump 
of  this  kind  or  under  an  old  stump  with  decayed 
center,  the  load  should  be  placed  a  considerable  depth 
below  the  butt,  so  that  a  substantial  cushion  of  earth 
will  distribute  the  force  of  the  explosive  and  prevent 
mere  splitting  of  the  stump. 

While  a   stump  removed  with  a  puller  often  has 


several  times  its  own  weight  of  earth  clinging  to  it,  a 
blasted  stump  is  free  of  snch  encumbrance  and  it  often 
broken  into  several  pieces.  This  greatly  facilitates 
subsequent  handling  and  burning. 

Removing  Stumps  of  Very  Large  Size: — On  the 
Pacific  Coast,  redwood,  fir,  pine  and  cedar  trees  grow 
to  enormous  size.  Their  roots  usually  stay  near  the 
surface,  due,  in  a  large  measure,  to  the  wet  climate. 
These  stumps  can  be  removed  in  the  same  manner  as 
the  smaller  stumps  of  similar  type. 

As  an  indication  of  the  amount  of  explosives  re- 
quired to  remove  these  enormous  stumps,  square  the 
largest  diameter  in  feet.  The  result  will  jjive  the 
approximate  number  of  \%  x  8-inch  sticks  necessary. 
This  is  no  fixed  rule,  but  merely  indicates  a  point  from 
which  to  start.  The  varying  character  and  condition 
of  stumps  and  soils,  here  as  elsewhere,  cause  very 
different  requirements,  and  only  experience  can  estab- 
lish the  most  efficient  practice. 

Removing  Trees  with  Dynamite : — Clearing  the 
right-of-way  for  road  work  frequently  necessitates 
the  removal  of  many  trees.  The  quickest  method  of 
accomplishing  this  is  by  blasting.  In  felling  trees 
with  dynamite,  the  placement  of  holes  is  the  same  as 
for  stumping.  Larger  quantities  of  explosives  are 
necessary,  however,  because  of  the  greater  weight  to 
be  lifted.  By  judgment  in  the  placing  of  charges  the 
direction  of  fall  can  be  controlled.  An  observance  of 
the  wind  may  be  made  to  render  material  assistance  in 
both  felling  and  direction  of  fall.  Trees  having  value 
for  saw  stock  should  not  be  blasted,  as  the  trunk  may 
be  ruined  for  the  saw  mill  by  a  split  resulting  from 
the  explosion. 

Selecting  the  Type  of  Dynamite  for  Stumping: — 
It  is  frequently  the  case  that  in  blasting  stumps,  the 
road  builder  uses  almost  any  kind  of  powder  that 
happens  to  be  on  hand.  While  this  may  do  the  work, 
it  is  generally  not  economical,  and  the  dynamite  best 
adapted  for  stump  removal  should  be  selected. 

In  dense,  heavy  soils  such  as  those  containing 
muck,  clay,  or  silt,  a  low  strength  explosive  is  the 
more  satisfactory.  A  heaving  and  lifting  effect  is 
desired,  and  the  confinement  of  the  charge  in  such 
compact  soils  is  so  good  that  the  lower  strength  pow- 
ders accomplish  the  work  before  the  escape  of  the 
gases.  Twenty  to  thirty  per  cent,  strength  are  best 
for  this  work. 

In  coarse,  light,  dry  soils,  such  as  sand,  an  explo- 
sive is  necessary  that  exerts  its  force  before  the  gases 
can  get  out  through  the  quickly  displaced  material. 
For  this  reason,  higher  strength  powders,  fifty  to 
sixty  per  cent.,  are  required  for  good  results. 

Hercomite  is  a  very  economical  powder  for  ordin- 
ary stump  blasting  under  warm,  dry  conditions. 
Special  No.  1,  however,  is  generally  to  be  preferred, 
as  it  is  low-freezing  and  resists  moisture  better  than 
the  former. 

Blasting  Boulders: — Before  the  grading  of  a  sec- 
tion of  road  is  begun,  disposal  should  be  made  of  such 
boulders  as  may  be  too  large  to  be  readily  handled. 
As  the  grading  proceeds,  the  embedded  boulders  also 
need  attention.  Dynamite  is  the  most  effective  means 
of  breaking  them  up. 

There  are  three  methods  of  blasting  boulders, 
called,  respectively,  mudcappine.  blockholing.  and 
snakeholding,  or  undermining.  Some  knowledge  con- 
cerning the  points  and  natural  cleavage  planes  of  the 
various  classes  of  rocks  and  the  placement  of  charges 
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with  respect  to  these  lines  of  weakness,  simplifies  the 
breaking  of  the  boulder.  ' 

Mudcapping :— Mudcapping  is  most  commonly 
used  because  it  requires  neither  drilling  nor  punching 
of  holes  and  causes  the  least  scattering  of  pieces. 
The  explosive  is  merely  laid  upon  the  rock  at  a  point 
where  the  most  effective  blow  might  be  struck  with 
a  heavy  sledge  hammer.  The  charge  should  be  well 
covered  with  moist  clay  or  earth,  firmly  packed  down. 
The  effectiveness  of  this  kind  of  boulder  blasting  is 
due  to  the  intensely  fast  action  of  dynamite,  which  is 
so  quick  that  even  atmospheric  displacement  results 
in  comparativeh'  high  resistance.  Mudcapping  re- 
quires practically  no  labor,  but  more  powder  is  neces- 
sary than  with  either  of  the  other  two  methods.  It  is 
best  adapted  to  use  on  rather  Hat-shaped  shoulders 
having  a  brittle  structure  or  well-defined  lines  of 
weakness. 

Blockholing: — With  the  blockholing  method,  a 
hole  is  drilled  into  the  boulder,  the  explosive  placed  in 
the  bottom  of  this  hole  and  tamped  firmly,  and  the 
charge  fired  in  the  usual  way.  Blockholing  requires 
the  most  labor  of  the  three  methods,  but  uses  the 
least  powder.  With  the  hole  properly  placed,  and  of 
the  right  depth,  a  surprisingly  small  quantity  of  ex- 
plosives will  accomplish  the  desired  work.  The 
depth  of  the  hole  depends  upon  the  character  of  the 
rock,  a  deep  hole  being  required  in  brittle  or  tough 
rock,  while  a  shallow  hole  can  be  used  in  crumbly  or 
easy-splitting  rocks. 

Snakeholing: — If  the  boulder  is  parti v  embedded, 
and  in  such  a  position  that  neither  mudcapping  nor 
blockholing  can  be  used  advantageously,  the  snake- 
holing  method  is  employed.  A  hole,  or  holes,  is  dug 
or  punched  with  a  bar  beneath  the  stone,  and  the 
charge  of  cxplosves  placed  against  it >  underside,  and 
well  tamped.  This  method  requires  less  dynamite 
than  mudcapping  because  of  the  better  confinement. 
Explosives  to  Use  for  Boulders:-  The  quantity 
and  grade  of  explosives  to  use  in  boulder  blasting 
depends  upon  the  character  and  size  of  the  boulder 
and  the  method  employed  for  breaking  it.  When 
mudcapping.  a  fast,  high-strength  explosive  should  be 
employed,  such  as  50  or  60  per  cent,  extra  ammonia 
dynamite  or  straight  nitroglycerin  dynamite,  the 
latter  being  better  for  eery  hard,  tough  rocks.  Because 
of  the  confinement  of  the  charge  in  snakeholing  and 
blockholing,  the  quick,  smashing  blow  is  not  required, 
and  25  to  40  per  cent,  powders  are  better  for  these 
methods;  extra  low-freezing  dynamite  is  much  used 
for  such  work. 

Blasting  Holes  for  Posts  and  Poles: — Many  holes 
must  be  dug  along  the  modern  road  for  fencing,  guard 
rails,  guide  and  sign  posts  and  poles  for  telegraph  and 
telephone  lines.  Tf  the  ground  is  at  all  hard,  the 
digging  of  these  by  hand  is  very  tedious  and  expen- 
sive. By  the  use  of  a  little  dynamite  these  holes  can 
be  quickly  and  cheaply  made.  In  rocky  ground,  dy-  ' 
namite  is  a  necessity,  and  in  hard  ground,  requiring 
the  use  of  a  pick  or  bar  for  loosening,  its  employment 
represents  a  great  saving  of  time  and  labor.  If  the 
surface  material  is  soft,  the  hole  should  be  outlined  to 
its  proper  size  to  a  depth  of  about  a  foot,  after  which 
the  hole  for  the  charge  can  be  made  quickly  with  a 
punch  bar  or  soil,  auger.  If  the  hole  is  in  fairly  soft 
ground  and  not  very  deep,  from  one-quarter  to  a  whole 
cartridge  loaded  in  the  bottom  and  exploded  will 
loosen  the  <oil  and  make  easy  digging. 

For  the  blasting  of  deeper  holes,  it  is  well  to  dis- 
tribute the  charge  along  the  length  of  the  hole,  so  that 


the  ground  will  be  well  broken  to  the  surface,  and  pot 
holes  avoided.  This  can  lie  done  by  cutting  a  cart- 
ridge into  several  pieces  and  then  tying  these  pieces 
to  a  straight  stick  at  intervals  of  a  few  inches.  The 
upper  charge  is  primed  with  a  cap  and  fuse,  and  the 
whole  charge  lowered  into  the  hole  and  fired.  The 
explosion  of  the  primer  transmits  sufficient  shock 
along  the  hole  to  detonate  the  rest  of  the  charge. 
This  will  be  found  to  be  a  most  effective  method  for 
digging  holes. 


Burlington  Steel  Go.  of  Canada  Issue 

Attractive  Catalog 

The  Burlington  Steel  Company,  Ltd..  of  Hamilton, 
have  issued  an  especially  attractive  booklet,  entitled 
"Steel  liars  for  Concrete  Reinforcement."  The  com- 
pany point  out  that  the  most  important  factors  in 
concrete  reinforcement  are  the  tensile  strength  and 
the  elastic  limit  of  the  reinforcing  bar.  The  metal  in 
the  reinforcing  bar,  when  under  strain,  stretches  as 
soon  as  the  elastic  limit  has  been  reached,  with  a  re- 
sulting decrease  in  section,  drawing  loose  from  the 
concrete  and  destroying  the  monolithic  bond  existing 
before  this  point  is  reached.  The  elastic  limit  of  the 
Burlington  Steel  Company's  rail  carbon  >teel  is  50,000 
to  60.000  pounds  per  square  inch,  either  twisted  or 
plain,  as  compared  with. an  elastic  limit  of  25.0CKJ  to 
50,000  pounds  in  soft  steel.  These  bars  are  supplied 
by  the  company,  from  their  up-to-date  factory  at 
Hamilton,  in  various  sizes,  lengths  and  shapes  or 
special  shapes  to  meet  particular  requirements.  Con- 
siderable space  in  the  booklet  is  given  over  to  tech- 
nical information  in  connection  with  the  reinforcing 
of  concrete  beams  and  slabs,  which  should  be  of*  con- 
siderable interest  to  the  engineer.  The  booklet  also 
contains  many  excellent  illustrations  of  buildings, 
completed  and  under  construction,  in  which  the  com- 
pany's rail  carbon  steel  bars  were  used  for  the  con- 
crete reinforcement. 


New  Book 


"The  Location,  Grading  &  Drainage  of  Highway-." 
b\  Wilson  J.  Herger.  C.F...  engineer  Xew  York  State 
Department  of  Highways;  McGraw-Hill  Book  Com- 
pany, Inc.,  publishers.  This  book  is  the  first  of  a 
series  of  four  volumes,  presenting  the  road  problem 
from  the  standpoint  of  the  constructing  engineer  and 
is  intended  for  the  use  of  students  and  practising  en- 
gineers. It  covers  a  discussion  of  general  principles 
governing  the  policy  of  highway  programs,  such  as 
the  sketch  of  the  program,  general  character  of  the 
system,  classification,  layput,  appropriation  estimates, 
fundamental  principles  of  design,  and  economy  in 
design.  It  develops  a  detailed  theory  of  economic 
location  and  grade  line  design  from  the  standpoints 
of  both  horse  and  motor  traffic  and  discusses  cross- 
sections,  roadway  widths,  right-of-way  and  drainage. 
In  a  word,  the  volume  seeks  to  cover  concisely,  but 
fully,  the  relatively  prominent  features  of  highway 
construction. 

The  other  volumes  of  the  series  are  in  preparation. 
Thev  will  cover  the  selection  of  pavement  type, 
methods  of  construction,  maintenance,  and  reconstruc- 
tion, also  the  detailed  methods  of  field  and  office  work 
and  construction  engineering  and  inspection.  Well 
illustrated;  294  pages,  approximately  6"x  6". 
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Manipulation   of   Asphalt  for 

Highway  Work 

Equipment  That  is  Essential  for  the  Proper  Handling  of  Asphalt  and 
Methods  of  Storing,  Heating  and  Mixing  the  Material 

By  HENRY  B.  DROWNE 
Divisional  Engineer,  the  Lane  Construction  Corporation. 


Prepared    tor    publication    as    :i    brochw 


DJ     the     Asphalt     A- 


ASPHALT  is  furnished  on  the  road  job  in  one  of 
three  ways  as  follows:  in  barrels  or  drums,  in 
tank  cars,  and  in  tank  trucks.  The  type  of 
construction  and  the  equipment  at  hand  will 
determine  the  best  method  to  adopt.  Material  de- 
livered in  tank  cars  costs  usually  two  to  four  cents  less 
a  gallon  than  material  furnished  in  barrels  or  drums, 
and  where  the  amount  of  material  to  be  used  is  large, 
tank  car  deliveries  should  be  taken  advantage  of. 
Work  which  is  situated  near  a  distributing  station  of 
an  asphalt  company  can  be  supplied  with  the  asphalt 
cheaper  usually  than  in  any  other  way  by  hauling  the 
hot  asphalt  in  tank  trucks  direct  from  the  plant. 
ISarrel  shipments  are  only  warranted  when  the  quan- 
tity to  be  used  is  less  than  a  tank  car,  or  a  service 
from  a  distributing  station  cannot  be  obtained.  In 
hot  mix  work  it  may  be  more  convenient  in  some  cases 
to  have  the  asphalt  shipped  in  drums.  As  an  illus- 
trative case, — when  railroad  transportation  was  un- 
certain, if  all  the  asphalt  required  was  shipped  to  the 
work  in  drums  and  stored,  no  delays  would  be  incurred 
in  waiting  for  asphalt,  which  might  be  the  case  if 
shipments  were  made  in  tank  cars. 

When  asphalt  is  shipped  in  tank  cars,  steam  for 
heating  same  can  often  be  supplied  from  the  boilers  of 
some  plant  alongside  of  the  siding  on  which  the  car 
is  placed.  The  expense  of  such  an  arrangement  is 
usually  not  great  and  as  such  boilers  carry  a  higher 
pressure  and  have  a  large  steam  capacity  than  the 
portable  boiler  used  by  the  contractor,  the  asphalt  is 
heated  more  rapidly.  Where  such  an  arrangement 
cannot  be  obtained,  a  portable  boiler  or  road  roller 
may  be  pined  up  to  the  car.  The  higher  the  steam 
pressure,  the  greater  the  efficiency  obtained  in  heating. 
A  20  horse  power  boiler  carrying  a  pressure  of  not 
less  than  100  pounds  will  meet  the  requirements.  If 
the  tank  car  can  be  placed  so  that  a  gravit}  flow  from 
it  can  be  obtained,  no  pump  will  be  necessary  to  load 
tin-  material;  A  pump' is  required  in  the  majority  of 
cases,  however,  and  a  duplex  steam  pump  of  a  capacity 
of  50  to  60  gallons  per  minute  is  sufficiently  large.  A 
tank  car  can  be  heated  much  more  rapidly  if  the 
asphalt  is  kept  circulating,  which  may  be  accomplished 
by  continually  pumping  the  asphalt  from  the  bottom 
of  the  car  around  through  the  pipes  to  the  top.  A 
prooer  arrangement  of  valves  and  pipes  will  allow  this 
to  be  done. 

It  is  possible  to  raise  the  temperature  of  the  asphalt 
1>\  superheating  the  steam,  or  by  pumping  the  asphalt 
through  a  short  coil  of  pipe  laid  on  a  coal  lire,  the  coil 
being  placed  in  the  line  between  the  pump  and  the 
delivery  end  to  the  tanks  in  which  the  asphalt  is  to  be 
hauled  away.  Many  of  the  distributing  trucks  and 
tanks  .used  on  penetration  jobs  are  equipped  SO  as  to 
load   themselves  from   tank  cars.       This  is  usually   ac- 


complished by  a  [jump  on  the  truck,  by  creating  a 
vacuum  in  the  receiving  tank,  or  by  applying  either 
steam  or  air  pressure  to  the  top  of  the  tank  car  and 
forcing  the  material  over.  Trying  to  heat  asphalt  in 
a  tank  car  is  an  expensive  and  vexing  problem  for  the 
contractor.  If  the  coil  does  not  leak  too  badly,  the 
material  may  be  heated  hot  enough  to  pump  from  the 
car  and  then  brought  to  the  temperature  at  which  it 
is  to  be  used  by  some  means  outside  of  the  tank  car. 
Where  the  coil  is  in  such  bad  shape  that  much  foam- 
ing will  occur  before  the  material  gets  warm  enough 
to  pump,  the  coil  in  the  car  will  have  to  be  abandoned 
and  small  coils  will  have  to  be  inserted  in  the  car 
through  the  manhole. 

Demurrage  on  tank  cars  counts  up  rapidly  after 
the  car  is  held  beyond  the  free  time.  On  penetration 
work,  a  tank  can  be  unloaded  usually  in  from  one  to 
two  days  after  the  material  is  hot.  so  that  a  tank 
should  not  be  held  for  any  length  of  time,  if  the  work 
is  properly  planned  and  the  weather  is  favorable  for 
application  of  asphalt.  When  tank  car  shipments  are 
used  in  connection  with  a  mixing  plant,  the  time  of 
unloading  will  be  somewhat  longer,  possibly  from  four 
days  to  a  week.  There  is  this  difference  between 
penetration  work  and  hot  mix  work,  however,  that 
must  be  appreciated.  In  penetration  work  where  the 
traffic  can  be  kept  off  the  road,  long  Stretches  of 
road  can  be  prepared  in  anticipation  of  the  asphalt, 
and  when  the  asphalt  arrives  the  road  surface  can  be 
rapidly  made  up.  and  practically  no  lost  time  is  in- 
volved. Serious  delays  will  occur  in  hot  mix  work 
due  to  lack  of  asphalt.  The  mixing  plant  is  idle  and 
no  progress  at  all  can  be  made  on  the  finished  surface. 

To  provide  against  such  a  contingency  it  is  often 
advisable  in  hot  mix  work  to  build  storage  tanks  that 
will  have  a  capacity  of  one  or  more  tank  car>.  so  that 
a  reserve  supply  of  asphalt  may  always  be  had.  If  a 
storage  tank  is  provided,  the  tank  car  can  be  unloaded 
without  delay.  Steel  shells  of  a. size  sufficient  to 
accommodate  a  tank  car  are  expensive  and  are  cum- 
bersome to  move  and  erect  unless  a  permanent  set  up 
is 'to  be  had.  In  connection  with  the  work  of  port- 
able mixing  plants,  concrete  tanks  may  be  constructed 
below  the  ground  level  and  abandoned  when  the  job 
is  done.  Such  tanks  can  be  constructed  of  the  desired 
size  and  equipped  with  the  necessary  steam  coils  and 
roofed  to  keep  out  the  water  at  a  nominal  cost.  The 
asphalt  is  heated  in  the  tank  car  and  allowed  to  run 
by  gravity  into  the  concrete  tank  from  which  it  is 
pumped,  a-   required   to  the   mixing  plant. 

Barrel  and  drum   shipments  are  heated   in 

In  either  penetration  or  hot  mix  work  it  is  important 
to  have  a  kettle  eapacitv  large  enough  for  the  needs 
of   the    work,    in    order   to   make   proper   pr  >gress   and 
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decrease  the  cost.  For  a  portable  kettle  on  pene- 
tration work,  the  writer  would  not  recommend  a  size 
smaller  than  500  gallons  capacity,  and  three  such 
kettles  would  be  required  for  the  usual  job.  Two 
1250  gallon  kettles  are  sufficiently  large  to  supply  a 
1000  square  yard  mixing  plant.  If  cold  material  is 
fed  gradually  to  a  kettle  as  it  is  being  emptied,  a  new 
charge  will  be  hot  in  much  quicker  time  than  if  re- 
loading the  kettle  is  not  started  until  it  is  practically 
empty.  Kettles  should  be  regularly  and  thoroughly 
cleaned,  the  interval  of  cleaning  depending  somewhat 
upon  the  asphalt  used.  Asphalt  will  form  layers  of 
coke  on  the  bottom  of  the  kettle  which  not  only  re- 
tards the  heating  greatly,  but  also  ruins  the  kettle 
bottom  if  not  removed  by  allowing  it  to  burn  through. 
The  same  general  principles  which  apply  to  the 
economics  of  hauling  other  material,  apply  to  hauling 
asphalt.  Some  asphalt  companies  have  developed  a 
motor  truck  distributor  tank  to  a  high  degree  of  effi- 
ciency for  use  in  penetration  work.  The  capacity  of 
the  largest  tank  is  about  1000  gallons.  These  trucks 
work  from  asphalt  refineries  located  near  the  large 
centers  and  haul  to  points  sometimes  fifty  miles  away. 
Such  machines  are  manufactured  for  sale  to  the  con- 
tractor by  a  number  of  companies  and  give  excellent 
results  in  doing  the  work.  A  motor  truck  distributor, 
however,  is  an  expensive  piece  of  plant  and  unless  a 
contractor  is  sure  to  have  penetration  work  sufficient 
to  keep  it  busy,  it  is  not  advisable  to  purchase  such  an 
outfit.  Certain  companies  make  a  tank  with  distri- 
butor attached  that  may  be  mounted  on  a  5-ton  dump 
truck,  the  dump  body  being  first  removed.  Such  an 
outfit  is  better  for  all  round  work  because  when  not 
putting  on  asphalt,  the  dump  body  can  be  replaced 
and  the  truck  used  for  hauling  other  material.  By 
mounting  a  1000  gallon  tank  equipped  with  steam  coils 
on  a  truck  chassis,  a  cheap  method  of  hauling  asphalt 
can  be  obtained  where  the  haul  is  long.  The  cost  of 
such  a  tank  is  relatively  small. 

Hand  distribution  in  penetration  work,  although  it 
may  give  very  good  results  if  done  with  extreme  care. 
is  not  in  the  author's  opinion  to  be  recommended. 
There  are  a  number  of  pressure  distributors  on  the 
market  that  do  the  work  in  a  much  more  rapid  and 
better  manner.  A  low  priced  machine  which  has  been 
successfully  used  in  connection  with  kettle  heating-  is 
described  as  follows : — It  consists  of  a  200-galloi. 
drum,  an  air  pump  and  tank  mounted  on  a  frame  sup- 
ported on  a  cylindrical  roller.  The  spray  nozzles  are 
inserted  into  the  bottom  of  the  drum  in  which  the 
asphalt  is  placed.  When  filling  the  drum,  it  is  turned 
so  that  the  nozzles  come  at  the  top  and  is  kept  in  this 
position  until  just  before  distribution  is  started.  This 
keeps  the  asphalt  from  cooling  and  plugging  the 
nozzles.  The  drum  is  piped  to  the  air  tank  and  by 
means  of  an  automatic  valve,  a  constant  air  pressure 
can  be  maintained  in  the  drum  contaning  the  asphalt. 
The  air  pump  is  driven  by  a  steam  connection  from 
the  roller.  The  frame  work  of  the  machine  is  attached 
to  the  draw  bar  of  the  roller  in  such  a  manner  that  in 
distributing  the  asphalt,  the  roller  operator  only  has 
to  concern  himself  with  the  steering  of  the  roller, 
the  distributor  following  exactly  the  line  of  travel  of 
the  roller.  This  machine  will  apply  the  asphalt  in  a 
very  satisfactory  manner  and  if  the  capacity  of  the 
kettles  is  sufficient,  2000  to  3000  gallons  a  day  is  not 
much  to  expect  for  a  daily  output. 

A  more   expensive  machine,  but  one   that   is  well 
adapted  for  jobs  on  which  a  large  quantity  of  asphalt 


is  to  be  manipulated  is  of  the  following  type:— A  500 
to  600  gallon  cylindrical  tank  is  mounted  on  a  sub- 
stantial four  wheel  truck  having  wide  tired  wheels 
and  the  front  and  rear  wheels  do  not  track.  A  fire 
box  is  constructed  underneath  the  tank  so  that  direct 
heat  can  circulate  under  and  around  the  lower  part  of 
the  tank.  The  spray  bars  are  piped  to  and  hung  from 
the  rear  of  the  tank.  An  air  pump  is  mounted  on  the 
side  of  the  machine  and  piped  to  the  top  of  the  tank. 
When  in  operation  the  distributor  is  hauled  by  a  roller 
which  also  furnishes  steam  to  run  the  air  j)ump.  By 
an  arrangement  of  valves,  a  constant  air  pressure  can 
be  obtained  on  the  asphalt  in  the  tank  when  distribu- 
tion is  taking  place.  The  air  forces  the  asphalt  out  of 
the  tank  through  the  spray  nozzles  onto  the  road. 
The  fire  box  is  an  important  feature  of  this  distributor 
because  it  furnishes  a  means  of  rapidly  raising  the 
temperature  of  the  asphalt  to  any  degree  desired. 
This  machine  can  be  used  in  conjunction  with  heating 
the  material  in  kettles,  but  a  larger  output  may  be 
obtained  if  the  asphalt  is  taken  from  a  tank  car  de- 
livery. On  short  hauls  the  distributor  may  be  loaded 
directly  from  the  tank  car,  but  on  long  hauls  it  is 
better  to  keep  the  distributor  on  the  road  and  fill  it 
from  hauling  tanks  which  have  been  loaded  at  the 
tank  car.  Although  not  ordinarily  done,  it  is  possible 
to  spray  widths  up  to  18  feet  with  one  passage  of  this 
machine  by  making  the  spray  bars  sufficiently  long. 

Many  of  the  motor  truck  distributors  previously 
mentioned  have  a  small  steam  boiler  mounted  on  the 
truck  for  the  purpose  of  heating  the  asphalt  while  in 
transit  and,  in  cases  where  air  pressure  is  used  in  dis- 
tributing the  asphalt,  the  boiler  furnishes  the  neces- 
sary steam  to  run  the  air  pump.  Asphalt  can  be 
applied  more  rapidly  by  motor  truck  distributors  than 
by  the  two  machines  previously  described  and  a  con- 
tractor will  ordinarily  use  such  means  of  distribution 
when  same  can  be  furnished  at  a  cost  which  does  not 
exceed  too  greatly  the  cost  of  some  of  the  slower 
methods. 

Mixing  Plants 
Mixing  plants  are  of  three  distinct  types. — namely, 
stationary,  portable,  and  railroad  plants.      All  consist 
of  the  same  units,  but  arranged  differently,  so  a-   to 
adapt  themselves  to  the  purpose  for  which  the  plant 
is  to  be  used.      For  highway  construction  over  an  ex- 
tended area  the  stationary  plant  is  out  of  the  question. 
although  exceptional   instances   occur   where   the   mix 
is  hauled  for  very  long  distances.'    Whether  a  railroad 
plant  or  a  portable  plant  is  the  better  proposition  for 
the  contractor  depends  somewhat  upon   the  kind  and 
amount  of  work  he  may  expect  to  do.      The  ra.lroad 
plant  has  been  designed  to  prepare  sheet  asphalt  mix- 
tures.     Until  recently  very  little  sheet  asphalt  work 
has   been   called    for   on    state    highway    construction. 
The   investment   in  a  railroad   plant   is  large  and   the 
loss  on  invested  capital  when  the  plant  is  idle  should 
be  appreciated.      Furthermore,  the  added  cost  repre- 
sented by  car  frame  and  trucks  must  earn  depreciation 
and  interest  during  a  possible  use  of  only  a  few  days 
each    season.       For    county    highway    construction    it 
will  be  adapted  for  the  work  because  the  plant  can  be 
set  on  or  near  the  job,  thus  reducing  the  hauls  on  the 
ingredients  used  in  the  mix  and  the  finished  mix.     All 
types  are  operated  in  a  similar  manner  and  since  the 
writer  believes  the  portable  type  to  be  the  one  that 
will  be  most  commonly  used,  he  will  confine  his  re- 
marks to  this  type. 

There  are  several  makes  of  portable  plants.      The 
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plant  consists  of  four  units, — namely,  the  power  unit, 
the  kettle  unit,  the  mixing  unit,  and  the  drying  unit. 
I  he  kettle  unit  is  always  separate  and  with  most 
makes  the1  power  unit  is  separate.  In  some  the  drying 
and  mixing  units  are  also  separate.  The  separation 
of  units  is  undertaken  in  order  to  make  the  plant  more 
portable.  The  output  of  a  mixing  plant  largely 
depends  upon  the  capacity  of  the  driers.  The  most 
successful  driers  are  of  the  rotary  cylinder  type,  so 
incased  by  firebrick  and  metal  as  to  prevent  radiation 
of  heat  and  so  designed  that  the  hot  gases  of  com- 
bustion are  brought  into  direct  contact  with  the 
mineral  aggregate.  Provisions  for  preventing  the 
aggregate  from  passing  through  the  cylinder  in  a  mass 
and  for  quickly  removing  vapor  and  gases  are  es- 
sential. A  three  unit  plant  having  a  capacity  of  1250 
square  yards  of  2-inch  top  in  ten  hours  has  met  all  the 
requirements  demanded  of  it  in  this  kind  of  work  in 
a  very  satisfactory  manner.  In  this  particular  plant  the 
kettle  capacity  is  taken  care  of  by  two  12-ton  kettles. 
The  power  unit  consists  of  a  boiler  and  engine,  or 
where  electric  current  can  be  obtained,  a  40  horse 
power  motor  may  be  used.  The  drier  and  mixer  are 
mounted  on  a  four  wheel  truck,  this  unit  of  the  plant 
weighing  about  15  tons.  The  drier  is  one  of  the  rotary 
type,  mounted  over  a  large  fire  box  in  which  coal  or 
oil  may  be  used  for  fuel.  The  sand  and  stone  is  fed 
to  the  drier  by  means  of  a  bucket  elevator,  and  after 
passing  through  the  drier  is  carried  by  means  of 
another  elevator  to  the  screens  through  which  it 
passes  to  proper  compartments  of  the  storage  bin. 
From  the  storage  bin  the  hot  material  drops  by  gravity 
into  the  weighing  box  and  from  thence  into  a  pug  mill 
mixer.  The  hot  asphalt  cement  is  forced  by  com- 
pressed air  through  steam  jacketed  pipes  to  the  asphalt 
bucket  on  the  mixing  platform,  where  it  is  weighed 
and  discharged  into  the  mixer.  The  mixing  platform 
is  high  enough  from  the  ground  so  that  the  mix  can 
be  dropped  through  the  bottom  of  the  mixing  box  into 
wagons  or  trucks.  .While  such  a  plant  is  more  ex- 
pensive to  move  and  set  up  than  some  of  the  types 
which  are  lighter  and  more  portable,  the  output  ob- 
tained and  the  satisfaction  with  which  the  work  can 
be  done  should  recommend  a  plant  of  this  type  to  the 
contractor  who  contemplates  doing  much  hot  mix 
work. 

Roughly,  in  any  hot  mix  work,  the  asphalt  com- 
prises only  about  10  per  cent  of  the  total  weight  of  the 
mix.  The  remaining  90  per  cent  is  mineral  aggregate 
which  will  vary  in  its  requirements,  depending  upon 
the  type  of  pavement  that  is  being  laid.  The  proper 
location  of  the  plant  will  be  governed  principally  by  a 
consideration  of  the  hauls  on  the  mineral  aggregate. 
Suppose,  for  example,  a  paving  mixture  required  the 
use  of  stone  and  sand,  the  proportions  being  about 
two  of  stone  to  one  of  sand.  Assume  that  stone  was 
imported  by  railroad  and  point  of  delivery  was  one 
mile  away  from  the  end  of  a  job-  one  mile 
long,  making  average  haul  to  job  of  one  and 
one-half  miles  from  the  railroad  delivery.  Assume 
that  the  sand  supply  was  one-half  mile  from  the  end 
of  the  job,  making  average  haul  of  sand  one  mile  to 
the  job,  and  that  the  sand  was  one  and  one-half  miles 
from  the  railroad  delivery.  Where  should  the  plant 
be  located  from  the  standpoint  of  most  economical 
haul?  The  amounts  of  materials  making  up  the  mix 
would.be  stone  60  per  cent,  sand  30  per  cent,  and 
asphalt  10  per  cent,  or  70  per  cent  of  the  material  re- 
quired for  the  mix  would  be  delivered  at  the  railroad. 


I  or  purposes  of  comparison,  assume  that  twenty-five 
cents  a  ton  mile  would  be  the  cost  of  hauling  either 
of  the  raw  materials,  or  the  finished  mix.  The  fol- 
lowing tables  show  how  the  cost  of  hauling  per  ton 
might  work  out. 

Plant  Set  at  Railroad 

Cost  of  hauling  asphalt  and  stone  to  plant 0 

Cost  of  hauling  sand  to  plant   \]/2  miles,  :i0%   in 

a   ton    Ha". 

Cost  of  hauling  mix  to  road  V/2  miles   :',7 .:, 

Total   per   ton    48.75  cents 

Plant  Set  In  Sand  Pit 
Cost  of   hauling  asphalt   and   stone   to   plant,    l'/2 

miles,   70%    in   a   ton    20.2.'. 

Cost  of  hauling  sand  to  plant   0 

Cost  of  hauling  mix  to  road  1  mile   25.0 

Total   per  ton    51.2.'.  cents 

Plant  Set  at  End  of  Road 
Cost  of  hauling  asphalt  and  stone  to  plant.  1  mile, 

70%    in   a   ton 1-7.5 

Cost   of   hauling   sand   to   plant    '/;    mile.   Mt'i     in 

a   ton    :;.:.-, 

Cost  of  hauling  mix  to  road   Yi  mile   12.5 

Total    per    ton    :;:i.7.j  cents 

A  comparison  made  in  a  similar  manner  to  the 
above  will  show  in  each  case  how  the  most  economical 
haul  can  be  obtained  where  materials  are  brought  in 
from  different  points.  The  expense  of  set  up  and 
operation  should  be  taken  into  consideration  with  the 
economy  of  haul  before  a  set  up  is  determined  upon. 

In  preparing  pavement  mixtures  where  two  or 
more  materials  are  used  to  procure  the  required  grad- 
ing of  the  mineral  aggregate,  engineers  will  frequently 
require  measuring  boxes  to  be  used  in  delivering  the 
different  ingredients  to  the  machine,  so  as  to  insure 
the  right  proportions  being  maintained.  The  writer 
has  in  many  instances  prepared  a  mix  which  will  test 
out  correctly,  even  where  three  or  four  different  ma- 
terials are  used,  by  the  following  method.  This 
method  has  been  used  in  connection  with  the  portable 
plant  previously  described,  where  the  mineral  aggre- 
gate is  carried  to  the  drier  by  means  of  a  bucket  ele- 
vator. 

It  is  first  necessary  to  determine  the  proportions 
by  which  the  different  materials  are  to  be  used.  A 
batch  of  the  materials  of  these  proportions  is  carefully 
mixed  and  placed  around  the  foot  of  the  bucket  ele- 
vator so  as  to  form  a  crater.  The  stock  piles  of  the 
different  materials  are  placed  as  near  the  elevator  as 
possible  and  one  or  more  men  are  placed  at  each  stock 
pile.  When  the  plant  is  operating,  these  men  are 
trained  to  shovel  from  the  different  piles  in  a  certain 
definite  manner  according  to  the  proportions  of  the 
different  materials  required.  Men  on  one  pile  may 
take  a  heaping  shovelful,  and  on  another  the  men  may 
use  only  a  level  shovelful,  while  one  man  is  taking  a 
shovelful  from  a  third  pile.  The  men  throw  material 
from  the  different  piles  into  the  crater  of  carefully 
mixed  material  at  the  foot  of  the  elevator.  The  u>< 
of  different  size  shovels  is  advisable  in  some  c 

A  contractor  doing  hot  mix  work  should  under- 
stand how  to  make  tests  of  the  mix.  He  should  supply 
himself  with  a  set  y\  testing  sieves  and  make  frequent 
tests  of  the  output  for  the  purpose  of  controlling  the 
proportions  to  be  used. 

Messrs.  Festherstonhaugh  and  McDougall.  archi- 
tect^, have  removed  from  the  Drummond  Building  to 
85  Osborne  Street.  Montreal. 


428 


THE    CONTRACT    RECORD 


April  27,   193! 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


Mr.  E.  Cormier,  architect,  is  moving  from  to  Cathcart 
St.  to  ."ill  St.  Catherine  St.  W.,  Montreal. 

Mussens,  Limited,  have  removed  from  211  McGill  Street 
to  the  Dubrule  Building,  Phillips  Place,  Montreal. 

It  is  understood  the  city  council  of  Montreal  will  call 
new  tenders  for  this  year's  paving  work,  owing  to  a  drop  in 
the  price  of  asphalt. 

The  muncipality  of  Birchcliffe,  Onfc,  is  to  have  a  new 
office  building  this  summer,  to  accommodate  the  local  public 
utilities  commission. 

Messrs.  Eetherstonhaugh  &  McDougatl,  architects,  have 
moved    their    offices    from    511    St.    Catherine    St.    \\\.    to    85 

<  >sbornc   St..   Montreal. 

The  Erie  Ball  Engine  Co.,  Pittsburgh,  Pa.,  lias  taken 
over  the  manufacture  of  Erie  Ball  engines,  formerly  made 
by  the   Ball   Engine  Co.,  Erie,  Pa. 

The  head  office  of  the  Association  of  Canadian  Building 
and  Construction  Industries  has  been  moved  from  Commer- 
cial Chambers,  Sparks  St.,  to  44  Central  Chambers,  Elgin 
St.,  Ottawa. 

Four  survey  parties  will  work  in  the  Canadian  north 
country  this  summer.  Arrangements  are  being  made  at  the 
present  time  and  the  parties  will  set  out  as  soon  as  the 
water  navigation  is  open. 

The  Church  of  the  Nativity,  at  the  corner  of  St.  Germain 
and  Ontario  streets,  Montreal,  was  destroyed  by  fire  re- 
cently, with  an  estimated  loss  of  $800,000.  The  structure 
was  insured  for  $150,000. 

The  following  land  surveyors  have  been  admitted  to 
practice  in  British '  Columbia  following  the  recent  examina- 
t i' hi  at  Victoria: — Messrs.  G.  G.  Armytage,  11.  S.  Beckton, 
1).   \Y.   Hodsdmi.  ft.  M.  Wright  and  William   Hallim. 

The  firm  of  Esclier  Wyss  &  Company,  engineers,  whose 
works  are  located  at  Zurich.  Switzerland,  announce  that 
their  head  office  for  Canada,  located  at  Montreal,  has  been 
moved  from  the  Coristine  building  to  385    Beaver   Hall   Hill. 

The  Dominion  convention  of  the  Masters  Painters  will 
be  held  in  Ottawa  on  July  12,  13  and  14  next.  The  decision 
to  hold  this  year's  convention  in  Ottawa  was  reached  at  a 
meeting  of  the  association's  executive,  held  recently  in 
Toronto. 

The  Board  of  Education  at  T-orcoito,  it  is  announced, 
has  purchased  a  site  at  the  southeast  corner  of  Jarvis  and 
Wellesley  streets,  at  a  cost  of  $160,000,  for  the  construction 
of  a  new  high  scl 1  to  take  the  place  of  the  old  Jarvis  Street 

<  'ollegiate. 

The  office  of  the  assistant  engineer  of  the  G.T.K.  at 
Stratford,  will  be  moved  to  Toronto  and  consolidated  with 
the  divisional  engineer's  office.  Messrs.  W.  A.  Seigner,  W. 
Reihl  and  VV.  Ei  Mellor.  of  Stratford,  will  be  transferred  to 
the   new   office. 

The  offices  of  the  Public  Works  Department,  which,  as 
announced  in  a  previous  issue  of  the  Contract  Record,  are 
being  moved  from  Windsor.  (Int..  to  London,  Ont..  will 
occupy  the  entire  top  tl,„,r  of  the  Royal  Bank  Building,  in 
the  latter  city. 

The  county  council  of  Waterloo,  Ont.,  has  appointed  a 
committee,  composed  of  the  reeves  of  the  various  townships. 
together  with  county  road  superintendent  Lichty,  to  visit 
the  neighboring  counties  to  secure  data  on  the  various  high- 


way systems.  The  county  is  at  present  operating  a  town- 
ship highway  system  but  proposes  adopting  a  county  high- 
way system. 

\\  estmount.  P.Q.,  is  to  have  a  six-storey  apartment 
building  which  will  cost  about  $600,000.  The  building  will 
lie  located  at  the  corner  of  Western  and  Oliver  Avenues 
and  will  embody  the  very  latest  conveniences  in  heating, 
lighting,   ventilating  and  vacuum  cleaning  equipment. 

The  Poole  Construction  Company.  Ltd.,  of  Regina,  Sask.. 
has  organized  a  home  building  department  which  will 
specialize  in  this  particular  line  of  construction.  The  ser- 
vices of  Mr.  J.  Clifton  Scott,  a  home  building  expert,  has 
been  secured  and   he  will   superintend   this   new   department. 

An  exhibition  of  drawings  and  designs  by  studen 
the  Department  of  Architecture,  McGill  University,  Montreal, 
is  on  exhibition  all  this  week  in  tin-  gallery  of  the  Art 
Association,  Shcrbrooke  street  west.  The  exhibition,  which 
is  the  first  held  by  McGill  student,,  consists  of  work  done 
during  the  present  university  session  and  is  so  arranged  ;i, 
to  show  the  various  stages  of  progress  during  the  succe 
years  of  the  course. 


Personal 

Mr.  Richard  1).  Waugh.  formerly  chairman  of  the 
Crcater  Winnipeg  Water  Board,  was  reappointed  by  the 
executive  council  of  the  League  of  Nations  as  Canadian 
member  of  the  Saar  Valley  Governing  Commis- 

Mr.  P..  A.  Moorhouse.  well  known  western  land  surveyor 
and  civil  engineer,  is  taking  up  residence  in  (Tanbrook.  B.C., 
and  will  shortly  open  an  office  there.  Mr.  Moorhouse  re- 
cently returned  from  a  visit  of  fourteen  months  to  the  Old 
Country.      Previous  to  this  he  had  lived  at   I'enticton.   B.  I  . 

Dr.  II.  C.  Cooke,  of  the  staff  of  the  geological  survey 
at  McGill  University,  Montreal,  will,  during  the  next  sea 
replace  Dr.  J.  V  Bancroft,  Professor  of  Geology,  who  has 
been  granted  one  year's  leave  from  McGill.  Dr.  Cooke  is  a 
graduate  of  Toronto  University,  where  he  received  both 
B.A.  and  M.A.  degrees.  He  continued  his  geological  studies 
in  the  University  of  Chicago  and  received  there  a  Ph.D. 
degree.  Since  I'.HI  he  has  been  head  n\  field  parties  of  the 
Geological  Survey  engaged  particularly  in  the  study  of  the 
pre-Cambrian  rocks  of  Northern  Ontario  and  Quebec  and 
las  prepared  a  number  of  memoirs  for  the  Geological  Survey 
on   the   Wbject   of  these   rocks. 


Obituary 

The  sudden  death  of  Mr.  Napoleon  Houde,  engineer  at 
the  St.  Boniface.  Man.,  pumping  station,  is  reported.  Mr. 
Houde  was  on  his  way  to  work  with  his  son  when  he  col- 
lapsed and   died  in   the  street. 

Mr.  Michael  Henry,  for  many  years  assistant  superin- 
tendent on  the  Welland  Canal,  died  recently  from  pneumonia 
at  his  home  in  Port  Dalliotisie,  (Int.,  following  a  few  day's 
illness.  Mr.  Henry  was  bom  in  Scotland,  but  had  resided  in 
Canada,  at    Port  Dalhousie,  for  many  years. 

Mr.  Joseph  Barker,  well  known  building  contractor,  of 
Weston.  Out.,  dropped  dead  recently  at  his  home.  De- 
ceased was  born,  in  England  ?::  year~  ago.  but  had  been  a 
resident  of  Weston  for  the  past  M  years.  He  was  . 
dated  with  Mr.  William  Tyrrell  in  the  construction  of  many 
of  Weston's  buildings. 


Incorporations 

The  Builders'  Mutual  Supply  Co.  Ltd..  with  head  office 
at  Winnipeg. 'capital  $500,009,  to  carry  on  the  business  of 
dealers  in  builders'  supplies,  tools,  etc. 

Patterson  Engineering  &  Construction  Co.,  Ltd..  with 
head  office  at  Windsor,  Out.,  capital  $100,000,  to  carry  on  the 
business  of  contractors   and   constructing  engineers. 
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^^^             .                         A     ^P%     established  loae  the   pn ) v ince's   needs   and   guarantee  delivery   to   suit 

f   ^            i  -.^  f\  jfh T     g  lw£\*±  the  requirements  of  the  Highway-,  Department.     It  is 

1  /\fll  IV||       §      u%m^*^f\\*tm  Jusl   possible,  of  course,  that  the  action  of  the 

■  I    JIJl  I  V»^/'*'    I   lVv^lll    1  "  eminent   in   approving  the  estimate  of  $1,000,000  for 

^L^1^  ■*■                                        *■    V            ^^*    ^^  the  cement  plant  is  something  of  a  feeler  calculated 

^^*^x  P       #   •                 •      •       l~i^-«  n  atir  l"  make  the  producers  come  to  terms  to  avoid  a  loss 

•**   LnQinCCrillQ     KCVICW  of  considerable  business.     On  the  other  hand,  should 

'•        the  proposal  be  advanced  in  all  seriousness,  there  are 

A  National  Journal  for  the  Construction  Interests  of  Canada,  sane  [easons  for  advising  the  government  not  to  carry 

reaching    Architects,    Engineers,    Contractors,  out  th«  "entule  m  tlLe  hoPe  «'f  mak?«g  *  a  Profitable 

Municipal  Officials,  etc.  proposition.     In  the  first  place    road  work-f or  which 

-     work  the  government  produced  cement  will  be  largely 

Published  Each  Wednesday  by  used — is,  in  Ontario,  of  a   highlv   seasonal   character 

HUGH  G.  MACLEAN  PUBLICATIONS  and  the  plant  will  thus  be  operating  to  capacity  for 

limited  only  a  portion  of  the  year.     Then,  again,  the  highway 

THOMAS  S.  YOUNG,  Managing  Director  program  will  be  largely  completed  before  the  obsol- 

HEAD  OFFICE   -    347  Adelaide  Street  West,  TORONTO  escence  of  the  plant  and  the  province  must  either  sell 

Telephone  A.  2700  its    outfit    at    a    favorable    figure    or    incur    a    serious 

capital  loss. 

*m&       MONTREAL      -       119   Board   of  Trade   Bldg.  The  C]Uestjon  0f  distribution  is  also  an  important 

/"jjjf\    WINNIPEG      -      -      -      Electric  Ry.  Chambers  point  (,,  take  into  consideration  and  it  is  beyond  dis- 

VANCOUVER      -      -      -      -      Winch  Building  pute   tnat  a   sjngie  government  owned   cement  plant 

^  ^  NEW  YORK 296  Broadway  cannot  be  placed  within  easy  access  of  all  parts  of  the 

"%£"  ~3^    CHICAGO      -      -      Room  803,  63  E.  Adams  St.  province.     Freight    charges    will    thus    enter   promin- 

LONDON,  ENG.    -    -    16  Regent  Street  S.  W.  entiy    jnt0    tne    laid-down    cost   of    cement   and    it    is 

~                      ~  fairly  safe  to  say  that  this  cost  will  be  greater  than 

SUBSCRIPTION  RA1ES  t|lat  Qf  cement  from  private  companies,  whose  plants 

Canada  and   Great  ^ritam^sm  U-J^and   Foreign,  $4.00.  ^  strategically  located  at  various  points  in  the  prov- 

■ ince.     These  latter  plants,  too,  are  situated  in  close 

Authorized   by   the   Postmaster   General   for   Canada,   for   transmission  conjunction    with    the    lUOSt    desirable    deposits    of    raw 

as  second  class  matter.  *     .    ,               ,       .                                             u      ■           n     im     i-i          , 

„  materials   and   the   province   would,   in   all    likelihood. 

Vol-  35 May  4,  1921    No.  18  have  to  purchase  desirable  property  at  a  high  price  or 

else  operate  mediocre  deposits  at  an   increased  cost 

Principal  Contents  of  operation. 

Editorial    429  There  is  in     Canada     to-day     considerably  more 

French    Canadian    Contractors    of    Montreal    Form    As-  cement  producing  capacity  than   there  is  demand  for 

sociation  430  the   product,   probably   two   to  one,  and   even   when 

Johnson  Street  Bridge,  Victoria  431  the  call  for  cement  is  especially  urgent,  some  plants 

Explosives  in  Road  Building  433  are  idle,  or  at  least  not  operating  to  their  maximum 

"Safety  First"  on  the  Sidewalk 436  output.     Should  any  especially  large  demands  be  made 

Better  Lime  Now' on  Market  438  by  the  province,  there  will  always,  therefore,  be  plenty- 
New  Methods  in  Concrete  Wall  Construction  440  of   manufacturing   facilities   available   at   short   order. 

The    "Activated    Sludge    System"    and    the    "Nitrogen  The  private  companies  are  always  willing  to  operate  at 

Question"    443  the  highest  efficiency  and  are  now  prepared  to  meet 

Recommended   Steel  Stresses    445  any  conditions  stipulated  by  the  government  authorit- 

Cost  of  Power  as  Influenced  by  the  Present  Economic  ies,  either  as  to  quantity  or  time  and  place  of  delivery. 

Trend    448  A  large  surplus  is  now  on  hand  in  the  mills,  an  am- 

Mainly  Constructional   452  ount,  indeed,  reported  to  be  greatly  in  excess  of  the 

. province's    stipulated    requirements    for   (the    current 

Ontario  Government  Not  Justified  in  "judging  the  matter  as  a  whole,  one  is  not  in- 

Building    a   Cement  Plant  dined  to   favor  a  public   venture   of   this  kind.     The 
private  companies  are  producing  a  product  that  meets 

I.  the  highest  requirements  of  our  engineering  and  test- 

N  the  estimates  for  government  expenditures  dur-  mg  bodies  and  are>     furthermore,     manufacturing  it 

mg  the  coming  year  ,ust  brought  forth  by  the  On-  nl0re  economically  than   could  any  government   mill. 

tar.o  Government,  there  is  an  item  for  one  million  not  equipped  with  the  many  little  items  of  economy 

dollars  for  the  establishment  of  a  provincial  cem-  that    the   private  firms   ilave   devised   through    long 

ent  plant.     I  he  ground  upon  which  the  province  of  vcars  of  experience.    It  is  almost  safe  to  say  that  a 

Ontario    is    justified    in    constructing    this    plant    is  g0vernment  plant  will  show  itself  to  be  an  expensive 

not  quite  clear  alter  an  analysis  of  tin   cement  manu-  white  elephant  in  a  few  years'  time. 

tacturing  industry   in   Canada.      1  wo  reasons  seem  to 

have    influenced    the    Government    in    its    decision    to 

spend  $1,000,000  for  a  300,000  barrel  per  annum  plant  Saskatchewan  Highway  Improvement 

(1)  an  expectation   that   the   public   venture  will  pro-  The    Saskatchewan    Department    of    Highwavs    is 

duce  cement  at  a  price   lower   than    that  of   the   pri-  calling  for  tenders  for  constructing  and  repairing  of 

vate  companies  and  (2)  the  assurance  of  an  adequate  bridges  near  Rouleau.  Buchanan.  Markinch,  Veregin. 

supply   for  the  provincial  highway  work.     It  is  very  Macoun.     Sealed  tenders  will  be  received  bv  the  de- 

doubtful  if  the  first  of  these  reasons  will  prove  correct,  partment  up  to  4.30  p.m..  Thursday,  Mav  12,  192L    A 

and  the   second  carries   no   weight,   inasmuch   as   the  cheque  for  $250  or  Other  satisfactory  deposit  should 

private  companies  are  capable  and  willing  to  supply  accompany  the  tender  for  each  bridge! 
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Highway  Work  Solves  Many  Economic 
Problems 

THE  second  annual  convention  of  The  Asphalt 
Association,  held  at  the  association  head- 
quarters in  New  York,  April  13,  marked 
important  advances  in  the  road-building  and 
street-paving  field.  The  association,  which  is  an  or- 
ganization of  asphalt  producers,  machinery  manufac- 
turers and  contractors,  took  the  lead  in  advocating 
measures  which,  if  adopted,  will  go  far  toward  plac- 
ing the  road-building  and  street-paving  industry  on  a 
higher  plane  and  a  sounder  footing  and  will  not  only 
create  more  wholesome  competition  but  eliminate 
waste  and  extravagance  in  highway  construction. 

The  annual  address  of  the  president,  Joseph  R. 
Draney,  of  the  United  States  Asphalt  Refining  Co., 
New  York,  developed  the  need  of  many  men  for  work 
during  the  highway  construction  period  now  opening. 
Mr.  Draney  reported  that  the  asphalt  industry,  on  the 
whole  and  despite  present  conditions,  is  in  a  sound 
condition  with  prospects  for  the  production  of  enough 
oil  to  assure  an  adequate  supply  of  asphalt  for  years 
to  come. 

"To  set  a  great  army  of  men,  now  for  the  most 
part  unemployed,"  said  President  Draney,  "at  build- 
ing highways  is  to  solve  in  part  not  only  the  acute 


unemployment  problem  facing  the  nation  hut  also 
part  of  the  rail  troubles.  Furthermore,  money  in 
plentiful  quantities  would  be  released  for  local  circu- 
lation through  wages  to  local  labor  and  in  payments 
to  local  producers  of  stone,  gravel,  sand  and  other 
materials,  thus  easing  the  pressure  brought  about  by 
the  reductions  in  the  price  and  demand  for  agricultural 
products.  Stimulation  in  the  production  of  trucks, 
machinery  and  raw  materials  and  in  engineering  and 
the  employment  of  labor  can  positively  be  accomp- 
lished with  an  untrammeled  road-building  program. 
At  the  same  time  we  would  be  reducing  the  dangers 
to  travel  by  abolishing  railroad  grade  crossings,  more 
adequately  bridging  risers  and  smaller  streams,  put- 
ting the  outlying  districts  closer  to  medical  and  hos- 
pital aid  and  would  bring  the  farmer  and  his  market 
in  closer  touch." 


Engineering  Directory 

The  British  Engineers'  Association,  an  organization 
of  British  manufacturing  engineers  and  shipbuilders, 
has  just  issued  its  1921  classified  directory  of  memb 
which  includes  page  announcements  of  each  firm  re- 
presented in  the  association.  The  book  is  intended  to 
promote  the  interests  of  the  British  engineering  indus- 
try and  encourage  export  trade,  and  is  primarily  fi  >r 
use  in  countries  outside  of  Great  Britain. 


The  French-Canadian  Contractors  of 
Montreal  Form  Association 


THE  Chambre  de  Construction  de  Montreal  was 
formed  at  a  meeting  held  in  the  Builders'  Ex- 
change on  April  26.  For  some  time  the  French 
Canadian  contractors  of  Montreal  have  felt 
that  it  was  desirable  to  form  an  organization  of  their 
own,  and  that  it  would  prove  of  value  in  the  protection 
of  their  interests,  particularly  in  the  matter  of  pro- 
vincial and  municipal  legislation.  As  the  result  of 
preliminary  work,  the  meeting  on  April  26  was  held 
at  which  representatives  of  the  principal  French 
Canadian  #firms  were  present.  It  is  intended  to  ex- 
tend the  scope  of  the  association,  and  to  include  build- 
ers' supplies  firms. 

Mr.  J.  P.  Dupuis,  who  presided,  explained  the  ob- 
jects of  the  proposed  association.  He  believed  that 
it  would  result  in  the  improvement  of  the  status  of 
the  contractors.  The  fact  that  the  French  Canadian 
contractors  were  not  organized  had  been  detrimental 
to  their  interests  in  the  past.  On  occasions  when  dep- 
utations of  contractors  had  visited  the  city  hall,  French 
Canadians  had  not  been  adequately  represented,  and 
it  was  only  by  being  strongly  organized  that  the 
French  Canadian  contractors  could  make  their  in- 
fluence felt  in  such  matters. 

Mr.  Dupuis  then  briefly  outlined  questions  on 
which  he  considered  an  association  could  give  mater- 
ial assistance  and  co-operation  to  their  French  con- 
feres.  The  subject  of  the  insurance  of  workmen  was 
important,  particularly  in  view  of  the  fact  that  in 
Ontario,  since  the  question  had  come  under  Govern- 
ment regulation,  the  rate  had  risen  from  iy2  per 
cent,  to  7  per  cent.  French  Canadian  contractors 
were  also  interested  in  the  hauling  of  freight  by  the 


tramways  company.  Mr.  Dupuis  referred  especially 
to  the  law  under  which  contractors  and  architects 
are  responsible  for  buildings  for  ten  years  after  erec- 
tion, and  expressed  the  opinion  that  this  law  required 
modification. 

In  connection  with  the  need  for  watching  legisla- 
tion, Mr.  Dupuis  pointed  out  that  last  season  a  law 
on  scaffolding  passed  almost  unnoticed.  This  in- 
volved considerable  expense  in  the  way  of  fees  for 
permits  and  inspection   of  scaffolds  over   15   ft.  high. 

It  was  only  by  combination  that  contractors  could 
obtain  from  the  legislature  and  from  municipalities 
revision  of  the  laws  which  affected  their  business. 
Such  combination  would  do  something  in  the  way  of 
abolishing  unfair  competition,  and  would  also  respect 
their  common  interests. 

Upon  the  motion  of  Mr.  Leclaire,  seconded  by  Mr. 
Bel  isle,  it  was  decided  to  form  an  association  to  be 
called  La  Chambre  de  Construction  de  Montreal. 
This  will  include  besides  general  contractors,  brick 
contractors,  masons,  painters,  plumbers,  tin  men, 
plasterers,  electricians,  etc. 

The  election  of  officers  resulted  as  follows:  Pres- 
ident, Mr.  Alphonse  Gratton  ;  first  vice-president,  Mr. 
Joseph  Saint-Pierre;  second  vice-president,  Mr.  A. 
Meloche;  secretary,  Mr.  Adrian  Plamondon.  The 
council  consists  of  Messrs.  Joseph  Monet.  I.  P.  Dupuis. 
F.  Desauriers,  T.  Legault.  Charles  Duramvau.  Alex- 
andre Duranceau,  Alfred  Leclaire,  Ed  Tessier.  A. 
Guilbault,  Charles  Lefrancois,  F.  Henderson,  Eugene 
Brunet,  Denis  Fournier,  Georges  Benoit.  Arthur  Laur- 
ent, Alfred  Filion,  Alfred  Alexander.  M.  Belisle. 
Picard,  Ovila  Aubertin  and  O.  Martineau. 
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Johnson  Street  Bridge,  Victoria 

Now  Under  Construction  After  Ten  Years  of  Discussion— Part  of 

Comprehensive  Terminal  Improvement  Scheme— Piers 

Excavated  by  Open  Caisson  Method 


By  Our  Victoria,  B.C.,  Correspondent 


Till'".  Johnson  Street  bridge,  in  Victoria,  B.C., 
which  is  now,  after  nearly  ten  years  of  dis- 
cussion, under  construction,  will  he  an  inter- 
esting  structure  in  itself,  owing  to  certain 
special  features  of  design,  and  is  also  interesting  as 
being  a  portion  of  a  very  comprehensive  scheme  of 
improvements  in  connection  with  Victoria's  railway 
and  shipping  terminals.  During  1912.  the  provincial 
government  purchased  from  the  Indians  the  tract  of 
land  across  the  harbor  from  the  business  portion  of 
the  city  which  had  from  the  very  early  days  been  oc- 
cupied by  them  as  a  reserve.  It  was  planned  to  con- 
struct elaborate  common  terminals  for  the  various 
railways  on  this  site,  as  well  as  docks  for  the  deep 
water  trade,  and  the  bridge  in  question  was  an  es- 
sential part  of  the  scheme,  furnishing  direct  connec- 
tion from  the  city  to  the  terminals,  and  also  to  Vic- 
toria West  and  Esquimalt.  at  present  reached  by  a 
much  more  circuitous  route. 

Many  delays  were  experienced,  due  primarily  to 
financial  depression  and  the  Great  War,  and  great 
difficulty  was  encountered  in  drafting  a  final  scheme 
for  the  bridge  and  its  approaches  which  would  meet 
the  wishes  of  all  parties.  The  original  terminal 
scheme  itself  has  only  been  commenced  during  these 
years,  a  portion  of  the  grading  having  been  carried 
out,  until  the  emergency  of  the  war  led  to  the  land 
being  used  without  further  improvement  as  ship- 
building sites.  The  experience  so  gained  will  doubt- 
less lead  to  radical  changes  in  the  layout,  the  bridge 
itself  having  heen  altered  in  many  details  as  well  as 
in  location. 

A  Compromise  Scheme 

As  now  being  built,  this  portion  of  the  scheme  is 
frankly  a  compromise.  It  is  to  consist  ol  practically 
two  independent  structures  as  regards  the  steel  work, 
the  southern  portion  to  he  for  highway  traffic  but 
carrying  tracks  for  street  cars  and  a  single  line  for 
steam  traffic;  the  northern  portion  to  he  purely  for 
railway  traffic — exclusively  for  the  use  of  the  Ksqui- 
malt and  Nanaimo  Railway  Co.  which  owns  the  pres- 
ent bridge  and  has  its  station  on  the  city  side  of  the 
harbor. 

Surveys  have  heen  actively  in  progress  for  some 
months  past,  following  the  agreement  between  the 
railways,  city,  and  provincial  government,  and  the 
tenders  were  called  lor  during  the  end  of  1(>J0  for  the 
first  portion  of  the  substructure.  The  city  engineer 
tendered  on  behalf  of  the  cit\  and  several  other  bids 
were  received  from  well-known  contracting  firms. 
The  city  engineer's  tender,  which  was  about  15  per 
cent,  lower  than  any  of  the  others,  was  accepted,  and 
the  work  is  being  carried  on  by  day  labor,  sub-con- 
tracts in  some  cases  being  let  for  piling  and  other 
portions  of  the  work. 

The  piers  are  to  be  built  by  the  Open  caisson 
method,  and  one  of  the  caissons  is  already  completed 
and   launched,   while  another  is  on   the   ways   Hearing 


completion.  Dredging  has  commenced,  and  the  ma- 
terial is  being  used  to  fill  in  the  low  ground  under 
the  east  approach,  the  clamshell  dumping  direct  in  a 
chute,  the  lower  end  of  which  is  moved  about  as  re- 
quired. 

Bids  will  very  shortly  be  asked  for  the  steel  work. 


Upper:    open    caissons  for   piers   of  Johnson    St.    bridge.    Victoria, 
start  of  construction:    dredging  for  pier. 


Lower: 


to  consist  of  a  bascule  center  span,  with  several  steel 
girder  approach  spans.  The  city  officials  anticipate 
wide  interest  being  taken  in  this  bidding,  and  expect 
to  receive  some  bids  from  fabricators  in  England,  as 
well  as  from  Eastern  Canada  and  the  States. 


The  American  Society  of  Mechanical  Engineers 
will  hold  their  1921  spring  meeting  in  Chicago  at  the 
ton- ress  Hotel,  May  io-io.  Well  developed  pro- 
grammes will  be  presented  by  the  professional  divi- 
sions of  the  society  devoted  to  forest  products,  fuel. 
machine  shop,  management,  material  handling,  power, 
railroads  and  a  specially  important  session  will  be 
devoted  to  training  for  industries.  At  the  Materials 
Handling  session  the  following  addresses  will  he  read: 
"Planning  and  Organization  of  a  Road  Job  for  the 
Mechanical  Handling  of  Material.''  C.  D.  Curtis; 
"Road  Plant  Operations,  with  Practical  Analysis  of 
Operating  Road  Plants,"  11.  H.  Piepmeier;  "What  the 
Contractor  Need-."  General  R.  C.  Marshall,   Jr. 
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All  Arrangements  in  Shape  for  Next 
Week's  Big  Road  Conference 


THE  arrangement  of  the  final  details  for  the 
eighth  annual  convention  of  the  Canadian 
Good  Roads  Association  at  the  Technical  Col- 
lege, Halifax,  on  May  10,  11  and  12  by  the 
executive  committee  is  rapidly  nearing  completion, 
and  the  forecast  made  some  weeks  ago,  when  the 
official  invitations  were  sent  out,  that  this  gathering  of 
men  and  women  interested  in  improved  highways 
would  be  the  most  important  yet  held,  is  proving 
true  in  every  particular.  The  big  distances  that  sep- 
arate one  part  of  the  Dominion  from  the  other  will 
be  no  deterrent  to  a  full  representation  of  all  the 
Provinces  at  the  convention,  and  the  delegation  from 
the  middle  West  and  from  beyond  the  Rockies  will  be 
one  that  will  surprise  even  the  enthusiasts  of  the 
Maritime  Provinces.  The  Province  of  Manitoba  is 
following  the  example  set  by  British  Columbia  and 
Saskatchewan  and  Alberta,  and  is  sending  an  official 
representative  of  the  Government  to  participate  in  the 
sessions — the  Hon.  T.  H.  Johnson  having  been  ap- 
pointed by  the  Manitoba  Government  to  be  present, 
while  many  delegates  from  municipalities  and  good 
roads  organizations  including  S.  R.  Henderson,  pres- 
ident of  the  Manitoba  Good  Roads  Association  will 
also  come  from  the  middle  West.  The  Dominion 
Government  are  sending  A.  W.  Campbell,  the  Com- 
missioner of  Highways  from  Ottawa  to  attend. 

Several  additions  have  been  made  to  the  tentative 
program,  Paul  D.  Sargent,  Chief  Highway  Engineer 
of  the  State  of  Maine  will  speak  on  "How  to  improve 
and  maintain  earth,  clay  and  sand  roads."  while  Alex. 
Fraser,  of  the  Quebec  provincial  engineering  staff  will 
speak  on  earth,  gravel  and  macadam  roads.  George 
Hogarth  of  the     Ontario  Government  highways  de- 


partment, will  give  an  address  on  the  care  and  hand- 
ling of  modern  road  machinery,  and  A.  Fullerton,  ol 
the  Colonist  Branch  of  the  Ontario  Government  will 
tell  the  delegates  something  about  colonization  roaiK 

The  Nova  Scotia  Motor  League  are  having  their 
annual  meeting  on  the  night  preceding  the  conven- 
tion, and  as  a  large  number  of  the  delegates  will  have 
arrived  in  Halifax  by  that  time,  arrangements  art- 
being  made  by  the  local  organization  for  addn 
from  some  of  them  at  this  meeting.  A.  P.  Sandles, 
of  Columbus,  Ohio,  and  Russell  T.  Kelly  of  Hamilton, 
will  be  the  speakers  on  roads  at  the  special  luncheon 
on  Tuesday,  given  by  the  Halifax  Rotary  Club  to 
visiting  Rotarians. 

The  Western  delegates  will  join  the  Ontario  dele- 
gates at  Toronto  on  Saturday  morning,  and  will  pro- 
ceed with  them  to  Montreal,  where  the  American  del- 
egates and  those  from  the  Montreal  district  will  join 
up,  and  the  special  Pullman  parties  travel  down  to 
Halifax  on  the  "Ocean  Limited"  of  the  Canadian  Na- 
tional Railway,  leaving  Montreal  on  Saturday  evening 
and  reaching  Halifax  on  Sunday  night. 

The  annual  dinner  and  entertainment  of  the  As- 
sociation has  been  definitely  fixed  to  take  place  at  the 
Halifax  Hotel  on  Wednesday  evening  at  7.30  and  an 
array  of  eminent  speakers  will  give  brief  addn 
there.  Many  lady  members  of  the  Association  will  be 
present  at  this  function. 

The  exhibition  of  road  materials  and  machinery. 
run  in  conjunction  with  the  convention  will  be  well 
worth  seeing,  for  many  of  the  largest  firms  in  the  Do- 
minion are  sending  exhibits  and  will  have  represent- 
atives to  explain  all  the  intricacies  of  modern  road 
making  to  the  delegates. 


Tender  Figures  for  Construction  of 
Peterboro  Filtration  Plant 


FIGURES  totalled  by  the  Utilities  Commission 
of  Peterboro,  Ont,  show  that  the  whole  cost 
of  the  water  filtration  plant  to  be  constructed 
on  the  former  Carnegie  property  north  of  the 
pumping  station,  will  be  about  $340,000,  allowing  the 
commission  $10,000  to  draw  on  if  exigencies  arise. 
The  exact  cost  as  estimated  by  the  commission  is 
$338,763,  and  debentures  will  only  be  issued  for  that 
amount. 

The  three  contracts  for  the  filter  beds,  the  2,000,000 
gal.  clear  water  reservoir  and  the  pumps  have  been  let 
as  follows. 

For  the  construction  of  the  filter  beds  and  equip- 
ment, W.  H.  Yates  Construction  Company,  of  Hamil- 
ton, $198,387 ;  the  2,000,000  gal.  filtered  water  reser- 
voir, Ramsey  and  Wilde,  of  Sault  Ste.  Marie,  $65,800 ; 
the  pumps,  Escher-Wyss  Company  of  Montreal, 
$8,950  plus  sales  tax.  Each  of  these  tenders  were  the 
lowest  received.  The  waterworks  department  of  the 
commission  submitted  their  own  tender  for  the  laying 
of  pipes,  and  this  tender  of  $31,126  was  $2,000  lower 


than  any  of  the  others.     The  tenders  received  for  the 
pipe-laying  were : 

Waterworks   Department,  $31,126. 

Russell  Construction  Company,  providing  thev 
build  the  plant,  $33,433. 

McAuslan  &  Anderson,  providing  they  built  the 
reservoir,  $33,995. 

J.  A.  Grant  and  Company,  if  given  contract  for 
plant  and  reservoir,  $39,250. 

Archambault-Leclair.  Ltd.,  $42,000. 

Atlas    Construction    Company.    $4S,900. 

W.  H.  Yates  Construction   Company,  $80,617. 

The  Utilities  Commission  will  do  their  own  pipe- 
laying  at  the  figure  submitted  . 

How  Estimate  Was  Reached 
The    anticipated    cost    ofi   the    plant    is    therefore 

reached  by  the  following  figures : 

W.  H.  Yates  Construction  Co.,  for  filter  beds  and 

equipment,  $198,387. 

Ramsay  and  Wilde,  clear  water  reservoir,  $65,800. 
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Eschef-Wyss  and  Company,  pumps,  $8,950. 

Utilities  Commission,  pipes,  $31,126. 

Total,  $304,263. 

Incidental  Expenses:  Property,  $7,754.10;  engi- 
neering and  inspectors'  fees  and  general  expenses, 
$15,245.90.  Foreman's  residence,  $4,500;  fencing  and 
improving  grounds,  $7,000.    Total  cost  $338,763. 

Guaranty  Bonds 

Ample  allowance  has  been  made  for  all  exigencies 
and  binding  contracts  have  been  entered  into  with 
the  several  companies,  who  are  advancing  in  each  case 
guaranty  bonds  for  half  the  amount  of  the  contract 
that  the  work  will  be  satisfactorily  completed. 

The  Yates  Construction  Company  have  already 
shipped  five  cars  of  machinery  to  the  city,  and  expect 
to  start  work  next  week.     The  filter  is  manufactured 


by  the  Permitit  Filter  Company  of  New  York  from 
the  Jewel  patents  and  is  of  the  mechanical  gravity  type 
used  in  many  large  plants  in  the  United  States  and 
Canada.  The  Ramsay  and  Wilde  Company  of  Sault 
Ste.  Marie,  who  will  construct  the  large  filtered  water 
reservoir  are  expected  to  break  ground  next  week. 

Completed  by  December 

The  contracts  call  for  completion  by  Dec.  1.  Wil- 
liam Kennedy,  Jr.,  of  Montreal,  has  been  and  will  con- 
tinue to  be  consulting  engineer  of  the  commission; 
Ross  Dobbin  will  be  resident  engineer,  with  Angus  C. 
Richardson  as  assistant. 

The  annual  upkeep  of  the  plant  is  expected  to  be 
about  $33,000,  which  includes  the  interest  on  the  de- 
bentures and  the  increase  in  the  water  rates,  probably 
in  July  of  this  year. 


Explosives  in  Road  Building 

Their  Use   in  Quarry  Operations— Best  Grades  to  Employ— Miscellaneous 

Uses  in   Highway  Work— Tree  Planting   by 

Means  of  Explosives 


From  "Modern  Road  Building  and 

MODERN  road  construction  requires  enormous 
quantities  of  crushed  rock  for  surfacing  and 
road  structures.  A  large  amount  of  stone  is 
also  required  annually  in  maintenance  and 
repair  work.  Quantity  production,  however,  is  nec- 
essary to  supply  crushed  rock  at  low  cost.  This 
usually  means  large  plants  with  complete  and  highly 
specialized  equipment  located  most  favorably  with 
respect  to  transportation,  and  an  enduring  supply  of 
suitable  stone.  High  freight  rates  and  difficulties  in 
securing  prompt  deliveries,  however,  make  it  necessary 
for  the  road  builder  to  consider  seriously  the  possi- 
bility of  using  or  developing  local  materials  to  a 
greater  extent  than  ever  before. 

It  is  first  necessary  to  establish  the  quarry  face, 
which  should  be  high,  as  nearly  perpendicular  as  the 
material  will  stand,  and  of  at  least  sufficient  width, 
or  length,  to  give  men,  teams  and  equipment  plenty 
of  room  for  operation.  A  high  face,  well  squared  up, 
gives  the  most  favorable  condition  for  effective  placing 
of  bore  holes,  enables  the  blasting  of  the  maximum 
amount  of  rock  with  the  least  powder,  and  lays  the 
broken  material  down  in  the  best  shape  for  handling. 

Drilling  and  Spacing  Holes. 

In  quarry  work  the  holes  are  generally  drilled  in 
a  row  parallel  with  the  face  and  at  some  distance 
back  from  it.  The  spacing  of  drill  holes  wiirdcpeiul 
Upon  a  number  of  conditions,  such  as  the  height  of 
face,  character  of  rock,  etc.  With  a  bench  from  ten 
to  twenty  feet  high  the  best  results  will  probably  be 
obtained  by  spacing  holes  from  5  to  8  feet  apart  and 
about  the  same  distance  back  from  the  face.  Only  trial 
shots  will  establish  the  best  arrangement  of  holes  for 
any  particular  set  of  conditions.  A  single  row  of  holes 
may  be  used,  or  two  or  more  rows,  if  desired,  the  dis- 
tance between  rows  being  equal  to  that  of  the  first 
i«>\\  from  the  face,  and  the  same  spacing  employed. 
When  more  than  one  row  is  drilled  it  is  usually  well 
to  stagger  the  holes. 

The  depth  of  face  controls'  the  depth  of  holes.   The 
bores    should    bottom    sufficiently    below    the    level    of 


Maintenance"  by  Andrew  P.   Anderson 

the  quarry  floor  to  insure  that  no  hard  ridges  between 
holes  will  remain  above  that  level  after  the  blast. 

Amount  of  Charge 
The  amount  of  charge  depends  upon  the  nature 
of  the  rock,  the  purpose  for  which  it  is  to  be  used, 
the  method  of  handling  it  in  the  quarry,  the  depth  of 
face,  spacing  of  holes,  etc.  It  is  the  general  practice. 
and  a  fair  average  rule,  to  load  the  holes  about  half 
or  a  little  more  than  half  full.  Loading  may  be  worked 
out  on  the  basis  of  explosives  required  per  cubic  yard 
of  rock.  This  requirement  will,  of  course,  vary  with 
conditions.  From  one-half  to  one  pound,  depending 
upon  the  hardness  of  the  rock,  may  be  used  for  trial 
shots. 

Loading  and  Firing 

When  ready  to  load,  the  holes  are  cleaned,  usually 
by  blowing  out  with  compressed  air  applied  to  the 
bottom  through  a  long  pipe.  Sometimes  a  light 
charge  of  dynamite  in  the  bottom  of  the  hole  is  used 
to  remove  water  and  drill  cuttings.  A  long  wooden 
tamping  rod  is  used  to  get  the  depth  and  test  the  con- 
dition of  the  hole.  The  cartridges  arc  dropped  in,  two 
or  threeVit  a  time,  and  firmly  tamped  with  the  wooden 
rod.  In  dry  work,  slitting  the  cartridge  wrappers  will 
secure  a  more  compact  charge.  The  primer  cartridge 
is  usually  placed  near  the  top,  last  cartridge  but  one 
or  two.  with  the  detonator  pointing  downward.  The 
hole  should  then  be  tamped  to  the  surface  with  moist 
clay,  earth  or  other  suitable  material  used  for  stem- 
ming. Care  should  be  exercised  not  to  disturb  the 
connecting  wires. 

To  obtain  the  best  results,  tiring  should  always 
be  done  electrically.  Nothing  weaker  than  a  No.  6 
electric  blasting  cap  should  be  used,  and  No.  8  is  pre- 
ferable. The  use  of  two  caps  per  hole  is  very  good 
practice,  as  better  detonation  is  thus  insured  and  mis- 
tires  minimized,  for  one  cap  failing,  the  other  can  then 
be  connected. 

When  using  a  blasting  machine  for  firing,  the  holes 
must  always  be  connected  in  series,  as  sufficient  cur- 
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rent  is  not  developed  for  firing  multiple  connections. 
If  firing  from  a  lighting  or  power  circuit  the  best 
method  is  the  straight  parallel  connection  if  sufficient 
current  and  voltage  are  available. 

Bottom-Hole  Method 
The  bottom-hole,  or  snakehole,  method  is  used 
very  satisfactorily  in  some  quarries,  and  where  adapt- 
ed usually  gives  a  large  tonnage  per  pound  of  ex- 
plosives. It  is  best  suited  for  use  where  the  strata 
incline,  and  particularly  where  they  stand  on  end. 
Drilling  can  be  done  much  more  easily  across  the 
seams,  and  in  such  a  formation  the  top  falls  in  when 
the  bottom  is  blasted  from  under  it. 

Bottom  holes  are  drilled  almost  horizontally  from 
the  quarry  floor  with  tripod-mounted  or  jackhammer 
type  drills.  These  holes  usually  enter  the  face  a 
couple  of  feet  above  the  floor  level  and  slope  down- 
ward, bottoming  at  or  in  the  floor. 

Their  depth  is  frequently  made  about  equal  to 
the  height  of  face,  except  for  very  high  faces,  and 
spacing  is  around  ten  feet.  They  are  usually  sprung 
quite  heavily  to  make  room  for  the  final  charge.  Some- 
times vertical  holes  and  bottom  holes  are  used  in  con- 
junction. 

Very  often  vertical  holes  are  also  sprung  so  that 
a  large  charge  per  hole  can  be  used,  and  the  spacing 
of  holes  increased. 

Explosives  to  Use 
Some  of  the  ammonia  grades  are  most  satisfactory 
for  this  work;  40  per  cent,  is  the  one  generally  used. 
Extensive  use  is  also  made  of  30  per  cent,  and  35  per 
cent.  Extra  L.  F.,  and  sometimes  50  per  cent,  and  60 
per  cent,  strengths  are  employed.  Most  ordinary 
limestone  takes  some  such  explosive  as  30  or  40  per 
cent,  extra  L.  F.  Rock  which  readily  transmits  the 
shock  of  explosion  to  a  considerable  distance,  such  as 
hard  limestone,  trap,  granite,  etc.,  requires  40  to  60 
per  cent,  powders.  Low-freezing  explosives  of  all 
grades  are  preferable  in  cold  weather.  In  very  wet 
work,  straight  nitroglycerin  and  gelatin  are  the  best 
grades. 

In  large  quarrying  operations,  well-drilled  notes 
and,  particularly  on  the  west  coast,  tunnels  are  em- 
ployed. Quarries  of  such  magnitude  are  rarely  opened 
in  connection  with  an  individual  road-building  con- 
tract, and  their  operation  is  in  itself  too  large  a  subject 
to  be  properly  treated  in  this  writing. 

Miscellaneous  Uses  of  Explosives  in  Road  Work 

Dynamite  may  be  used  in  so  many  ways  in  road 
building  that  only  the  most  general  methods  and  con- 
ditions can  be  discussed  in  an  article  of  this  na- 
ture. Many  special  uses  for  high  explosives  will  be- 
come apparent  on  each  construction  project  as  local 
conditions  present  themselves  to  be  overcome. 

Tree  Planting 

Modern  highway  engineers  are  continually  in- 
creasing the  time  and  money  spent  on  beautifying  the 
finished  roadway,  and  its  immediate  surroundings. 
No  other  method  of  beautifying  a  stretch  of  road  can 
compare  with  an  even,  well-spaced,  well-trimmed,  full- 
foliaged.  double  line  of  shade  trees.  The  best  and 
surest  way  of  obtaining  this  most  desirable  condition 
is  by  the  planting  of  healthy  stock  in  ground  properly 
shattered,  pulverized,  and  sub-drained  by  the  use  of 
dynamite. 

The  usual  effect  of  the  explosion  of  a  small  charge 


of  low-grade  dynamite  is  the  "puffing  up"  of  the  sur- 
face  to  approximately  one  foot  in  height  within  a 
radius  of  3  or  4  feet  of  the  shot  hole,  and  a  thorough 
loosening  of  the  entire  soil  and  sub-soil  so  that  it  can 
be  readily  dug  out  with  a  shovel  to  the  depth  which 
the  charge  was  placed. 

The  explosive  charge  i-  the  real  key  to  the  suc- 
cessful preparation  of  the  root-bed  for  the  tree.  The 
sub-soil  is  affected  in  a  manner  that  can  be  accom- 
plished in  no  other  way.  Se\eral  tons'  pressure  in  all 
directions  is  exerted  against  the  impacted  sub-soil. 
The  result  is  a  cracked,  shattered,  loosened  condition 
of  the  sub-soil  with  thousands  of  fissures  radiating 
from  the  centre  of  the  shot  hole,  where  the  trunk  of 
the  tree  should  be  placed  in  planting.  Such  a  plant 
bed  cannot  fail  to  provide  for  the  free  and  proper  ex- 
pansion of  the  vital  organs  of  the  tree — its  roots. 

Setting  Out  the  Trees 

The  next  step,  which  may  be  undertaken  at' any 
time  after  the  blasting,  is  the  digging  out  of  the  tree 
holes  with  the  aid  of  long-handled,  pointed  shovels  to 
the  depth  of  6  inches  below  where  the  "smoke  shows." 
throwing  this  lower  clay  on  the  surface  and  not  replac- 
ing it  around  the  roots. 

In  setting  out  the  trees,  employ  the  same  methods 
ordinarily  used,  carefully  working  the  top  soil  con- 
taining humus  into,  under,  and  between  the  roots  and 
filling  and  tamping  firmly  to  the  surface. 

The  finely  pulverized  character  of  the  soil  around 
a  tree  thus  planted  is  practically  ideal  for  collecting 
and  retaining  sufficient  moisture  to  provide  the  best 
condition  for  tree  growth. 

Furthermore,  the  young  root:,  find  nothing  to 
cramp  or  retard  their  growth,  but  are  free  to  extend 
through  the  soil,  loosened  and  opened  up  by  the  ex- 
plosion. Consequently,  they  grow  deep.  wide,  and 
strong.  The  result  is  a  good,  healthy  tree  and  a  root 
system  which  will  successfully  withstand  wind  storms. 

Conditions  to  be  Avoided 

The  things  to  avoid  when  blasting  for  setting  out 
trees  along  the  roadway  are  the  u>es  of  such  heavy 
charges  of  high  explosives  that  a  large  hide  is  blown 
in  the  ground  and  shooting  while  the  ground  is  wet. 
The  ground  should  merely  be  thoroughly  loosened 
with  a  light  charge.  Shooting  in  wet  ground  will  re- 
sult in  a  pocket  or  "pot  hole."  and  in  compacting  the 
ground  to  such  an  extent  that  when  it  dry's,  a  hard, 
impenetrable  condition  very  unfavorable  to  tree 
growth  will  result. 

Therefore,  the  very  best  time  to  plant  trees,  or  at 
least  to  blast  the  holes,  is  when  the  ground  is  dry 
enough  to  shatter  without  packing. 

Vertical  Drainage 

A  common  condition  in  road  work  that  caHs  for 
vertical  drainage  is  the  existence  of  small  swamps  in 
a  very  flat  country.  Sink  holes  are  another  source  of 
trouble  that  can  be  corrected  by  the  aid  of  dynamite. 
The  fundamental  cause  of  many  of  these  places  is  an 
impervious  stratum,  usually  of  clay  or  hardpan,  which 
prevents  the  escape  of  water  by  means  of  ground 
seepage  or  percolation.  If  this  impervious  layer  can 
be  punctured,  the  water  will  soon  seep  or  drain  away. 
One  or  more  blasts,  when  properly  placed,  will  often 
so  shatter  the  underlying  hardpan  or  clay  that  the 
water  can  drain  through  and  the  perpetual  "wet  spot" 
will  be  disposed  of  permanently. 

Ice  jams  frequently  form  along  creeks  and  rivers 
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in  such  manner  as  to  overflow  the  roadbed  and  leave 
large  cakes  of  ice,  or  quantities  of  mud  and  refuse, 
scattered  over  the  roadway.  A  few  sticks  of  dynamite 
properly  placed  will  often  shatter  the  jam  and  allow 
the  water  to  drain  off.  If  this  is  not  attended  to,  the 
roadway  is  badly  washed  as  well  as  disfigured  by  the 
refuse  and  silt  that  collects  upon  it. 

Frequently,  valuable  bridges  arc  carried  away  by- 
ice  jams  which  could  have  been  broken  by  the  use  of 
a  small  amount  of  dynamite.  In  breaking  ice,  it  is 
always  best  to  start  on  the  down-stream  side.  If  the 
ice  is  very  thick,  an  auger  can  be  used  to  bore  a  hole 
about  three-fourths  of  the  way  through  the  ice,  in 
which  a  part  of  a  stick  of  dynamite  is  exploded.  This 
will  produce  a  hole  through  the  ice  large  enough  t<> 
admit  a  larger  charge,  which  should  be  suspended  by 
means  of  a  cord  and  cross-stick,  so  as  to  float  against 
the  under  surface  of  the  ice  three  or  four  feel  below  the 
hole.  A  number  of  such  charges  placed  across  or  ex- 
tending into  the  heart  of  the  ice  jam  can  be  exploded 
simultaneously  by  means  of  a  blasting  machine.  A 
low-freezing  dynamite  should  be  used. 


"Steam  Hoe"  a  New  Device  for 
Trench  Excavation 

AFTER  nearly  five  years  of  study,  experiment 
and  test  of  a  patented  device  for  trench  exca- 
vation, the  Ball  Engine  Co.,  of  Erie,  Pa.,  have 
just  perfected  and  placed  on  the  market  the 
"Steam  Hoe."  It  might  be  described,  in  a  homely 
way,  as  a  "back-acting  steamshovel" — for  the  dipper 
moves  toward  the  machine  in  digging,  and  fills  with  a 
"hoe"  motion,  instead  of  being  hoisted  upward  and 
outward  . 

This  difference  in  the  digging  motion  is  very  im- 
portant in  many  kinds  of  trench  excavation.  Since 
the  dipper  is  loaded  by  pulling  in  toward  the  machine, 
a  steam  hoe  backs  away  from  the  trench  as  it  digs. 
Thus  it  works  along  always  on  solid  ground,  instead 
of  being  supported  on  a  platform  over  the  excavated 
trench  like  a  steam  shovel. 

But  the  steam  hoe's  ability  to  work  on  solid  ground 
is  of  greatest  advantage  in  soft  or  sandy  material.    On 


such  excavation  a.  steam  shovel,  with  its  weight  car- 
ried by  the  side  of  the  trench,  is  delayed  by  many  cave- 
ins.  The  steam  hoe  not  only  does  away  with  most 
of  the  cave-ins,  but  eliminates  much  of  the  trench- 
bracing. 

Adapted  for  Soft  or  Hard  Soils 

While  the  steam  hot  i-.  especially  adapted  for  soft 
and  sandy  soils,  it  is  just  as  well  suited  for  the  hardest 
kinds  of  trench  excavation,  such  as  cutting  through 
stiff  shale,  or  large  boulders.  This  work  requires  all 
the  strength  and  power  of  a  steam  shovel,  which  the 
steam  hoe  affords. 

Equipped  with  22  ft.  dipper  handle,  the  Erie  steam 
hoe  digs  trench  as  deep  as  14  ft.  0  in.  When  digging 
trench  of  this  depth,  it  is  best  to  carry  the  boom  at  40 
degrees  with  the  horizontal.  At  this  angle,  the  Erie 
steam  hoe,  with  a  22  ft.  dipper  handle,  can  dump 
material  13  ft.  9  in.  above  grade  and  33  ft.  from  the 
centre  shaft.  Excavated  material  is  piled  high,  well 
away  from  the  trench. 

By  means  of  the  power-driven  worm  gear  operated 
boom  hoist  with  which  every  Erie  steam  hoe  is  equip- 
ped, the  boom  can  be  quickly  set  at  the  most  effective 
digging  angle. 

In  ordinary  materials  such  as  earth  or  gravel,  the 
steam  hoe  easily  give-  an  output  of  200  to  300  cu. 
yards  a  day  in  trench  excavation.  The  machine  i- 
very  quick-acting,  with  the  same  simple  control  that 
has  proved  so  successful  on  the  Erie  steam  shovel. 

The  Erie  steam  hoe  is  furnished  with  either  traction 
wheel  or  caterpillar-type  mounting,  the  two  types  of 
mounting  being  interchangeable  on  the  same  truck 
frame. 

Another  valuable  feature  of  this  machine  is  its 
ready  convertibility  to  either  a  steam  shovel  or  a 
locomotive  crane.  Every  Erie  steam  hoe  can  be 
quickly  and  easily  changed  over  to  a  steam  shovel, 
for  such  work  as  road  grading,  cellar  excavation,  load- 
ing rock  at  the  quarry  face,  digging  cemented  gravel, 
etc.,  or,  in  less  than  half  a  day's  time,  it  can  be  readily 
changed  over  to  a  locomotive  crane,  to  handle  a  clam- 
shell bucket  for  such  work  as  loading  or  unloading 
cars,  deep  excavation,  etc. 


A  new  device  for  trench  ex- 
cavation is  the  Eric  "Steam 
hoe"  which  digs  with  a 
"hoe"  motion.  The  machine 
backs  away  from  the  trench 
as  it  digs  and  is  always  sup- 
ported on  solid  ground  in- 
stead of  on  a  platform. 
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"Safety  First"  on  the  Sidewalk 

Displaced  Area  Gratings,  Building  Materials  on  Roadway,  Mount- 
ing Blocks  and  Service  Boxes  Form  Serious  Dangers  to 
Pedestrian  Traffic  if  Not  Properly  Protected 


By  A.  G.  DALZELL,  A.M.E.I.C. 


THE  campaign  for  "Safety  first"  has  on  the  whole 
been  well  received  and  good  results  have  been 
secured  especially  in  large  industrial  establish- 
ments and  on  the  great  transportation  systems. 
The  increasing  use  of  passenger  automobiles,  and  the 
growing  speed  of  operation  of  heavy  motor  trucks,  is 
compelling   attention    to    the    dangers    of    the    public 

highway.  . 

Highway  engineers  are  giving  attention  to  the  al- 
ignment, the  grading,  and  the  surfacing  of  roadways 
to  make  traffic  safe  and  speedy.  The  regulation  of 
traffic  is,  however,  largely  a  governmental  or  police 
duty,  though  by  the  adoption  of  the  "hump"  on  pave- 
ments at  the  approach  to  railway  crossings  or  danger- 
ous intersections,  the  engineer  has  shown  he  can  con- 
trol speed  where  police  regulation  is  ineffective. 

There  was  a  time  when  it  was  thought  that  the 
pedestrian  had  as  much  right  on  the  highway  as  a 
rider,  or  the  driver  of  any  vehicle.  That  view  has 
changed  and  the  pedestrian  now  gets  scant  considera- 
tion and  in  some  cities  is  told  he  must  not  stop  on  the 
roadway  except  at  certain  points  and  in  a*  certain 
manner.  Whatever  rights  the  pedestrian  still  has  on 
the  roadway  it  is  generally  considered  safer  for  him 
to  keep  to  the  sidewalk,  where  one  is  provided,  and 
it  is  generally  assumed  that  the  sidewalk  is  made  safe 
for  his  use.  Too  often,  however,  the  interests  of  the 
pedestrian  and  the  community  in  the  sidewalk  are 
sacrificed  for  the  individual  or  subordinated  to  some 
corporation  or  trading  establishment. 

There  is  an  increasing  tendency  for  the  automobile 
to  usurp  the  .sidewalk  as  well  as  the  road  and  the 
control  of  traffic  will  be  difficult  if  this  tendency  is 
not  checked.  Gasoline  pumps  and  air  pumps  placed 
at  the  t:urb,  gas  filling  stations  or  garages  with  side- 
walk crossings  on  main  arterial  roads,  or  too  near 
important  street  intersections,  not  only  seriously  inter- 
fere with  pedestrian  traffic  but  tend  to  check  vehicular 
traffic  and  lead  to  increased  congestion  which  will 
affect  all  classes. 

Most  municipal  engineers  have  probably  had  ex- 
perience in  preparing  evidence  to  contest  claims  for 
damages  arising  out  of  defective  sidewalks.  When  a 
study  is  made  of  conditions  in  some  cities  the  wonder 
is  that  the  accidents  are  so  few,  and  it  is  believed 
that  in  many  places  there  is  room  for  a  campaign  for 
"Safety  first  on  the  sidewalks." 

Bad  Conditions  on  Sidewalks 

As  an  illustration  of  the  sidewalk  dangers,  six 
views  are  here  given  of  the  conditions  found  in  a  ten 
minutes'  stroll  from  the  city  hall  of  a  large  Ontario 
city  which  need  not  be  named.  Similar  conditions 
can  be  found  in  a  great  many  other  cities  if  they  are 
only  looked  for.  View  1  shows  a  displaced  sidewalk 
grating  and  the  position  of  the  baby  carriage  in  the 
distance  shows  that  there  is  a  possibility  of  great 
danger  to  children.  View  2,  in  the  same  street,  shows 
another  grating  dropped,  just  outside  of  a  store  door. 


View  3  shows  a  grating  raised  to  give  access  to  a 
basement  entrance.  The  width  between  grating  and 
building  is  27  inches  and  the  grating  was  often  in  this 
position  all  night  though  within  sight  of  the  city  hall 
and  cm  one  of  the  main  car  line  thoroughfares.  View 
4  shows  another  displaced  grating  and  builders'  ma- 
terial on  both  street  and  sidewalk  without  danger 
light  or  guard  of  any  description.  Views  5  and  6,  two 
examples,  of  many  noted,  of  antiquated  mounting 
steps  or  horse  blocks  now  a  needless  obstruction  in 
paved  thoroughfares  and  an  illustration  of  how  the 
supposed  needs  of  a  privileged  few  usurp  public 
rights.  View  7,  taken  in  the  same  city,  shows  an- 
other mounting  step  placed  in  the  gutter  of  a  paved 
street  reducing  the  effective  width  of  the  roadway 
by  18  inches  and  inviting  a  serious  accident  for  which 
without  doubt,  the  municipality  would  have  to  pay. 
View  8  shows  that,  even  after  a  street  has  been  paved 
with  asphalt  and  provided  with  cement  sidewalks  and 
curb,  planted  boulevard  and  ornamental  lighting,  sonic- 
traders  will,  if  allowed,  use  the  street  as  a  store  yard 
for  trade  waste,  which  in  this  case  included  a  pile 
of  well  decomposed  manure.  All  the  examples  here 
shown  were  not  temporary  and  exceptional  but  .were 
noted,  in  the  same  position  week  after  week.  The 
sidewalk  gratings  were,  of  course,  sometimes  re- 
placed and  as  often  misplaced  . 

An  area,  a  pavement  light,  a  coal  chute  or  similar 
opening  in  the  sidewalk  should  be  regarded  as  a 
temporary  relinquishment  of  communal  property  for 
the  benefit  of  an  individual  owner,  and  the  concessit  n 
should  always  carry  the  obligation  to  preserve  the 
property  and  protect  the  community.  It  ought  to  be 
recognized  as  a  police  duty  to  see  that  the  conditions 
are  observed  without  any  specific  instructions.  The 
public  rights  in  this  respect  need  to  be  jealously 
guarded  by  municipal  authorities. 

Other  Dangerous  Practices 
Many  other  sidewalk  dangers  might  be  mentioned 
and  illustrated  but  only  two  or  three  will  be  here 
named  which  it  is  within  the  province  of  the  muni- 
cipal engineer  to  guard  against.  Hydrants  in  Canada 
must  necessarily  be  above  the  surface  and  placed  very 
often  on  the  sidewalk.  It  is  however  a  serious  mis- 
take to  set  them  too  low.  When  set  so  that  they  are 
less  than  three  feet  above  the  surface  they  may  appear 
to  cause  less  obstruction,  but  in  this  position  are  liable 
to  cause  serious  abdominal  injury  should  a  pedestrian 
stumble  against  one.  When  a  road  has  been  graded 
down,  the  sidewalk  has  often  to  remain  at  the  original 
level,  and  steps,  or  a  ramp,  placed  at  the"  street  inter- 
section to  get  down  to  the  new  level.  It  is  a  mistake 
to  place  steps  on  the  same  line  as  the  sidewalk. 
Wherever  possible  they  should  be  placed  on  one  side 
and  the  end  of  the  sidewalk  fenced.  The  fence  will 
then  warn  of  the  change  in  grade  to  those  of  defective 
vision,  or  when  all  vision  is  impeded  by  fog  or  a 
blizzard.     If  a  ramp   is  adopted  in  place  of  steps,  a 
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These   illustrations  depict  a   variety  of  dangerous  conditions  that  meet  the  pedestrian  in  every  town. 
A  "safety  first"  campaign  should  include  the  elimination  of  sidewalk  hazards 


handrail  may  still  be  advisable  as  protection  in  slip- 
pery weather.  Valve  boxes  need  to  be  carefully  de- 
signed when  they  are  placed  on  the  sidewalk.  If 
for  service  connections,  they  should  be  kept  as  small 
as  possible.  If  over  main  valves,  the  covers  need 
to  be  carefully  designed,  as  if  too  easily  lifted,  children 
may  displace  them  or  at  least  fill  the  holes  with 
Stones  so  that  in  an  emergency  it  may  be  impossible 
to  open  or  close  the  valves  promptly.  Telegraph  and 
electric  service  companies  were  at  one  time  very 
careless  about  the  placing  of  guy  wires  and  anchors. 
but  greater  care  is  now  taken  by  most  companies 
and  indifferent  companies  ought  to  be  taken  to  ac- 
count. 


Leaking  hose  taps  causing  ice  00  the  sidewalks 
are  another  instance  of  the  carelessness  of  the  in- 
dividual owner  endangering  the  community,  and  is 
a  matter  which  the  police  should  promptly  deal  with. 

In  some  cities  far  too  great  liberty  is  given  to  the 
builder  for  the  use  of  the  road  and  sidewalk  during 
building  operations,  and  the  community  is  sometimes 
put  to  considerable  inconvenience  and  danger  for  the 
sake  of  an  indifferent  contractor. 

Care  taken  to  secure  the  proper  use  and  protection 
of  sidewalks  will  not  only  lessen  accidents  but  will 
give  a  better  appearance  and  greater  comfort  in  the 
use  of  streets  and  indicate  that  the  citizens  have  some 
civic  pride  and  realize  their  rights  and  responsibilities. 
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Better  Lime  Now  on  Market 

Equipment  and  Methods  Have  Improved 

Within  Recent  Years  and  a  Higher 

Quality  Product  is  the  Result 

By  L.  H.  HART 

National  Lime  Association 

NOT  long  ago  a  Georgia  contractor  told  us 
that  before  the  war  shell  limes  used  to  be  on 
the  market,  which  were  much  better  than 
anything  that  can  be  had  nowadays.  Of 
course,  there  are  many  people  who  feel  that  every 
thing  was  better  before  the  war  than  it  is  now,  but 
the  actual  fact  is  that  lime,  like  most  other  building 
materials,  has  been  improving  steadily  all  the  while. 
Frequently  it  is  even  made  of  better  rock  than  it  was, 
for  the  increase  of  scientific  knowledge  has  taught 
us  that  some  rocks  make  better  lime  than  others, 
though  only  lately  has  it  been  possible  to  tell  them 
apart. 

Equipment  and  Methods  Have  Improved 

Equipment  and  methods  also  have  improved  ma- 
terially. Lime  was  once  manufactured  and  used  by 
rule  of  thumb,  but  this  condition  is  being  rapidly 
changed.  The  shaft  kiln  where  the  fuel  does  not 
come  in  contact  with  the  rock,  resulting  in  a  mix- 
ture of  ashes  with  the  lime,  allows  better  control  of 
temperature,  more  steady  operation,  more  uniformity 
throughout  the  kiln,  easier  inspection  of  the  work  as 
it  goes  along,  and  a  more  even  product  due  to.  the 
fact  that  the  material  progresses  through  the  shaft 
instead  of  remaining  stationary  as  in  the  old  types. 

Picking  and  coring  is  much  more  carefully  done 
than  it  used  to  be,  and  the  equipment  for  handling 
it  without  so  much  breakage  and  air  slaking  is  rapidly 
coming  into  use.  Quicker  delivery  gives  the  consumer 
his  goods  in  a  fresher  and  better  condition.  While 
it  is  true  that  there  is  more  haste  in  manufacturing, 
nowadays,  reputable  lime  producers  have  given  up  no 
element  of  value  in  their  material.  On  the  other 
hand,  they  have  strengthened  the  process  of  manu- 
facture by  expending  large  sums  of  money  and  effort 
on  perfecting  their  processes  and  equipment. 

In  the  building  trades,  however,  there  is  an  in- 
creasing tendency  to  hurry,  as  the  contractors'  profit 
depends  on  the  time  spent  on  the  job.  The  conse- 
quence is  that  quicker  materials  have  often  been  used 
to  the  detriment  of  the  work.  It  is  hard  to  persuade 
inexperienced  contractors  to  spend  enough  time  in 
slaking,  ageing  and  applying  lime  to  the  wall,  to  get 
the  full  value  of  materials  already  paid  for. 

For  a  year  or  two,  costs  have  been  less  important 
than  the  speed  of  construction  and  more  expensive 
materials  have  been  used,  because  they  have  set  more 
quickly.  It  is  time  now,  however,  once  more  to  prac- 
tice economy,  and  we  can  afford  to  spend  a  little  time 
and  effort,  if  we  save  money  in  the  long  run. 

Workmen  Operate  Without  Proper  Instructions 
A  great  deal  of  the  trouble  mason  contractors 
have  had,  has  been  due  to  new  kinds  of  quick  limes 
which  have  been  given  to  the  workmen  without  proper 
instructions  for  their  use.  An  example  of.  this  oc- 
curred in  a  Southern  city  where  the  workmen  knew 
how  to  slake  very  hot  limes,  but  were  utterly  unable 
to  handle  properly  some  high  magnesian  limes  which 
were  shipped  in  there.  The  result  was  that  these 
limes  were  thought  to  be  of  poor  quality  because  they 


would  not  slake  rapidly,  and  their  use  was  discon- 
tinued. In  other  cases,  lime  was  actually  put  into 
mortar  while  still  hot. 

The  National  Lime  Association  at  Washington, 
D.  C.  has  been  organized  by  the  manufacturers  to 
draw  up  proper  instructions  for  the  slaking  and  appli- 
cation of  lime  in  the  building  trades,  and  of  standard 
practices  in  other  uses  of  the  material. 

The  new  specifications  for  the  slaking  of  lump  lime 
may  be  secured  from  the  association  on  request,  and 
will  be  especially  useful  to  those  who  have  limes  to 
slake  with  whose  properties  they  are  unfamiliar. 

Oftentimes  mortars  made  with  lime  have  been 
over-sanded,  resulting  in  another  class  of  difficulties. 
As  other  cementing  materials  will  not  carry  more  than 
two  or  three  parts  of  sand  without  being  too  harsh 
and  stiff,  they  are  not  subject  to  this  mistreatment, 
but  lime  being  so  plastic  and  willing  is  frequently 
abused  by  being  over-sanded.  Mortars  containing  too 
much  sand  might  be  troweled  successfully,  but  will  not 
make  a  good  wall.  The  tumble  down  chimneys  and 
parapet  walls  sometimes  seen  are  generally  the  re- 
sult of  this  practice,  but  if  lime  is  properly  used,  the 
wall  will  be  attractive,  strong  and  altogether  satis- 
factory, whether  it  consists  of  brick  plaster  <>r  stucco. 

Hydrated  Lime  is  Convenient 

Some  contractors  are  unable  to  spend  the  time 
and  space  to  handle  lump  lime  properly,  and  for  their 
benefit  lime  has  been  placed  on  the  market  in  a  more 
convenient  form  already  slaked  at  the  works  with  a 
scientifically  correct  amount  of  water,  which  leaves  it 
a  dry  fluffy  powder  called  hydrated  lime.  It  is  but  a 
moment's  work  to  add  sufficient  water  to  bring  it  to 
the  paste  form  with  which  every  mason  is  familiar, 
and  no  large  amount  of  space  is  required. 

The  lime  industry  is  advancing  rapidly,  both  from 
a  scientific  and  practical  point  of  view,  and  it  bids 
fair,  not  only  to  hold  its  own  in  the  building  trades, 
but  to  increase  the  tonnage  from  year  to  year.  New 
uses  and  methods  are  being  worked  out  from  time  to 
time,  and  startling  developments  may  be  looked  for  in 
this  industry  in  the  not  far  distant  future.  It  is  safe 
to  say  even  at  the  present  moment,  that  lime  is  the 
"quality"  material  for  safety,  economy,  plasticity,  and 
acoustic  properties. 


Meeting  of  the  Main  Committee  Engineering 
Standards  Association 

A  MEETING    of   the    Main    Committee    of     the 
Canadian  Engineering  Standards  Association 
was  held  at  Ottawa  on  April  4th  with  Sir  John 
Kennedy  in  the  chair,  and  the  following  were 
some  of  the  more  important  matters  dealt  with. 

Sir  John  Kennedy  was  re-elected  chairman  ;  Mr. 
T.  A.  Russell  and  Mr.  H.  H.  Vaughan  were  re-elected 
vice-chairmen,  and  Dr.  J.  B.  Porter  was  re-elected 
honorary  secretary-treasurer. 

The  following  gentlemen  were  welcomed  as  mem- 
bers of  the  main  committee:  Mr.  J.  B.  Reade,  Pur- 
chasing Commission  of  Canada  ;  Mr.  G.  A.  Mountain, 
Board  of  Railway  Commissioners  for  Canada ;  Lt.- 
Col.  E.  W.  Stedman,  the  Air  Board;  Dr.  L.  V.  King. 
McGill  University;  Mr.  T.  F.  Sutherland,  Canadian 
Institute  of  Mining  and   Metallurgy. 

A  large  number  of  additions  to  the  membership  of 
various  sectional  and  sub-committees  were  approved, 
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and  thirty  gentlemen,  members  of  various  working 
committees,  were  elected  to  membership  in  the  asso- 
ciation. 

The  annual  report  and  financial  statement  to  be 
issued  to  members  of  the  association,  were  presented 
and  approved. 

The  attendance  of  Mr.  R.  J.  Durley,  secretary,  at 
the  conference  of  secretaries  of  national  standardizing 
bodies  in  London  on  April  25th,  was  approved.  This 
conference  is  of  an  informal  nature  and  is  intended  to 
facilitate  the  interchange  of  information  and  data 
regarding  standardization,  especially  in  its  interna- 
tional aspect,  and  with  regard  to  planning  the  methods 
of  intercourse  and  co-operation  to  be  adopted  between 
the  various  national  standardizing  bodies.  It  is  ex- 
pected that  the  meeting  will  be  attended  by  delegates 
from  Belgium,  Great  Britain,  Canada,  France,  Holland, 
Italy,  Sweden,  Switzerland,  and  the  United  States. 
Each  secretary  will  naturally  present  a  report  on  the 
work  of  the  conference  to  his  committee  or  council  on 
his  return. 

The  activities  of  the  association  during  the  past 
year  and  the  present  state  of  the  work  of  the  various 
committees  are  briefly  covered  by  the  attached  report. 

Among  the  subjects  on  which  the  association  has 
recently  been  requested  to  take  action  may  be  men- 
tioned the  following: 

A  request  from  the  Air  Board  has  been  made  for 
the  preparation  of  specifications  for  certain  aircraft 
materials  which  cannot  be  obtained  under  commercial 
conditions  in   Canada,   the   war-time   specifications  of 


the  British  Air  Board  being  much  too  elaborate  for 
use  under  peace  conditions.  The  necessary  commit- 
tees are  being  arranged  for. 

(  o-operation  with  the  American  Engineering 
Standards  Committee  has  been  requested  in  connec- 
tion with  the  aeronautical  safety  code,  the  American 
safety  code  for  logging  and  sawmill  machinery,  and 
the  American  committee  which  is  considering  the 
standardization  of  parts  of  elevator  machinery. 

Requests  for  co-operation  have  also  been  received 
from  the  Canadian  Electric  Railway  Association  and 
the   American  Gear  Manufacturers'  Association. 

In  connection  with  the  work  of  the  sub-committee 
on  portland  cement,  which  is  engaged  in  revising  and 
re-drafting  the  specification  for  that  material  originally 
Usued  by  the  Canadian  Society  of  Civil  Engineers,  the 
main  committee  approved  of  the  suggestion  of  the 
sub-committee  as  to  the  desirability  of  experimental 
work  on  Canadian  cements  with  regard  to  the  best 
method  of  determining  normal  consistency.  The  main 
committee  also  directed  that  arrangement.*,  should,  if 
possible,  be  made  with  the  proper  authorities  for  the 
standardization  of  cement  sieves  in  Canada. 

The  meeting  terminated  with  a  vote  of  thanks  to 
the  executive  committee  and  the  officers  and  staff  of 
the   association. 

The  meeting  of  the  main  committee  was  followed 
by  the  third  ordinary  general  meeting  of  the  associ- 
ation, which  was  largely  of  a  formal  nature  and  dur- 
ing which  the  annual  report  and  financial  statement 
wen-  presented  and  approved. 


Large  Jobs  are  Contemplated  in  the 

City  of  Montreal 

A 


L  THOUGH  the  Montreal  building  season  did 
not  open  in  a  very  promising  manner,  a  fair 
amount  of  work  is  now  coming  out.  Some 
of  the  projects  for  which  plans  have  been  or 
are  being  drawn  will  ruli  into  large  amounts.  A  ten- 
storey  building  planned  especially  for  doctors,  dentists, 
and  trades  connected  with  these  professions  is  to  be 
constructed,  from  plans  by  Messrs.  Ross  &  MacDon- 
alcl,  and  the  same  architects  are  preparing  plans  for 
a  pathological  building  in  connection  with  McGill 
University.  Tenders  have  been  received  for  a  large 
office  structure  for  the  Furness,  Withy  Co.,  while  the 
Canada  Cement  Co.  will  put  up  a  large  office  building. 
A  Jewish  synagogue,  a  Protestant  school,  and  an  ex- 
tensive paper  box  factory  are  among  the  other  con- 
templated buildings.  A  club  house  at  Dixie  is  esti- 
mated to  cost  $450,000.  A  large  number  of  permits 
has  been  issued  for  flats  and  residences,  the  work  in- 
cluding many  houses  on  the  South  shore  of  the  St. 
Lawrence,  where  it  is  proposed  to  construct  a  sewer 
to  serve  St.  Lambert  and  the  adjoining  towns. 

There  is  considerable  construction  work  proceed- 
ing in  the  province,  particularly  in  such  industrial 
centres  as  Three  Rivers  and  St.  Tlyacinthe.  The  im- 
portant work  includes  a  home  at  Richmond,  a  million 
dollar  hospital  at  Chandler,  a  monastery  at  Sherbrooke. 
convents  at  St.  Hyacinthe  and  Sillery,  a  college  at  St. 
Anne  tie  la  Pocatiere.  and  a  fire  station  at  Shawinigan 
Falls. 

The  amount  of  work  on  pulp  and  paper  plants  will 
not  be  as  extensive  as  in  previous  years,  the  com- 


panies economizing  after  the  recent  expansion  in  many 
directions.  The  Cedars  Rapids  Power  &  Manufac- 
turing Company  are  adding  two  units  to  their  plant. 

Reports  indicate  that  the  roadwork  programme  is 
satisfactory,  and  also  that  municipalities  will  spend  a 
fair  amount  of  money  in  various  ways. 

So  far  little  has  been  heard  of  the  threatened  labor 
troubles  in  Montreal  owing  to  the  reduced  wages  put 
in  force,  and  the  chances  are  that  the  schedule  will  be 
accepted  throughout   the  season. 


Joint  Committee  on  Concrete  is  Active 

The  American  Society  for  Testing  Material's  joint 
committee  on  standard  specifications  for  concrete  and 
reinforced  concrete  is  now  preparing  a  draft  of  its 
preliminary  report  which  it  is  hoped  will  be  available 
for  the  society's  annual  meeting  in  June.  The  report 
will  contain  tentative  specifications  based  upon  the 
studies  of  sub-committees  on  aggregates,  reinforcing. 
proportioning  and  mixing,  forms  and  placing,  design. 
details  of  construction,  protective  treatment  and  sur- 
face  finish. 


McDougall.  Pease  &  Friedman,  consulting  engi- 
neers, have  removed  from  the  Drummond  Building 
to  85  Osborne  Street,  Montreal. 


The  fifth  annual  meeting  of  the  American  Gear 
Manufacturer.-'  Association  was  held  in  Cincinnati. 
Ohio,  on  April  27,  28,  29  and  30. 
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New  Methods  of  Concrete  Wall 
Construction  for  Houses 

British  Practice  as  Suggested  in  Particulars  Issued  by  London,  Eng., 

County  Council -New  Inventions  of  Interest  to  Those 

Engaged  in  Erecting  Small  Buildings 


1— Ties  For  Cavity  Walls 

This  invention  relates  to  ties  for  cavity  walls,  and 
is  particularly  intended  for  application  to  cavity  walls 
built  of  concrete.  The  tie  constructed  in  accordance 
with  this  invention  is  formed  of  concrete,  cement,  or 
similar  moulded  material  adapted  to  resist  both  ten- 
sile and  compressive  forces,  and  is  so  shaped  as  to 
engage  with  the  shells  of  the  cavity  wall  in  such  a 
manner  as  to  resist  both  separation  and  approach  of 
the  shells.  The  improved  tie  is  preferably  reinforced 
by  metal  reinforcement,  and  is  preferably  so  shaped  as 
to  deflect  on  to  the  outer  wall  moisture  collecting  on 
its  upper  surface,  and  to  prevent  moisture  reaching 
the  ties  from  the  inner  surface  of  the  outer  slab  from 
running  across  the  tie.  The  tie  is  also  preferably 
provided  with  a  substantially  central  edge  on  the 
lower  surface. 

The  accompanying  drawings  illustrate  the  pre- 
ferred form  of  the  invention.  Fig.  1  represents  a  sec- 
tional side  elevation  of  a  cavity  wall  showing  one  of 
the  ties  in  position.  Fig.  3  shows  a  sectional  elevation 
of  one  of  the  ties.  The  cavity  wall  shown  is  formed 
of  outer  slabs  or  blocks  (O)  and  inner  slabs  or  blocks 
(I),  which  are  built  up  so  as  to  provide  a  cavity  (C) 
between  them.  The  outer  slabs  in  walls  of  this  type 
are  conveniently  formed  of  hard  concrete,  while  the 
inner  slabs  are  formed  of  soft  concrete. 

It  should  be  understood  that  the  improved  ties 
may  be  employed  in  cavity  walls  cast  in  situ ;  in  this 
case  the  pre-formed  ties  are  preferably  cast  into  the 
concrete  during  the  operation  of  pouring.  The  ties 
(T)  are  formed  of  concrete  reinforced  with  metal  re- 
inforcement (R)  and  are  provided  with  dove-tailed 
ends  (D)  which  engage  similarly  shaped  recesses  (r) 
formed  in  the  slabs.  These  recesses  are  preferably 
provided  in  the  meeting  edges  of  the  slabs  and  extend 
from  the  top  to  approximately  half  the  depth  thereof. 

The  upper  surface  of  the  tie  is  formed  with  a  nose 
(n)  of  tetrahedral  form;  the  purpose  of  this  nose  is 
to  deflect  towards  the  outer  wall  any  water  or  other 
matter  that  may  fall  on  it,  and  to  prevent,  so  far  as 
possible,  any  moisture  which  may  run  down  the 
inner  surface  of  the  outer  wall  from  creeping  across 
the  tie.  The  under  surface  of  the  tie  is  formed  with 
a  drip  edge  (d)  to  cause  moisture  coming  on  to  the 
tie  to  be  directed  to  the  centre  of  the  cavity. 

The  invention  may  be  summarized  as  follows  !— 

(1)  For  use  in  cavity  walls  a  pre-formed  tie  con- 
structed of  concrete,  cement,  or  similar  moulded  ma- 
terial, so  as  to  be  capable  of  resisting  both  tensile  and 
compressive  forces,  and  so  shaped  as  to  engage  with 
the  shells  of  the  cavity  wall  in  such  a  manner  as  to 
resist  both  separation  and  approach  of  the  shells 

(2)  The  combination  with  a  cavity  wall  built"  up 
of  slabs,  blocks,  or  the  like,  provided  on  their  inner 


surfaces  with  undercut  recesses,  of  ties  of  concrete, 
cement  or  similar  moulded  material  provided  with 
ends  adapted  to  co-act  with  the  undercut  recesses  so 
as  to  prevent  withdrawal  of  the  ties  from  the  slabs, 
blocks,  or  the  like. 

(3)  The  combination  with  a  cavity  formed  of  con- 
crete shells  cast  in  situ  of  ties  of  concrete,  cement,  or 
similar  moulded  material  provided  with  ends  shaped 
so  as  to  resist  the  withdrawal  of  the  ties  from  the 
concrete. 

(4)  A  wall  tie  provided  on  its  upper  surface  with 


Ties  for   cavity  walls. 

a  nose  or  the  like  directed  downwards  towards  the 
outer  wall  slab,  and  provided  on  its  lower  surface 
with  a  substantially  central  drip  edge. 

(5)  A  wall  tie  of  concrete,  cement,  or  similarly 
moulded  material. 

(6)  A  cavity  wall  provided  with  outer  shells  com- 
posed of  concrete  tied  together  with  dove-tailed  ties 
of  concrete,  cement,  or  similar  moulded  material. 

2— Cavity  Walls 
This  invention  relates  to  cavity  walls  employed  in 
the  construction  of  buildings  and  the  like,  and  is  par- 
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ticularly  applicable  to  such  walls  when  built  of  con- 
crete or  the  like.  Hitherto,  such  party  walls  have 
been  constructed  mainly  of  two  types,  commonly 
known  as  the  "closed  cavity"  and  the  "open  cavity" 
respectively.  The  "closed  cavity"  wall  has  the  ad- 
vantage that  it  provides  good  heat-insulation,  but 
has  an  attendant  disadvantage  in  that  timber  running 
into  the  cavity  is  liable  to  rot  because  damp  which 
finds  its  way  into  the  cavity  does  not  always  dry  out. 
In  the  "open  cavity"  wall,  gratings  or  the  like  are  pro- 


Cavity  walls. 

vided  for  ventilating  the  cavity  and  drying  up  any 
moisture  that  may  occur,  but  such  cavities  do  not  pro- 
vide good  heat-insulation. 

The  object  of  the  present  invention  is  to  provide 
a  form  of  cavity  wall  in  which  the  heat  insulating 
qualities  are  maintained,  but  in  which  means  are  also 
provided  for  ventilating  floor  timbers  so  as  to  avoid 
the   disadvantage  first  mentioned. 

The  invention  accordingly  consists  in  a  cavity 
wall  constructed  in  the  following  manner.  Open 
cavities  are  provided  where  floor  joists  or  the  like 
project  into  the  wall,  the  adjoining  principal  wall 
areas  above  and  below  the  floor  being  formed  with 
close  cavities.  In  the  accompanying  drawings,  which 
illustrate  the  preferred  embodiment  of  the  invention, 
Fig,  1  represents  a  section  through  the  upper  portion 
of  the  cavity  wall  of  a  two-storied  concrete  building'. 

Fig.  2  represents  a  continuation  of  the  section  be- 
low the  portion  shown  in  Fig.  1.  Above  the  founda- 
tions (F)  is  placed  a  closing  block  (B1)  upon  which 
the  inner  and  outer  shells  (1,0)  of  the  wall  are  built. 
The  upper  end  of  the  cavity  (C)  so  formed  is  closed 
at  the  level  of  the  sill  (S)  by  tiles  or  plates  (T),  and 
is  similarly  closed  around  the  vertical  edges  of  the 
window  opening  by  the  window  frame  (W).  A 
block  or  a  beam  (B2),  which  also  functions  as  a  lintel, 
completely  closes  the  cavity  below  the  level  of  the 
floor  joists  (J).  Above  the  block  (B*)  are  placed  in- 
ner and  outer  wall  shells  (I1,  Ol),  which  are  provided 
at  intervals  with  convenient  openings  indicated  in 
dotted  lines,  so  that  the  cavity  (C)  between  them  is 
ventilated,  the  air  preferably  having  access  also  be- 


tween the  floor  joists  (J).  This  open  cavity  (C)  is 
closed  by  an  upper  block  (B1);  and  the  remainder  of 
the  wall  in  the  upper  floor  is  constructed  with  a  close 
cavity  in  the  manner  described  for  the  lower  floor. 
The  closing  blocks  or  beam  (B*)  act  as  a  support  for 
the  timber  of  the  roof  (R). 

The  invention  may  be  summarized  as  follow 

(1)  A  cavity  wall  in  which  the  joists  of  a  floor 
projecting  into  the  wall  arc  received  in  one  or  more 
open  cavities,  the  adjoining  principal  wall  areas  above 
and  below  said  floor  being  formed  with  closed  cavities. 

(2)  A  cavity  wall  in  which  a  principal  wall  area 
between  successive  floors  is  formed  with  one  or  more 
close  cavities,  the  joists  of  the  said  floors  being  re- 
ceived in  open  cavities. 

(3)  A  cavity  wall  having  closed  cavities  extend- 
ing between  the  separate  floors,  ceilings,  or  the  like. 

and  horizontally-extending  open  cavities  at  the  levels 
of  the  floors,  ceilings  or  the  like  adapted  to  receive  the 
joists  thereof. 

The  "Witan  No.  1"  system  of  cavity  walls  is  de- 
vised to  meet  the  following  special  difficulties:  (1) 
The  shortage  of  bricklayers;  (2)  the  shortage  of  plas- 
terers; (3)  the  coldness  of  rooms  having  open  cavity 
walls  ;  (4)  the  liability  to  dry  rot  in  the  floors  of  rooms 
having  closed  cavity  walls;  (5)  the  insanitary  condi- 
tions of  walls  having  cavities  in  communication  with 
the  space  between  the  floor  boards  of  the  upper  storey 
and  the  ceiling  of  the  ground  storey.  The  effect  of 
roughcasting  is  obtained  by  inserting  cocoanut  fibre 
matting  in  the  shuttering,  and  removing  the  matting 
after  the  concrete  has  hardened  sufficiently. 

Hitherto  cavity  walls  have  been  constructed  main- 
ly of  two  types,  commonly  known  as  the  "closed  cav- 
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Monolithic    concrete   walla. 

ity"  and  the  "open  cavity"  respectively.  The  "closed 
cavity"  wall  has  the  advantage  that  it  provides  good 
heat  insulation,  but  has  an  attendant  disadvantage 
because  the  timber  running  into  the  cavity  is  liable 
to  rot,  and  the  dry  rot  is  liable  to  spread  throughout 
the  whole  area  of  the  floor.  In  the  "open  cavity"  wall 
gratings  are  provided  for  ventilating  the  cavity  and 
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drying   up   any   moisture   that   may   occur,   but    such 
cavities  do  not  provide  good  heat-insulation. 

3— Monolithic  Concrete  Walls 

This  invention  relates  to  concrete  walls  and  the 
like,  and  has  for  its  object  to  provide  a  method  of 
constructing  concrete  walls  in  which  the  advantages 
of  monolithic  construction  can  be  obtained  without 
the  usual  attendant  disadvantages  involved  in  the 
cost  of  timber  or  like  temporary  formwork. 

The  method  of  building  concrete  walls  in  accord- 
ance with  this  invention  consists  in  first  making  a 
cavity  wall  by  aid  of  concrete  blocks,  provided  on 
their  inside  surfaces  with  under-cut  grooves  or  other 
means  of  securing  adhesion,  and  then  pouring  concrete 
into  the  cavity.  The  poured  concrete  thus  unites  with 
the  blocks,  which  first  act  as  temporary  formwork 
and  then  become  permanently  cast  into  the  complete 
wall.  The  outer  blocks  of  an  external  wall  are  pre- 
ferably formed  of  hard  concrete,  and  the  inner  blocks 
of  soft  concrete.  The  blocks  are  preferably  assembled 
one  course  at  a  time,  the  concrete  being  then  filled  to 
a  level  approximately  to  one-half  the  height  of  the 
course  in  question;  in  this  way  the  horizontal  joints 
become  staggered  through  the  wall.  The  outer  sur- 
faces are  preferably  formed  with  under-cut  grooves 
to  facilitate  keying  of  plaster  or  rendering. 

In  the  accompanying  drawings,  which  illustrate 
the  preferred  method  of  carrying  the  invention  into 
effect,  Fig.  1  shows  a  section  through  the  lower  por- 
tion of  a  wall  constructed  in  accordance  with  the  in- 
vention. Fig.  2  shows  an  elevation  of  a  portion  of 
the  wall  prior  to  plastering  or  rendering.  Fig.  3  shows 
a  sectional  plan  of  a  portion  of  the  wall.  The  inner 
and  outer  blocks  or  slabs  (I.O)  are  first  erected  upon 
a  dampcourse  block  (D).  These  blocks  are  provided 
on  their  horizontal  surfaces  with  co-acting  ridges  and 
grooves  (G)  to  facilitate  assembly  and  to  assist  in 
preventing  ingress  of  damp  through  the  joints.  A 
single  course  of  these  blocks  (I.O)  is  preferably  first 
erected  and  concrete  (C)  is  then  poured  into  the  cavity 
to  a  height  approximating  to  one-half  of  the  height  of 
the  blocks  as  indicated  in  dotted  lines.  Another  course 
of  blocks  is  then  laid,  and  concrete  is  poured  into  the 
cavity  up  to  a  level  approximately  half-way  up  the 
second  course  of  blocks,  and  so  on  until  the  wall  is 
completed,  the  topmost  course  being  completely  filled 
in  with  the  poured  concrete.  The  blocks  or  slabs 
(1,0)  are  provided  on  their  inner  and  outer  surfaces 
with  dovetailed  grooves  (G).  The  grooves  on  the 
inner  surfaces  act  as  keys  for  the  cast  concrete,  and 
the  grooves  on  the  outer  surfaces  act  as  keys  for  ren- 
dering  (R)   and  plaster   (P)  respectively. 

The  particular  form  of  block  which  it  is  preferred 
to  use  for  this  purpose  is  that  described  in  the  next 
invention. 

The  invention  may  be  summarized  as  follows: 

(1)  A  method  of  constructing  concrete  and  like 
walls,  consisting  in  forming  inner  and  outer  shells  of 
similar  moulded  blocks  and  slabs,  provided  on  their 
inner  surfaces  with  means  for  securing  adhesion  to 
concrete,  and  in  casting  concrete  between  the  inner 
and  outer  shells. 

(2)  The  employment  of  formwork  for  concrete 
or  like  walls  of  concrete  or  similar  blocks  or  slabs 
provided  on  their  inner  surface  with  means  for  secur- 
ing adhesion  to  concrete,  the  formwork  being  perman- 
ently cast  into  the  wall. 

(3)  A  method  of  constructing  concrete  and  like 


walls,  breaking  the  joint  between  successive  blocks 
or  slabs  and  successive  layers  of  poured  concrete  sub- 
stantially. 

4 — Building  Blocks  and  Slabs 

This  invention  relates  to  concrete  and  like  moulded 
building  slabs  or  blocks  which  are  employed  for  build- 
ing up  walls,  partitions,  and  the  like. 

Slabs  constructed  in  accordance  with  this  inven- 
tion are  of  the  kind  provided  on  each  side  with  groov  es 
for  securing  adhesion  to  plaster,  concrete  or  the  like, 
the  characteristic  feature  being  that  the  grooves  on 
one  side  are  so  spaced  that  successive  courses  can  be 
built  up  so  as  to  break  vertical  joint  and  to  form 
continuous  vertical  grooves  in  the  wall. 

In  the  accompanying  drawings  Fig.  1  represents  a 
plan  of  an  improved  slab;  Fig.  2  represents  an  eleva- 
tion thereof;  Fig.  3  represents  a  side  view  thereof; 
Fig.  4  represents  to  smaller  scale  a  wall  or  partition 
built  up  of  the  slabs.  The  slab  (S)  is  formed  on  its 
two  faces  with  under-cut  grooves  (G),  which  are  so 
spaced   that  when   successive   slabs  are   built   up   to 
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Building    blocks    and    slabs. 

break  joint  in  the  manner  indicated  in  Fig.  4,  there 
will  be  a  continuous  groove  down  the  slab.  The  slabs 
are  preferably  formed  on  one  horizontal  face  with  a 
central  channel  (C)  and  on  the  other  horizontal  face 
with  a  co-acting  central  ridge  (R).  If,  as  is  preferred, 
the  grooves  (G)  on  both  sides  of  the  block  are  ex- 
actly similar  to  each  other,  the  slabs  can  be  placed 
without  the  necessity  for  considering  which  side  is 
to  form  the  front  and  which  is  to  form  the  back  of 
the  slab. 

The  invention  may  be  summarized  as  followss: 
(1)  A  building  slab  of  concrete  or  like  moulded 
material  provided  on  both  sides  with  grooves  for  se- 
curing adhesion  to  plaster,  concrete  or  the  like,  char- 
acterized in  that  the  grooves  on  one  side  are  so  spaced 
that  successive  courses  can  be  built  up  so  as  to  break 
vertical  joint  and  to  form  continuous  vertical  grooves 
in  the  wall. 
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The  Activated  Sludge   System 
and  the  "Nitrogen  Question" 

The  Possibility  of  Recovering   a  Greater   Proportion  of  the  Value  of  the 

Nitrogen  in  Sewage  for  the  Benefit  of  Agriculture — a  Review  of 

Practical  Experience  and  Scientific  Investigation 


By   GILBERT   J.   FOWLER,    D.Sc,   F.I.C. 


IN  a  paper  printed  in  the  December  issue  of  the 
Journal  of  the  Indian  Institute  of  Science,  Banga- 
lore, Dr.  Gilbert  J.  Fowler  endeavors  to  bring  to- 
gether in  a  convenient  form  the  chief  data  with 
regard  to  the  "nitrogen  question"  and  in  particular  to 
review  the  evidence  both  from  practical  experience 
and  from  purely  scientific  investigation  of  the  possi- 
bility of  recovering  a  greater  proportion  of  the  value 
of  the  nitrogen  in  sewage  for  the  benefit  of  agriculture 
than  has  hitherto  been  the  case.  The  general  coriclu- 
ions  of  Dr.  Fowler's  paper  are  printed  below: 

Evidence  has  been  given  to  show:  (1)  that  by  the 
scientific  and  economic  use  of  waste  nitrogenous  ma- 
terial and  also  of  green  manures  the  necessary  nitro- 
gen for  the  supply  of  the  world's  agriculture  can  read- 
ily be  obtained. 

(2)  That  very  large  populations  are  adequately 
supported  in  many  parts  of  the  world,  particularly  in 
China,  without  the  need  for  the  nitrogen  of  artificial 
fertilizers. 

(3)  That  inorganic  nitrogen  in  the  form  of  ni- 
trate, sulphate  of  ammonia  or  calcium  cyanamide. 
even  when  combined  with  other  mineral  nutrients, 
such  as  potash  and  phosphoric  acid,  is  not  alone  ade- 
quate for  healthy  plant  development. 

(4)  That  minute  quantities  of  accessory  food  ma- 
terials, elaborated  by  bacterial  action,  and  which  have 
been  termed  auximones  are  necessary  if  vigorous 
plant  life  is  to  be  sustained. 

(5)  That  these  products  are  only  to  be  found  in 
organic  manures. 

(6)  That  among  organic  manures  activated  sludge 
lias  been  found  to  give  the  most  striking  results. 

(7)  That,  provided  the  nitrogen  in  the  sludge 
and  effluent  can  be  economically  utilized,  the  acti- 
vated sludge  process  of  sewage  purification  offers  the 
possibility  of  the  recovery  for  agricultural  purposes  of 
all  the  nitrogen  in  town  sewage,  as  not  only  is  there 
no  less  of  nitrogen  in  the  process,  but  an  actual  gain 
owing  to  the  occurrence  of  nitrogen  fixation. 

In  order  that  the  best  results  may  be  obtained  from 
organic  nitrogenous  manures,  further  research  is  re- 
quired in  numerous  directions,  which  are  briefly  in- 
dicated in  the  following  paragraphs. 

The  various  lines  of  investigation  may  be  classi- 
fied broadly  under: — ■ 

(a)  Laboratory  experiments,  including  pot  or 
water  cultures. 

(b)  Field  experiments. 

(c)  Technical  experiments. 

A. — Laboratory  Experiments 
1.     The  Acceleration  of  Nitrogen  Fixation 
Experiments   on    the   purification    of   special    trade 
effluents  by  activated  sludge  as  well  as  general  experi- 
ence would  indicate  the  possibility  of  building  up  ac- 


tivated sludges  capable  of  bringing  about  specific  bio- 
chemical changes  at  .a  greater  velocity  than  is  pos- 
sible by  the  usual  less  intensive  methods  of  bio-chemi- 
cal activity.  The  acceleration  of  nitrogen  fixation  in 
this  way  is  a  peculiarly  attractive  problem,  it  being 
now  unquestionable  that  fixation  does  take  place. 

It  will  be  necessary  in  the  first  place  to  determine 
what  proportion  of  this  nitrogen  is  fixed  in  the  soluble 
or  insoluble  condition,  whether,  e.g.,  complex  nitro- 
genous slimes  are  formed  directly,  or  whether  simpler 
and  soluble  nitrogen  compounds  are  first  formed  and 
are  afterwards  built  up  into  more  complex  bodies.  It 
may  well  be  that  the  advantages  of  symbiosis  of  dif- 
ferent organisms,  pointed  out  by  Bottomley,  Richards, 
and  other  workers,  are  due  to  a  difference  of  function 
in  this  respect. 

It  will  then  be  to  determine  whether  by  suitable 
choice  of  carbohydrate  food,  of  the  necessary  symbiotic 
organisms  and  by  the  maintenance  of  proper  tempera- 
ture conditions,  it  may  be  possible  to  build  up  a  spec- 
ial activated  sludge  which  will  fix  nitrogen  in  quantity 
and  at  a  rate  sufficient  to  make  the  process  one  which 
might  compete  with  electro  chemical  or  thermo  chemi- 
cal plants. 

2.     The  Relation  of  the  Plant  to  the  Nitrogenous 
Material 

It  is  evident  that  the  bio-chemical  changes  brought 
about  in  organic  nitrogenous  matter  such  as  activated 
sludge  by  the  agency  of  the  bacteria  present  in  it  will 
be  greatly  modified  by  the  activity  of  the  roots  of  the 
growing  plant. 

This  is  clearly  brought  out  in  Harrison  and  Subra- 
mania  Aiyer's  work,  referred  to  in  the  section  on  green 
manures.  It  would  seem  likely  that  the  withdrawal 
by  the  growing  plant  of  the  products  of  bacterial  ac- 
tivity in  the  nitrogenous  matter  would  stimulate  fur- 
ther production  of  these,  so  that  the  maximum  rate 
of  change  takes  place  under  conditions  when  both 
plant  and  bacteria  exert  their  maximum  efficiency. 

5.     Loss  of  Nitrogen 

The  possibilities  of  loss  of  nitrogen  by  purely 
chemical  action  or  by  a  combination  of  bacteriological 
activity  and  chemical  change  afford  an  extensive  field 
for  inquiry.  The  interaction  of  complex  amino  com- 
pounds and  nitrites  in  presence  of  nascent  hydrogen 
or  carbon  dioxide  can  be  studied  in  almost  unlimited 
permutations  and  combinations  of  interest. 

A  further  problem  in  this  connection  will  be  to 
find  how  far  such  loss  is  diminished  or  inhibited  in 
the  presence  of  the  growing  plant  or  of  nitrogen-fixing 
organisms.  The  fact  of  there  being  no  loss  of  nitro- 
gen in  the  activity  of  the  nitrogen-fixing  organisms 
may  mask  a  certain  amount  of  denitrification  change, 
as  in  the  activated  sludge  tank  there  is  considerable 
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evolution  of  carbon  dioxide  in  presence  of  the  products 
of  the  breaking  down  of  proteid  matter,  together  with 
nitrites  and  nitrates,  a  condition  of  things  under  which 
loss  of  nitrogen  might  be  expected. 

The  conditions  of  loss  of  nitrogen  from  green  man- 
ures and  from  ordinary  manure  heaps  are  still  some- 
what obscure  in  spite  of  the  considerable  amount  of 
study  which  they  have  received.  The  experiments 
with  amino  derivatives  of  known  composition  just  re- 
ferred to  should  throw  some  light  on  the  decomposi- 
tion of  the  complex  proteids  of  green  and  other 
manure. 

4.       Intensive  Nitrification      ' 

The  possibility  of  the  economic  conversion  of  am- 
monium salts  into  nitrates  through  the  agency  of  acti- 
vated sludge  has  been  referred  to,  and  experiments  are 
already  in  hand  by  Mr.  M.  B.  Roy  under  the  writer's 
direction  at  the  Indian  Institute  of  Science. 

5.     Bacterial  Hydrolysis  of  Calcium   Cyanamide 
(Nitrolim) 

The  precise  conditions  for  the  most  advantageous 
use  of  nitrolim  are  not  fully  understood,  and  it  will  be 
of  use  to  make  a  careful  study  of  the  possible  trans- 
formations which  may  be  affected  in  this  substance 
by  bacteriological  agency.  A  knowledge  of  the 
changes  which  may  take  place  in  a  mixture  of  this 
substance  and  activated  sludge  may  lead  to  a  useful 
combination  of  the  artificial  nitrolim  and  the  different 
varieties  of  organic  manures. 

B. — Field  Experiments 

1.     Selection  of  Plants  Responsive  to  Activated 

Sludge 

The  trials  already  made  with  activated  sludge  and 
ordinary  crops  should  be  extended  and,  in  particular, 
selection  made  of  such  plants  as  respond  most  readily 
to  the  stimulus  of  this  manure  with  a  view  to  discover 
the  possible  reasons  for  this  response.  The  effect  of 
mixtures  of  activated  sludge  with  other  manures 
such  as  superphosphate  and  basic  phosphate  should  be 
studied. 

2.  Effect  of  Activated  Sludge  on  Special  Indian  Crops 
Important  Indian  crops  which  respond  to  nitro- 
genous manure,  particularly  indigo,  sugar-cane,  and 
paddy  should  be  manured  with  activated  sludge  and 
the  effect  noted. 

3.  Conditions  of  Availability  of  Nitrogen  in  Activated 

Sludge 
The  "availability"  of  the  nitrogen  in  the  sludge 
when  the  latter  is  put  on  the  ground  in  the  wet  state 
as  compared  with  the  results  when  the  sludge  is  dried 
for  transport  should  be  determined  both  by  laboratory 
and  by  field  experiments.  Experiments  by  Mrs.  Mum- 
ford  and  by  Mr.  Ernest  Gaul  have  shown  that  the 
lower  the  temperature  of  drying  the  more  immediately 
available"  is  the  nitrogen,  while  the  nitrogen  in  the 
wet  sludge  is  the  most  quickly  "available"  of  all. 

4.     Intensive  Cultivation  by  Means  of  Activated 

Sludge 
Accounts  occasionally  appear  in  the  press  of  ex- 
traordinary profits,  up  to,  e.g.,  £1,000  per  annum  per 
acre,  made  by  intensive  culture  of  market  produce 
etc  Experiments  on  these  lines  might  well  be  made 
with  activated  sludge.  Possibly  a  kind  of  haneine 
garden  could  be  constructed  over  an  activated  sluWe 
tank  on  the  principle  of  the  laboratory  experiments 
described  to  produce  quick  growing  and  succulent 
crops  for  the  market,  such  as  lettuce,  onions  and  to- 


matoes, peas  and  beans,  as  well  perhaps  a>  special 
flowering  plants  which  have  shown  themselves  re- 
sponsive, such  as  lilies  and  hydrangeas. 

The  Chinese  are  accustomed  to  produce  succulent 
crops  by  intensive  cultivation,  as  these  show  the  quick- 
est response  to  manure,  are  easily  digestible,  and  may 
have  a  relatively  higher  nitrogen  content  than  fully- 
matured  crops.  Moreover,  the  same  plot  will  produce 
more  crops  in  a  given  time. 

5.     Fishponds 

The  scientific  study  of  fishponds  fed  with  the  efflu- 
ent from  activated  sludge  installations  should  reveal 
the  life  cycle  best  suited  for  the  growth  of  fish  and  the 
recovery  of  nitrogen  thereby.  Thus  it  may  be  antici- 
pated that  aquatic  plants  will  thrive  on  the  nitrates 
and  other  salts  present,  infusoria  of  various  kinds  will 
feed  on  the  bacteria  and  will  afford  food  for  fish,  and 
both  fish  and  plants  will  be  a  source  of  nitrogen  for 
subsequent  return  to  the  soil. 

The  writer  in  the  past  once  made  some  attempts 
with  an  effluent  of  a  moderate  standard  of  purity  to 
establish  a  small  fishpond,  but  fungoid  growths  made 
their  appearance,  and  the  conditions  of  a  healthy  life 
cycle  were  evidently  not  present. 

The  absence  of  colloids  in  an  effluent  properly  puri- 
fied by  activated  sludge,  as  well  as  the  high  content 
of  dissolved  oxygen  either  present  or  readily  obtained, 
should  greatly  facilitate  the  possibility  of  maintaining 
suitable  conditions  for  fish  culture. 

"C. — Technical  Experiments 
1.  The  Drying  of  Activated  Sludge  for  Transport 
The  most  important  technical  problem  to  be  solved 
in  connection  with  activated  sludge,  as  distinguished 
from  those  directly  connected  with  bio-chemistrv  or 
agriculture,  is  undoubtedly  the  drying  of  activated 
sludge  for  transport.  Activated  sludge  fresh  and  in 
good  condition  is  a  highly-flocculent  precipitate  which 
readily  settles  and  is  easily  drained  from  superfluous 
water,  but  the  resulting  mass  is  very  gelatinous  and 
contains  over  90  per  cent,  of  water.  The  problem  is 
therefore  the  economic  "dewatering"  of  this  jelly.  In 
view  of  the  results  published  and  the  numerous  pat- 
ents taken  out  in  connection  with  the  dewatering  of 
peat  and  of  kaolin,  etc.,  electric  endosmose  seems  a 
very  attractive  line  of  attack.  Recent  laboratory 
trials  by  the  writer  and  Mr.  Malandkar  with  gelatinous 
precipitate  of  alumina  would  tend  to  confirm  the  con- 
clusion arrived  at  by  workers  in  Manchester  that 
with  such  material  any  effect  apparently  due  to  elec- 
tric endosmose  is,  in  large  measure  at  any  rate,  pro- 
duced by  a  rise  of  temperature.  Even  if' this  be  so, 
it  would  indicate  that  a  very  moderate  rise  of  temper- 
ature will  tend  to  separate 'water  from  the  jelly. 

Moderate  heating,  therefore,  combined  with  cen- 
trifugal action  in  one  of  the  several  continuous  centri- 
fuges described  in  various  recent  papers  and  patent 
abstracts,  e.g.,  in  the  Journal  of  the  Society  of  Chemi- 
cal Industry,  is  likely  to  reduce  the  water  content  of 
the  gelatinous  activated  sludge  to  such  a  point  that 
it  can  be  economically  dried  by  direct  methods. 

The  final  process  of  drying  will  need  to  be  scientifi- 
cally conducted,  as  not  only  will  excessive  or  too 
rapid  heating  tend  to  harden  the  albuminoid  matter 
present  and  render  the  nitrogen  less  readilv  "avail- 
able," but  the  bacterial  life  present  in  the  sludge  and 
necessary  for  its  maximum  efficiency  will  also  be  de- 
stroyed. 

It  is  probable  that  warm  air  in  large  volumes  will 
be  the  best  drying  agent.     Many  tons  of  humus  tank 
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sludge  have  been  dried  in  this  way  at  the  Davyhulme 
works  of  the  Manchester  Corporation,  and  the  method 
is  being  used  at  a  recently  established  factory  in 
Madras  for  the  purpose  of  drying  glue. 

During  the  hot  weather  in  India  and  other  tropical 
countries  no  difficulty  should  arise  in  drying  the  ma- 
terial in  ordinary  well-constructed  sludge  drying  beds 
in  the  open  air  as  the  sludge  is  inoffensive  in  char- 
acter. 

If  the  bacterial  factor  in  the  sludge  is  neglected  and 
its  value  simply  calculated  on  the  units  of  nitrogen 
present,  more  drastic  procedure  is  possible.  In  this 
connection  the  conclusions  so  far  reached  by  the  city 
(A  Milwaukee  are  of  interest.  After  several  years  of 
large-scale  experimental  work,  in  the  earlier  stages 
of  which  the  present  writer  was  professionally  con- 
sulted, a  complete  scheme  has  been  devised  to  treat 
the  whole  of  the  sewage  by  the  activated  sludge  pro- 
cess at  an  ultimate  cost  of  £1,000,000.  The  methods 
decided  upon  for  conversion  of  the  sludge  into  ferti- 
lizer are  briefly  as  follows:  The  sludge  is  somewhat 
concentrated  in  the  treatment  tanks  by  subsidence, 
and  removal  by  means  of  special  sludge  ploughs  known 
as  "thickeners."  As  it  leaves  the  tanks  it  contains 
'>7.5  per  cent,  moisture,  4.5  cc.  of  sulphuric  acid  are 
added  per  gallon  of  sludge,  which  is  then  pressed  in 
filter  presses  of  specially  selected  design  to  a  moisture 
content  of  80  per  cent.  This  pressed  sludge  is  then 
dried  in  mechanical  driers  of  normal  type.  It  is  esti- 
mated that  the  dried  sludge  containing  10  per  cent,  of 
moisture  will  be  worth  at  least  £3  10s.  per  ton. 

If  this  sludge  is  to  be  used  in  soil  already  contain- 
ing a  full  supply  of  the  necessary  bacteria,  its  complete 
or  partial  sterilization  may  be  of  small  moment. 
Where  it  is  to  be  applied  to  poor  soil  the  admixture  of 
a  certain  proportion  of  sludge  dried  at  a  temperature 


which   will   not   destroy   the   necessary   bacteria    will 
probably  greatly  enhance  the  value  of  the  manure. 

2.  The  Treatment  of  Concentrated  Latrine  Sewage 
by  Activated  Sludge 

In  many  cities  in  the  East,  and  generally  in  towns 
where  the  rateable  value  is  low  compared  to  the  popu- 
lation, a  large  consumption  of  water  per  head  for  the 
purpose  of  transporting  sewage  is  not  available,  and 
so  the  liquid  to  be  dealt  with  is  likely  to  be  very  con- 
centrated. In  many  cases  it  is  necessary  to  "dump" 
excreta,  etc.,  removed  from  the  houses  in  pails  by 
hand  direct  to  the  sewers.  The  conditions  for  suc- 
cessful treatment  of  such  material  by  the  activated 
sludge  process  have  not  yet  been   fully   investigated. 

Among  the  many  lines  of  work  shortly  to  be  under- 
taken in  Shanghai,  this  question  will  receive  attention, 
and  an  installation  is  to  be  fitted  up  in  connection  with 
a  latrine  which  can  be  kept  under  exact  control.  It 
may  well  be  found  that  the  sewage  will  have  to  be 
diluted  in  the  initial  stages  with  extra  water,  and  af- 
terwards with  its  own  effluent  on  the  principle  which 
was  adopted  by  the  writer  several  years  ago  in  dealing 
with  highly  concentrated  and  germicidal  trade 
effluents. 

It  is  evident  that  much  work  still  remains  to  be 
done  in  the  large  field  of  inquiry  which  forms  the  sub- 
ject-matter of  the  present  paper.  Success  can  only 
be  achieved  by  correlating  the  results  of  the  activity  of 
many  workers,  investigating  different  aspects  of  the 
subject  in  different  parts  of  the  world.  The  labors 
of  the  bio-chemist,  the  bacteriologist,  the  botanist, 
the  agriculturist  and  the  engineer  will  be  needed. 
Such  work,  however,  will  be  well  worth  while  if  it 
results,  as  there  is  every  reason  to  hope  it  will,  in  an 
increase  in  the  productivity  of  the  soil,  and  a  conse- 
quent great  addition  to  the  real  wealth  of  mankind. 


Recommended  Steel  Stresses 

Paper  Read  at  the  Concrete  Institute  Discusses  the  Question 

of  Stresses  in  Steel  Work  in  a  Thorough  and 

Exhaustive  Manner 


At  a  recent  meeting  of  the  Concrete  Institute. 
(British),  Mr.  S.  By.lander  read  a  paper  on  "Stresses 
in  Steelwork,"  in  which  he  dealt  with  the  subject  in 
an  exhaustive  manner.  In  the  paper  he  used  the 
term  "kip"  (abbreviated  from  kilo-pound),  meaning 
1,000  lbs.,  as  the  unit  in  all  the  calculations. 

Basis  Stress 

It  would  be  found,  he  said,  that  in  the  majority 
of  cases  10  kips  per  square  inch  was  a  safe  unit  stress 
for  steelwork.  This  unit  of  10  kips  could,  therefore, 
be  adopted  as  a  basis  stress  for  structural  steelwork, 
and  for  varying  conditions  that  basis  stress  could  be 
multiplied  by  tabulated  stress  factors  varying  for  pil- 
lars, beams,  girders,  and  elements  of  structural  de- 
tails. 

The  stress  factor  would  represent  the  increase  or 
decrease  of  the  basis  stress  due  to  : — (1)  Method  of 
loading;  (2)  shape  and  building  up  of  the  cross  sec- 
tion and  parts  of  structural  member;  (3)  the  mode  of 
riveting  bearings  and  abutting  surfaces  and  connec- 
tions; (4)  slenderness,  flexure,  and  stresses  from  other 
causes  than   intentional  loading;   (5)  grade  of  work- 


manship, etc..  and  others.  The  stress  factor  was 
chiefly  defined  by  theory,  and  could  be  computed  the- 
oretically under  assumptions  generally  accepted  in 
engineering  practice.  Some  must,  of  course,  be  de- 
termined rationally  from  engineering  and  mathemat- 
ical reasoning. 

The  stress  factor  for  a  definitely  stated  condition, 
therefore,  was  not  variable,  but  represented  a  mathe- 
matical function,  while  the  basis  stress  might  be 
varied  by  reason  of  judgment  in  each  case.  Ten  kips 
stress  was  safe  for  ordinary  pillars  in  buildings,  and 
might  be  constant  and  permissable  from  one  up  to 
sixty  radii  for  the  sake  of  simplicity.  Above  the  limit 
the  stress  must  be  reduced  as  determined  by  a  slender- 
ness stress  factor.  The  shear  stress  on  gross  sectional 
area  of  webs  for  girders,  and  on  rivets,  could  safely 
be  set  at  ten  kips,  as  a  standard  working  stress  for 
rough  calculations.  A  narrow  rivetted  compression 
flange  under  ordinary  conditions,  riveting,  and  slend- 
erness, could  also  safely  be  stressed  to  10  kips  per 
square  inch  of  the  gross  area.  For  tensile  stre- 
when  only  the  gross  sectional  area  was  known  for 
built-up  sections,  and  20  per  cent,  reduction  was  made 
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for  rivet  holes,  the  safe  stress  might  be  set  at  14  kips 
or  1.4  of  10  K.  per  square  inch  on  the  gross  area 
while  the  stress  on  the  net  area  might  be  set  at  17 
kips  (about  7J4  tons).  In  exceptional  cases,  where  no 
secondary  stresses  had  to  be  allowed  for,  he  would  go 
as  high  as  20  kips  per  square  inch  on  the  net  area. 
This  might  be  considered  the  maximum  allowable  act- 
ual stress  from  all  causes.  There  was,  therefore,  the 
simple  and  often-admitted  comparison  that  working 
compression  stresses  on  the  gross  area  should  be  cal- 
culated as  only  half  of  the  working  tensile  stresses 
on  the  net  area. 

For  tension  only,  the  maximum  stress  would  be 
twice  the  standard  basis  stress  or  the  tensile  stress 
factor  would  be  two. 

The  basis  stress  of  ten  would  be  applicable  to 
struts  of  moderate  slenderness,  even  up  to  90  radii,  in 
favorable  circumstances,  when  elements  in  compres- 
sion such  as  stiffeners,  plates  and  angles,  shear  on 
bolts  and  rivets  and  less  important  members  or  de- 
tails were  only  roughly  calculated.  For  more  ac- 
curate calculations,  the  proper  stress  would  be  as- 
certained through  multiplying  by  the  appropriate 
factor. 

The  present  practice  was  to  reduce  the  compression 
stress   so   that   the  stress   at  90  radii   was   not   more 
than  10,  and  at  120  radii,  7  kips,  and  further  the  stress 
factor  for  narrow  flanges  of  girders  to  be: — 
1/d  Stress   factor. 

20  .80 

30  .60 

40  .40 

The  bearing  for  rivets  was  increased,  but  the  bend- 
ing stress  was  retained  at  16  K.  A  lower  stress  was 
used  for  built-up  sections  than  for  plain  beam  sec- 
tions. That  he  agreed  with,  because  the  holes  and 
rivets  were  seldom  good,  and  certainly  not  perfect 
as  assumed  in  calculations.  A  greater  stress  might 
he  allowed  for  "drilled  through"  work  than  for 
punched  individual  thicknesses. 

Limits  of  Stress 

When  flexure  and  other  secondary  stresses  oc- 
curred, there  should  be  two  limiting  stresses  specified, 
the  lower  maximum  for  the  principal  stress  only,  and 
the  higher  maximum  total  stress  being  for  primary 
and  secondary  stresses  added  together ;  the  require- 
ments being  made  in  such  a  way  as  to  permit  an  ac- 
tual increased  stress,  if  all  the  stresses  had  been  fully 
ascertained  and  added.  Instead  of  putting  a  penalty 
on  the  designer  who  took  into  account  all  conditions, 
a  premium  should  be  offered  for  thorough  analysis  of 
stresses.  In  other  words,,  for  rough  calculations  a 
lower  stress  should  be  calculated  for  a  stress  of  13 
K.,  unless  it  were  ascertained  that  the  application  of 
the  load  on  the  elements  of  the  sections  was  such  that 
the  actual  total  stress  was  not  excessive  owing  to  a 
flimsy  section  with  unstiffened  flange  or  locally  in- 
creased stress  due  to  application  of  the  load.  There 
was  another  principle  which  he  believed  in,  on  the 
problem  of  stresses  in  pillars,  that  the  bending  stress 
should  not  be  added  to  the  stress  due  to  flexure  for 
a  very  slender  pillar  in  order  to  ascertain  the  total 
stress,  as  the  maximum  bending  stress  and  the  max- 
imum flexural  stress  usually  did  not  occur  at  the 
same  level  or  point.  For  that  reason,  he  suggested 
that  the  total  maximum  stress  for  a  pillar  should  not 
drop  so  rapidly  as  the  principal  stress  for  increasing 
slenderness  ratios  or  radii.  The  same  attention  should 


be  given  to  flexure  of  compression  flanges  in  girders 
as  was  given  to  pillar  flexure. 

Beams 
It  was  difficult  to  believe  that  the  same  kind  and 
amount  of  stress  would  occur  in  all  beams  which  were 
calculated  for  the  same  bending  stress.  On  account 
of  imperfectly  laterally  held  compression  flanges,  even 
the  slenderness  assumed  from  the  plans  might  not  be 
enough  when  the  cross  connected  beams  or  their  con- 
nections were  not  strong  enough,  or  when  other  forces 
acted  laterally  on  them.  In  determining  the  slender- 
ness, It  was  difficult  to  define  the  stiffening  effect  of 
floors  and  walls,  but  a  rolled  steel  beam  embedded  in 
a  solid  concrete  floor  anchored  crosswise  would  per- 
fectly support  the  compression  flange  laterally,  and 
such  a  beam  might  be  stressed  in  calculation  to  20 
kips  with  equal  safety  as  a  similarly  loaded  beam 
might  be  which  was  only  supported  at  interval.-,  by 
cross  beams  as  was  usual  and  was  calculated  to  17 
kips.  The  top  flange  of  a  beam  might  be  secured 
laterally  either  by  the  floor  slab  being  directly  held, 
or  by  cross  beams  strongly  connected  and  capable  of 
retaining  the  beam  web  in  a  vertical  position.  The 
tension  in  the  bottom  flange  was  equal  to  the  com- 
pression in  the  top  flange,  and  provided  the  web  was 
kept  vertical  the  top  flange  would  not  tend  to  move 
laterally  at  the  points  where  it  was  cross-connected. 
Small  cross-beams,  provided  to  give  horizontal  sup- 
port, were  doubtful  in  value  of  stiffness. 

By  the  tabulation  of  suitable  stress  factors,  work- 
ing stresses  could  more  easily  be  ascertained  to  suit 
more  closely  the  actual  conditions.  Stress  factors 
would  be  provided  both  for  body  and  details,  and 
elements  of  a  structural  member  and  a  principal  stress 
factor  might  be  obtained  by  multiplying  several'  sub- 
sidiary factors.  The  stresses  must  be  dependent  on 
.the  quality  and  uniformity  of  the  material,  the  quality 
of  workmanship  in  the  manufacture,  and  accuracy  in 
fixing  together  the  final  structure.  The  engineer 
should  vary  the  nominal  stresses  accordingly.  The 
system  of  basis  stress- and  stress  factors  would  readily 
permit  him  to  do  this  in  a  systematic  way. 

Compression 
Pillars,  struts  and  girder  flanges  in  compression 
were  similarly  treated,  except  that  the  reduction  in 
stress  for  a  girder  flange  was  less  than  for  a  pillar 
having  the  same  slenderness  ratio.  That  was  so  be- 
cause the  flange  stress  in  a  girder  varied  from  zero 
at  ends,  where  freely  supported,  to  a  maximum  at  or 
near  the  centre  of  span,  and  therefore  the  flexure 
should  be  less.  In  a  pillar  with  slenderness  permit- 
ting a  stress  of  10  kips  per  square  inch  of  the  sectional 
area,  the  actual  stress  was  probably  17  to  20  kips 
when  taking  into  account  flexure  and  secondary  stres- 
ses. With  flexure  in  this  case  he  meant  the  assumed 
amount  the  axis  would  deviate  from  the  straight  line, 
which  would  cause  a  bending  stress  corresponding  to 
the  moment  of  the  direct  load  and  the  deviation  or 
eccentricity,  if  such  was  possible,  such  stress  to  be 
deducted  for  slenderness.  The  object  in  view  was  to 
adopt  such  working  stresses  that  the  total  actual  or 
possible  stresses  in  all  members,  whether  beams  or 
columns,  was  the  same,  or  the  safety  factor  was  the 
same.  The  stress  factor  would  be  less  for  a  riveted 
than  for  a  rolled  flange  without  rivets,  to  allow  for 
the  weakening  due  to  incompletely  filled  rivet  holes. 
The  stress  factor  would  be  less  for  a  flange  with  thin 
plates  and  great  projections  than  for  a  stiff  flange. 
In  any  case  the  stress     factor     could     only  be  used 
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within  practical  limits  of  suitable  sections,  as  bad  sec- 
tions would  be  so  unreliable  that  a  stress  factor  could 
n  H  with  sufficient  accuracy  be  stated,  as  practical 
considerations  would  have  to  be  taken  into  account. 
For  instance,  if  a  pillar  were  made  up  of  one  I-beam 
and  two  Y%  in.  side  plates,  one  each  flange,  and  pro- 
jecting say  5  ins.  each  side  of  the  beam,  making  an 
inset  of  6j^  ins.  to  the  rivets  holding  the  plates  to  the 
beam  flange,  assume  that  this  thin  flange  was  buckled 
or  bent  in  the  course  of  handling  and  shipment,  the 
projecting  portion  of  the  plate  might  not  be  capable 
of  carrying  any  load  at  all  where  it  was  bent.  A  thick 
flange  plate,  say,  J/>  in.,  having  only,  say,  3  ins.  pro- 
jection, would  not  easily  be  bent  on  the  edge  in  trans- 
pi  Tt,  as  would  be  the  case  with  a  flimsy  flange. 

Beam  Connections 

When  one  angle  iron  or  cleat  was  riveted  to  each 
side  of  the  web  of  a  beam  at  its  end  for  the  purpose 
of  transmitting  the  load  of  the  beam  by  means  of 
rivets  to  another  beam,  then  eccentric  stresses  were 
introduced,  and  must  be  considered  when  deciding  on 
the  carrying  capacity  or  strength  of  a  certain  connec- 
tion. The  usual  rough  method  of  ascertaining  the 
Strength  of  a  connection  would  be  to  take  the  strength 
of  one  rivet  and  multiply  by  the  number  of  rivets 
and  the  product  would  be  assumed  to  represent  the 
total  load  the  connection  could  carry;  but  that  was 
obviously  not  safe  for  all  connections,  as  the  actual 
strength  of  a  standard  beam  connection  might  be  as 
low  as  one-quarter  of  the  above. 


American  Association  of  Engineers' 
Schedule  of  Fees 

After  an  extended  study  of  fees  and  services  of 
engineers  in  private  practice,  a  special  committee 
of  the  American  Association  of  Engineers  has  just 
rendered  a  report  in  which  it  lays  stress  on  shaping 
all  principles  of  practice  to  the  ideal  of  efficient  service 
to  the  client,  and  proposes  a  guide  schedule  of  charges 
for  engineering  service.  Further  study  of  fees  is  re- 
commended, especially  with  a  view  to  compiling  a  list 
of  fee  rates  actually  used  and  collected  the  current 
forms  of  proposal  and  contract  for  engineering  ser- 
vices so  that  ultimately  an  authoritative  code  of  fees 
and  practices  may  be  prepared.  The  committee  also 
recommends  that  to  aid  in  developing  sound  methods 
in  the  field  of  private  engineering  practice  a  separate 
department  of  the  association  be  established  for  inter- 
change of  data  and  news. 

Among  the  committee's  findings  or  suggestions  on 
service  are  the  following: 

Hazard  should  be  eliminated  from  the  engineer's 
charges,  as  definite  service  has  to  be  rendered.  The 
use  of  retainers  is  advocated. 

Adequate  compensation  should  be  paid  by  the  prac- 
ticing engineer  to  his  employees.  Profit-sharing  in 
engineering  offices  is  worth  considering. 

The  indiscriminate  use  of  such  titles  as  consulting 
engineer  has  done  harm.  A  reputable  engineer  will 
not  hesitate  to  give  his  client  a  complete  statement 
of  his  qualifications  for  his  particular  title. 

Manufacturers  should  not  be  practicing  engineers 
and  should  not  supply  plans  and  advice  to  customers. 

Engineers  should  not  receive  commissions  or  any 
remuneration  from  machinery  or  materials.  Special 
discounts  obtained  by  the  engineer  should  be  credited 
to  the  client. 


The  engineer  should  not  act  as  engineer  and  con- 
tractor simultaneously  on  the  same  job,  except  in  so 
far  as  he  may  execute  work  as  agent  for  the  owner 
under  such  arrangements  that  the  interests  of  the  two 
parties  are  identical. 

It  is  improper  for  professors,  or  engineers  in  public 
employ,  to  take  work  below  current  professional  rates. 

Engineering  service  is  so  clearly  a  matter  of  in- 
dividual experience  and  professional  achievement  that 
competitive  bidding  is  incompatible  with  real  service 
and  should  be  thoroughly  discouraged. 

No  professional  man  or  firm  should  be  required  to 
furnish  bonds. 

Engineers  should  refrain  from  offering  their  ser- 
vices without  charge  for  the  sake  of  prospective  work. 
Suggested  Charges  for  Service 

Consulting  and  expert  engineering  service,  includ- 
ing consultation,  arbitration,  professional  advice,  ex- 
pert testimony  and  court  work,  valuation  and  ap- 
praisal, service  and  efficiencies  tests,  and  reports,  are 
preferably  charged  for  on  a  per  diem  basis.  "The 
amount  of  the  charge,"  says  the  committee,  "should 
vary  according  to  the  character,  magnitude  or  im- 
portance of  the  work  or  subject  involved  or  accord- 
ing to  the  experience  and  reputation  of  the  engineers," 
from  $50  a  day  upward.  A  retainer  fee  of  $250  or 
more  may  properly  be  charged.  An  additional  charge 
should  be  made  for  all  actual  expenses,  plus  a  profit 
on  this  portion  of  the  work  of  at  least  25  per  cent. 
Eight  hours  of  office  work  are  to  be- considered  a  day, 
but  when  absent  from  the  office  each  24  hours  away 
is  to  be  considered  a  day.  Payment  for  services 
should  be  made  monthly  or  upon  submission  of  report 
or  upon  completion  of  work. 

MINIMUM    PERCENTAGE    FEES    FOR    ENGINEERING    SKRVICE 
(Estimated  Coat  of  Project  in   Dollars! 


Service 
Classifi- 
cation 
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1  Surveys    (Actual    Cost    Including    Overhead    Plus    a    Profit    of    25^    and 

I'pwards) 

2  Preliminary 

Reports     2.25  1.75  1.20     .80     .70     .00     .55     .50     .45     .40     .40 

3  Plans   and 

Spa  .rations     . .     5.00  4.50  3.75  3.25  3.00  2.75  2.65  G.80  2.55  2.50  2.50 

4  General 

Supervision     ....     2.IM1  l.!K>  1.70  1.50  1.40  1.35  L8S  L2B  1  »  1  15  1.10 
Total    of    2    to    4     9.25  8.15  0.65  5.55  5.10  4.70  4.55  4.35  4.20  4.05  4.00 

5  Resident    Supervision 

(Actual  Cost   Including  Overhead  Pius  a  Profit  of  2S9C    and    t'purards) 

0  Purchasing     2.00  1. SO  1.35  1.00     .90     .85     .80      T6      T"      70     .60 

7  Management    ....     5.50  5.00  4.30  3.50  3.00  2.75  2.55  2.45  2.35  2  25  2.15 

Total   of  6   and    7     7.50  6.80  5.65  4.50  3.90  3.60  3.35  3.20  3.05  2.95  2.80 

A  fixed  total  sum  may  be  agreed  upon  in  place  of 
the  charge  by  the  day.  In  fixing  this  sum  the  per 
diem  charges  should  be  figured  as  closely  as  possible. 

What  the  committee  calls  "regular  engineering 
service"  may  be  made  on  a  percentage  basis  according 
to  the  table  herewith.  Such  work  includes  surveys, 
borings,  tests,  and  other  preliminary  work ;  confer- 
ences, preparation  of  preliminary  plans,  estimates 
and  reports ;  preparation  of  working  plans  and  esti- 
mates ;  participation  in  award  of  contract  and  gen- 
eral supervision  of  construction  (not  including  resi- 
dent engineers,  surveys,  field  inspection  or  testing) : 
resident  supervision  of  construction ;  purchase  of 
materials  and  equipment ;  complete  management  of 
projects,  excluding  financing. 

The  tabular  percentages  are  to  be  computed  on 
the  cost  of  the  completed  work  (exclusive  of  legal  and 
engineering)  or  (pending  execution  or  completion) 
the  estimated  cost.  A  retainer  fee  may  also  be 
charged. 
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Cost  of  Power  as  Influenced  by 
the  Present  Economic  Trend 

Discussed  Under  Two  Main  Divisions  (a)  Fixed  Charges  (b)  Operating 

Costs— Under  Both  Headings  Increase  from  Two  to 

Two  and  a  Half  Times 

By  P.  M.  LINCOLN 
President  Lincoln  Meter  Co.  of  Canada 

Before  Toronto  Section  A.I.E.E. 

It  is  hardly  necessary  to  say  that  the  cost  of  producing  have  had  to  pay  approximately  twice  as  much  for  our  copper 

and  d  s tribu ting     lec trie  service  has  risen  during  the  last  few  than  the  same  plant  erected  m  1914.     fhis  ,s  the  signtficant 

years      It  is  the  object  of  this  paper,  first,  to  make  an  analysis  thing  that  we  must  bear  m  m.nd  in  making  our  analysts 

o    the    kg  ee  by  which  these  costs  have  risen,  and  second,  But,  after  all,  it  is  not   so  much  the  raw   materials     ha 

to  suggest  methods  of  rate  making  for  electric  service  that  effect  the  final  cost  of  a  power  pant    but  the  actual  cost  of 

will  S  to  allow  for  such  increases  in  the  future.  the  various  items  that  enter  the  fintshed  plant.     An  analysts 

F  st  to  take  up  the  matter  of  the  degree  by  which  the  of  the  rise  in  cost  of  steel  and  copper  ts  of  .merest  only  n, 
costs  of  electric  service  have  increased  during  the  last  few  showing  the  reason  for  the  rise  tn  cost  of  generators,  trans- 
years  There  are  two  major  divisions  in  these  items  of  formers,  switches,  meters,  etc..  that  go  to  make  up  a  complete 
cost  '  These  are:     A-Fixed  charges.     B-Operating  costs.  power   plant.     By   the   courtesy   of   one   of   the   large   electrtc 

manufacturing    companies,    I    am    able    to    incorporate    some 

A — Fixed  Charges  ([ata  on  the  actual  increases  in  cost  that  have  taken  place  in 

The  fixed   charges   on   a  power   plant  are  usually   taken  various    items    of    equipment    that    enter    a    complete    plant, 

to  consist  of  the  items  of  interest,   depreciation,  taxes,  and  The   data  at  hand  covers   the  period   from   1'JlO  to   1920,  m- 

insurance.     All  of  these  items  are  assessed  against  the  first  elusive.     It   is   interesting,   first,   to  note   that   costs   remained 

cost  of  the  plant   and   equipment  necessary   to  give   service.  Very   uniform   from  1910   to   1914.   there   being  a   slight   drop 

The  first  step  in  our  analysis,  therefore,  is  to  ascertain  the  averaging   perhaps    5%    between    these    two    years.     Between 

change  in  cost  of  the  plant  and  equipment  necessary  to  give  1914  an(i  1915  most  items  show  a  slight  further  drop  in  price, 

service  to-day,  as  compared  with  one  for  the  same  service  be-  Beginning  in  1913  there  has  been  a  rapid  and  steady  increase 

fore  the  late  war  exerted   its  influence   in   increasing  prices.  ;n  the  price  of  all  items  entering  the  equipment  of  a  power 

Steel  and  copper  are  the  largest  single  items  of  raw  material  house.     Some  naturally  show  more  increase  than  others,  but 

that  enter  into  the  cost  of  equipment  for  power  plants.    Tak-  an  show  an  increase.     Some  of   the  items  and   the  amounts 

ittg   first,   iron   and   steel   products.     These   show   some  very  hy  which  the  1920  price  is  increased  over  the  1914  price  are 

marked  changes  during  the  last  five  or  six  years.     For  in-  given  in  the  following  table: 

stance,   the   average   price   of   pig   iron   during   1919   was   2.2  Increase  in  1920  Costs  Over  1914 

times  the  average  during  1914.     The  highest  point  touched  Turbo  Generators   ~~: 

by  pig  iron  during  the  period  of  1914  to  1919  was  nearly  four  Motor   Generator   Sets    147.% 

times  the  average  of  the  year  1914.     The  composit  average  Rotary    Convertors    91.% 

of   finished   steel   showed  just   about   the   same   variations  as  g£sS«    ^trikt*)" ' .'  \  \  !    \  '. 

might  have  been  expected.     Sheet  bars,  and  sheet  steels  pro-  Voltage  Regulators    48. % 

duced    from   them,    show    a    little   greater    than    average    in-  Switchboard    Panels    126.% 

crease.     This  is  important  to  our  inquiry,  since  sheet  steels  Oil  Circuit  Breakers   79.% 

enter  very  largely  into  the  manufacture  of  electrical  equip-  Watthour  Meters   (single  phase)    38.7c 

_,     ,     ,  .    ,  ,  „„.   ,.  Watthour  Meters  (polyphase)    78. /c 

ment.     Black  sheet  steel,  for  instance,  averaged  2.34  times  as  Frequency    Charger    Sets    101.% 

high  in  price  in  1919  as  it  did  in  1914,  and  the  highest  price  in  addition  to  equipment,  a   complete  power  plant   must 

touched   during   the   period   of   1914   to    1919,   inclusive,   was  include  lands  and   buildings.     The  actual   amount  of  the  in- 

nearly  four  and  a  quarter  times  the  average  1914  price.   Briefly,  crease    in    these    items    at    present    over    what    would    have 

the  ruling  price  of  steel  products  has  risen  to  approximately  obtained  five  years,  or  so  ago,  is  difficult  to  estimate,  but  v,  t 

double   what   these   same   products    could    be    purchased    for  ajj   know   that   there   has   been   a   marked    increase   in   these, 

before  the  war.     Steel  is  the  largest  single  item  that  enters  The   building   trades   have   shown   a   particularly    marked    in- 

the  cost  of  a  power  plant.  crease,   due   largely    to   the   much   higher   labor   and    material 

When  we  come  to  consider  copper,  we  find  a  somewhat  costs   that  have   ruled   during   the   last    few   years.     There  is 

checkered    career    during   the    last    few    years.     The   average  probably  no  class  of  labor  that  has  increased   more  rapidly 

price  in   New   Cork  for  copper  during  1914  was   13.61c  and  in  cost  than  that  employed  in  the  building  trades, 

in  1919  was  19.49c,  or  an  increase  of  43%.     However,  in  1917  An    article   appearing   in    the   January   29th    issue   of   the 

the  price  touched  36c,  or  more  than  two  and  one  half  times  Literary    Digest    discusses    this    question    of    the    increase    in 

the  average  of  1914.     Undoubtedly  the  government's  move  in  prices  of  all  commodities  during  the  last  few  years.     Accord- 

1917   in    fixing   prices   kept   copper    from   going    to    a    much  ing  to  this  article,  the  so-called  "index  figure"  has  increased 

higher   level.     This    commodity    has    reacted    to    the    law    of  to  nearly  two  and  three-quarters  the  value  it  had  during  1914. 

supply  and  demand  more  readily  than  some  others  and  the  This  "index  figure"  is   the  average  price  of  several  hundred 

present  price  is  very  nearly  the  same  as  the  average  price  standard  commodities,  each  weighted  according  to  the  am- 

during   1914.     However,   if  we   had   been   obliged   to   build   a  ount  of  that  particular  article  used, 

power  plant  during   the  last  two  or   three  years,  we  would  Taking  all  these  into  account,  it  is  my  estimate,  based  on 
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a  considerably  detailed  study,  that  the  cost  of  a  plant  neces- 
sary to  produce,  distribute,  and  maintain  electric  service  to- 
day is  not  less  than  225.%  of  what  the  same  plant  would  have 
cost  in  pre-war  days.  In  making  this  estimate,  1  have  in 
mind  plants  of  the  character  used  in  any  large  city  for  sup- 
plying general  service  to  the  public.  According  to  my  best 
estimate,  based  on  quotations  upon  the  necessary  equipment, 
if  we  built  the  plant  necessary  to  furnish  this  centre  with 
electric  service  to-day,  it  would  cost  approximately  two  and 
one-quarter  times  as  much  as  it  would  have  cost  if  built 
during  the   period    from   1910   to   1914,   inclusive. 

Some  one  may  object  that  this  has  no  effect  on  the  cost 
of  producing  power,  since  practically  all  the  capital  expend- 
itures necessary  for  furnishing  electric  service  to  this  centre 
were  made  before  the  increase  in  cost  took  place,  and  there- 
fore, the  present  consumers  should  not  be  burdened  with  this 
increase  in  present  capital  costs.  This  is  only  partially  ttue. 
Any  power  plant  such  as  that  here  in  Toronto,  for  instance, 
is  constantly  growing.  Ten  per  cent.,  per  year,  increase  in 
the  production  of  power  is  not  at  all  unusual  these  days, 
and  during  the  war  period  this  increase  in  the  demand  on 
power  plants  was  often  greater  than  this.  A  plant  big  enough 
for  its  load  in  1914  would  not  take  care  of  conditions  at 
present.  The  normal  growth  during  the  last  five  or  six 
years  would  demand  an  increase  in  the  normal  plant  to  serve 
a  community.  This  increase  had  to  be  put  in  at  a  higher  cost; 
as  time  goes  on  the  older  parts  of  such  a  plant  are  amortized 
and  eventually  taken  out  of  service  and  scrapped.  The 
recently  purchased  part  of  the  plant  must  of  course  be  con- 
sidered at  present  price  levels.  Whether  the  older  portions 
should  be  considered  as  of  present  value  of  equivalent  equip- 
ment, or  as  of  the  value  at  time  of  purchase,  is  a  question 
that  I  will  not  discuss  at  this  time.  I  might  observe,  however, 
that  those  of  you  who  are  paying  rent  these  days  are  paying 
on  the  basis  of  the  present  value  and  not  of  the  original  cost 
of  the  property  you  occupy.  There  is  surely  as  much  logic 
in  power  costs  following  the  rising  costs  of  equipment  as 
there  is  in  rents  following  the  rising  values  of  buildings. 

In  this  connection,  there  is  another  point  that  should  be 
mentioned,  and  that  is,  that  it  is  not  the  first  cost,  but  the 
carrying  cost,  that  enters  the  final  power  cost.  First  cost 
is  only  one  item  in  establishing  fixed  charges;  interest,  de- 
preciation, taxes  and  insurance,  of  course,  vary  with  the  first 
cost,  but  they  may  also  vary  independent  of  first  cost. 
Thus,  during  the  last  few  years,  we  have  seen  a  marked 
increase  in  interest  rates.  Bonds,  which  five  or  six  years  ago 
could  be  floated  on  a  basis  of  four  to  six  per  cent,  return, 
must  now  pay  six  to  nine  per  cent.  Therefore,  the  promoter 
of  a  power  plant  to-day  must  not  only  pay  more  than  twice 
as  much  for  his  equipment  as  he  did  six  years  ago,  but  when 
he  goes  into  the  money  market  to  borrow  his  money  for  the 
plant,  he  must  pay  an  interest  rate  approximately  50%  higher 
than  he  did  six  years  ago.  Here  again,  however,  the  objec- 
tion may  be  made  that  the  plant  41OW  furnishing  our  power 
was  purchased  at  the  old  prices  and,  if  wisely  financed,  carries 
the  old  interest  rate.  1  again  refuse  to  discuss  the  question 
whether  the  shrinkage  of  the  purchasing  power  of  the  dollar 
should  be  taken  into  consideration  in  fixing  the  rates  for 
electric  service,  but  will  simply  point  out  that  due  to  the 
wearing  out  and  obsolescence  of  equipment,  this  shrinkage 
must  eventually  be  recognized. 

B — Operating  Costs 
While  there  may  be  some  economic  question  as  to  the 
present  value  of  the  item  of  fixed  charges  in  the  cost  of 
power,  there  are  other  items  where  there  can  be  no  question 
of  the  increase.  In  addition  to  fixed  charges,  the  operating 
costs  must  be  considered,  in  arriving  at  the  total  cost  of 
power.  The  largest  item  in  these  costs  is  that  of  fuel,  and 
this  in  turn  depends  on  the  cost  of  coal.  The  cost  of  coal  has 
made  a  very   marked   and   very    real   advance   during   the  last 


few  years.  Coal  costs  have  not  only  advanced  at  the  mines, 
but  the  costs  of  freights  have  also  increased  during  the  war 
period.  A  certain  specific  plant  located  in  Xew  England,  for 
which  I  have  the  data  on  coal  costs  for  the  last  ten  years, 
shows  an  average  of  $14.00  per  ton  during  1920,  as  against 
$5.50  per  ton  during  1914,  or  an  advance  of  154.%.  Some 
more  figures  that  have  been  supplied  by  Babson,  show  that 
anthracite  coal  in  New  York  has  advanced  from  $5.7.1  in 
1914  to  $10.45  in  1920,  or  an  advancfe  of  81.%^  Some 
further  figures,  which  I  have  secured  from  practically  every 
coal  producing  state  in  the  Union,  show  that  coal  at  the 
mine  mouth  has  increased  all  the  way  from  45.%  as  a  min- 
imum to  168.%  as  a  maximum.  The  grand  average  for 
coal  at  the  mine  mouth  shows  an  increase  of  129.%  in  cost 
of  1920  over  1914.  As  I  said  above,  these  increases  are  real. 
The  power  producing  companies  must  pay  these  advances 
or  they  do  not  get  any  coal.  Coal  enters  to  a  very  consider- 
able degree  in  power  costs — the  exact  degree  will  be  estim- 
ated later  in  this  discussion. 

Considering  all  the  data  I  have  been  able  to  assemble 
on  this  point,  1  should  estimate  that  the  cost  of  fuel  to-day 
is  at  least  125.%  above  what  it  was  in  1914.  This  figure  will 
be  used  in  making  my  estimates  on  the  increase  in  fuel  costs 
in  a  power  plant  of  to-day  as  compared  with  the  same  plant 
in  1914. 

The  next  item  that  demands  our  attention  in  making 
our  analysis  is  labor.  Labor  is  of  course  necessary  in  the 
operation  of  any  power  plant;  by  labor  I  mean  the  wages 
and  salaries  that  are  paid  to  any  and  all  employees  necessary 
in  the  operation  of  the  plant.  The  U.  S.  Dept.  of  Labor  is 
the  source  of  data  that  I  have  on  the  wage  earner.  As  to 
increases  that  have  taken  place  in  the  salaries  of  salaried 
men,  I  have  no  very  complete  data,  but  the  total  of  this  is 
small  compared  to  the  total  amounts  involved  so  that  an 
error  in  its  estimate  is  not  very  important. 

A  review  of  the  statistics  gathered  by  the  Bureau  of 
Labor  Statistics,  U.S.  Dept.  of  Labor,  shows  that  the  rates 
of  wages  for  power  plant  operators  during  1920  may  safely 
be  taken  as  85%  in  excess  of  what  they  were  in  1914.  For 
salaried  employees,  I  am  estimating  the  increase  at  40%. 

Based  on  the  foregoing  estimates'  as  to  increases  in  the 
individual  items,  my  estimate  of  the  increase  in  cost  of  pro- 
ducing power  ready  for  distribution  in  a  modern  power 
plant  in  1920  as  compared  to  1914,  is  given  in  the  following 
table.  For  the  purposes  of  my  estimate,  I  have  assumed  that 
the  plant  would  have  a  maximum  capacity  of  100,000  kw. 
consisting  of  five  units  of  20,000  kw.  each;  that  the  yearly 
load  factor  is  40%  and  the  daily  load  factor  55%;  that  the 
fuel  available  is  bituminous  coal  of  13,500  B.T.U.  per  lb., 
and  that  this  coal  in  1914  cost  $2.75  per  ton,  and  in  MM 
$6.18  per  ton;  that  2.1  lbs.  of  coal  were  required  to  produce 
a  kw.  hour  in  both  cases;  that  the  plant  cost  was  $60.00  per 
kw.  in  1914  and  $135.00  per  kw.  in  1920;  that  the  fixed 
charges  were  at  the  rate  of  12%  in  1914  and  15%  in  j«M; 
that  350,000,000  (350  million)  kw.  hours  were  generated  and 
distributed  in  each  case.  Based  on  all  of  these  assumptions, 
the  final  comparison  of  power  costs  in  1914  to  those  in  MM 
is  given   in   the   following  table: 

Item  Cost  per  kw.  Hour  in  Cents 

1914  1920 

Fixed   Charges    206  .579 

Operation: 

F"el     289  .649 

Oil,  waste,  and  supplies 012  MM 

Labor     041  .076 

Maintenance: 

Materials     qm  .053 

Labor     021  .039 

Administration     008  .011 

Totals    603  1.431 

The   above    table    is    more    or    less    typical   of   all    steam 
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plants,  at  least,  insofar  as  it  compares  conditions  in  1914 
and  1920.  If  we  vary  the  location  or  the  size  or  the  character 
of  the  steam  plant,  various  items  will  of  course  change,  but 
the  comparison  between  1914  and  1920  conditions  will  not 
show  very  much  variation  from  a  power  cost  of  two  to 
two  and  one-half  times  as  much  in  1920  as  it  was  in  1914. 

When  we  come  to  consider  water  powers  in  making  a 
similar  analysis,  we  must  bear  in  mind  that  fuel  costs  are 
entirely  absent,  but  that  this  absence  is  largely  offset  by  a 
much  higher  item  of  fixed  charges.  The  first  cost  .of  the 
usual  water  power  plant,  itself,  is  not  only  higher  than  a 
steam  plant,  but  as  a  rule  it  lies  a  considerable  distance  from 
the  market  so  that  there  is  a  considerable  item  of  trans- 
mission cost  and  losses  that  the  steam  plant  does  not,  in 
general,  have  to  bear.  An  advantage  possessed  by  the  typ- 
ical water  power  plant  is  that  the  dams,  canals,  and  other 
works  built  in  connection  therewith,  are  usually  of  a  more 
permanent  character  than  in  a  steam  power  plant,  and  they 
therefore  carry  a  lower  rate  of  depreciation.  On  the  other 
hand,  the  metallic  structures  used  in  connection  with  the 
long  distance  transmission  system  that  must,  in  general,  be 
considered  as  a  part  of  any  typical  water  power  plant  should 
carry  a  somewhat  higher  depreciation  rate  than  the  steam 
plant  would  carry.  All  in  all,  the  depreciation  rate  that 
should  be  applied  to  a  water  power  plant  is  perhaps  slightly 
lower  than  that  on  a  steam  plant.  The  items  of  interest 
and  taxes  would  presumably  be  the  same  for  a  water  power 
plant  as  for  a  steam  plant. 

As  indicated  above,  the  first  cost  of  a  water  power  plant 
is  in  general  considerably  higher  than  in  a  steam  plant.  It 
is  impossible  to  make  any  general  statement  of  the  amount 
of  this  difference  in  first  cost  since  it  will  depend  on  many 
indeterminate  things.  The  cost  of  dams,  canals,  storage 
reservoirs  and  the  like,  vary  over  an  exceedingly  wide  range 
and  the  cost  of  the  transmission  system  is  a  function  of  the 
amount  of  power  to  be  transmitted  and  also  of  the  distance 
of  transmission.  There  is  only  one  real  limit  to  the  cost  of 
a  water  power  installation,  and  that  is,  the  economic  con- 
sideration that  the  market  cannot  afford  to  pay  more  for 
water  power  than  for  the  same  service  rendered  by  steam. 
However,  the  ratio  between  the  cost  of  a  water  power  plant 
in  1914  and  in  1920  may  safely  be  taken  to  be  at  least  as 
much  as  that  determined  for  steam  plants.  For  steam  plants 
we  arrived  at  the  figure  of  2.25  to  represent  the  ratio  of 
costs  in  1920  as  compared  to  1914;  I  see  no  reason  for  de- 
parting from  this  same  figure  for  water  power  plants.  The 
costs  of  buildings  and  other  construction  work  which  con- 
stitute the  major  part  of  any  water  power  project  has 
certainly  risen  by  at  least  as  large  a  ratio  as  machinery 
costs.  1,  therefore,  feel  justified  in  taking  the  ratio  2.25  to 
represent  1920  water  power  plant  costs  when  compared  to 
1914. 

Cost  of  Water  Power 

The  following  table  giving  my  estimate  of  the  cost  of 
water  power  uses  this  ratio.  The  other  assumptions  used  in 
making  my  estimates  are  as  follows:  That  the  plant  would 
have  a  capacity  of  100,000  kw.  (the  same  as  assumed  for  the 
steam  plant);  that  the  yearly  load  factor  would  be  40%  and 
the  daily  load  factor  55%;  that  the  plant  cost  was  $140.  per 
Item  Cost  per  kw.  Hour  in  Cents 

1914  1920 

Fixed    charges     440  j.260 

Operation: 

Oil,  waste,  and   supplies 009  .018 

.  Labor     033  mi 

Maintenance: 

Materials     024  048 

.  ,    Vabor .028  .052 

Administration    008  oil 

Tota,s     542  1.450 


kw.   in   1914   and   $315.   per   kw.   in   1920;     that    fixed    charge* 
on  the  water  power  plant  were  11%  in  1914  and  14%  in  1920; 
that  the  plant  is  located  75  miles  from  it's  market;  that 
000,000,  (350  million)   kw.  hours  were  generated  and  distrib- 
uted in  each  year. 

It  is  somewhat  interesting  to  note  from  the  preceding 
tables  of  estimated  cost  that  water  power  has  increased  in 
cost  more  than  steam;  a  ratio  of  2.37  for  steam  and  2.67  for 
water.  The  reason,  of  course  is  that  practically  the  entire 
cost  of  water  power  is  in  fixed  charges  and  the  increase  in 
interest  rate  has  increased  these  charges  faster  than  for 
steam  where  fuel  and  labor  costs  enter  more  largely. 

The  above  tables  include  only  those  costs  that  are  neces- 
sary to  produce  the  necessary  power  and  put  it  on  the  bus 
bars  at  the  steam  generating  plant,  or  the  step-down  sub- 
stations of  the  water  power  plant,  ready  for  distribution  from 
that  point.  To  get  the  power  to  the  ultimate  consumer,  it 
is  necessary  to  add  the  costs  of  distribution,  metering,  col- 
lection of  bills,  distribution  losses,  etc.  These  items  vary 
considerably,  depending  upon  the  amounts  of  power  dis- 
tributed, the  layout  of  the  distributing  system  and  many 
other  items  that  it  is  difficult  to  take  into  consideration  in 
generalizing,  as  I  necessarily  must.  The  main  point  that  I 
wish  to  make  is  that  the  cost  of  power  has  gone  up  during 
the  last  few  years  much  more  than  most  of  us  realize.  The 
items  not  considered  in  the  above  tabulation  have  risen 
during  the  last  few  years,  but  possibly  not  quite  so  much 
as  the  above  tabulation  indicates.  The  main  thing  is  that 
the  costs  of  power  production  and  distribution  have  risen 
from  two  to  two  and  three-quarters  times  what  they  were 
six  years  ago. 

Rates  Have  Not  Kept  Step 

The  question  may  now  be  properly  asked:  Have  the 
rates  for  electric  service  gone  up  in  proportion  to  the  increase 
in  the  cost  of  production?  The  obvious  answer  to  this  query 
is  no — at  least,  it  is  obvious  to  those  of  us  who  have 'been 
familiar  with  the  trend  of  electric  service  rates  during  the 
last  few  years.  The  rates  for  electric  service  have  made 
some  advance  during  the  last  few  years,  but  they  have  not 
begun  to  keep  step  with  the  advances  in  the  cost  of  pr- 
ducing  that  service. 

The  most  noticeable  change  that  has  occurred  in  rates 
during  the  last  few  years  is  the  fairly  general  adoption  of 
the  so-called  "coal  clause."  As  indicated  in  our  analysis, 
coal  is  by  far  the  largest  item  in  the  operating  costs  in  the 
producing  of  electric  power,  when  that  power  is  produced 
from  steam.  In  supplying  large  consumers  of  power,  the 
item  of  fuel  may  usually  be  expected  to  amount  to  about 
three-fourths  of  the  operating  costs — based  on  present  fuel 
prices — and  when  this  item  advances,  in  cost,  in  the  manner 
it  has  during  the  last  few  years,  it  has  become  impossible  to 
serve  power  at  the  old  rates.  Nearly  all  public  utilities  have. 
therefore,  recognized  this  by  basing  the  former  charges  per 
kw.  hour  on  a  standardized  cost  of  coal,  and  for  each  in- 
crement in  the  actual  cost  of  coal  over  or  under  this  stand- 
ardized price  of  coal,  the  price  of  the  kw.  hours  consumed 
is  proportionately  increased  or  decreased.  This  procedure  is 
entirely  logical.  In  some  cases,  there  has  been  an  arbitrary 
increase  in  the  prices  for  power  per  kw.  hour,  without  re- 
ference to  the  price  of  fuel.  In  general,  this  method  is 
not  so  satisfactory  as  a  coal  clause,  since  it  does  not  auto- 
matically recede  when  the  cost  of  fuel  recedes. 

The  fundamental  object  of  any  rate  for  electric  service 
is  to  distribute  the  burden  of  the  service  equitably  among 
all  users  of  that  service,  and  at  the  same  time  return  a 
sufficient  amount  to  the  utility  to  pay  the  cost  of  furnishing 
the  service  and  leave  a  reasonab'e  profit  to  the  utility. 

Practically  all  rate  makers  in  the  past  have  recognized 
two  major  divisions  in  rates  for  electric  service.  One  of 
these   major   divisions   recognizes   the   operating   costs.     It   is 
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generally  recognized  that  this  class  of  costs  is,  as  nearly  as 
may  be,  proportional  to  the  amount  of  energy  delivered. 
Fuel,  for  instance,  is  the  largest  single  item  in  these  costs, 
and  the  amount  of  fuel  required  to  serve  a  given  consumer 
is  practically  in  proportion  to  the  kvv.  hours  consumed. 
When  the  cost  of  fuel  advances,  it  is  perfectly  logical — as 
has  been  done — to  advance  the  price  of  this  major  division 
of  the  rate.  It  is  also  perfectly  logical  to  make  the  amount 
of  this  advance  proportional — as  nearly  as  may  be — to  the 
kw.  hours  consumed.  The  coal  clause  accomplishes  this 
object  as  equitably  as  it  is  possible  to  do.  A  slight  arbi- 
trary advance  in  the  price  per  kw.  hour  might  be  installed 
on  account  of  the  increase  in  the  cost  of  operating  labor 
and  supplies,  but  these  items  are  so  small  that  they  are  easily 
covered  by  a  slight  variation  in  coal  cost.  It  is  my  opinion, 
and  I  think  it  is  generally  conceded,  that  the  coal  clause 
makes  the  most  equitable  recognition  of  the  variation  in 
operating  cost  that  we  are  able  to  get.  The  very  fact  that  it 
has  been  so  generally  adopted  is  evidence  of  this  general 
recognition.  It  is  unfortunate  that  some  of  our  utility  com- 
missions have  ruled  against  this  method  of  adjusting  rates. 
Such  an  adverse  ruling  shows  that  these  commissions  have 
been  governed  by  considerations  other  than  fundamental 
engineering  considerations. 

While  this  method  serves  very  satisfactorily  for  taking 
care  of  variation  of  those  costs  that  vary  with  the  amount  of 
energy  consumed,  it  does  not,  and  cannot,  recognize  equit- 
ably those  costs  which  are  largely  independent  of  the  energy 
consumed,  but  which  vary  with  the  amount  of  equipment 
which  must     be  allocated  to  any  individual  user. 

This  class  of  costs  is  provided  for  in  the  second  major 
division  into  which  the  rate  for  service  is  usually  divided, 
usually  called  the  "demand"  charge.  It  is  to  this  major 
division  of  demand  charges  that  the  utility  must  look  for 
compensation  for  the  item  of  fixed  charges  in  it's  costs.  It 
is  obvious  that  the  equitable  allocation  of  fixed  charges 
among  all  consumers  is  not  in  proportion  to  the  amount  of 
energy  used,  but  to  the  amount  of  equipment  that  must  be 
provided  for  any  given  consumer.  In  other  words,  load 
factor  must  be  considered  in  any  equitable  allocation  of 
costs  among  the  consumers  of  power.  For  instance,  if  two 
users  of  service  each  require  the  installation  of  1,000  kw. 
of  transformers,  together  with  the  quota  of  transmission, 
distributing  and  generating  system  that  must  be  provided 
for  that  installation,  and  A  uses  his  service  24  hours  per 
day,  while  B  uses  his  only  4  hours  per  day,  it  is  obvious  that 
the  demand  portion  of  the  charges  to  each  is  the  same, 
while  the  energy  portion  of  A  is  approximately  six  times 
that  of  B.  B  requires  just  as  much  plant  to  serve  him  as  A 
and  should  bear  his  just  proportion  of  the  carrying  charges 
on  that  portion  of  the  utilities  plant  that  is  installed  and 
maintained  for  his  benefit.  A,  however,  requires  more  coal 
to  be  burned  to  produce  his  power  and  this  is  equitably 
recognized  in  the  energy  charge. 

It  is  of  interest  to  note  the  degree  by  which  the  item 
of  fixed  charges  influences  the  cost  of  water  power  as  com- 
pared with  steam.  In  steam  plants  the  item  of  fixed  charges 
makes  up  between  30%  and  40%  of  the  total  cost  of  the 
power,  while  in  water  power  plants  it  constitutes  from  80% 
to  90%  of  the  total.  In  steam  plants,  therefore,  the  energy 
portion  of  the  rate  is  somewhat  more  ^important  than  the 
demand  portion,  while  in  water  power  plants  the  import- 
ance of  the  demand  portion  of  the  rate  overshadows  the 
energy  portion  many   times. 

It  would  be  more  logical  in  a  water  power  plant,  if 
either  of  the  two  elements  is  to  be  disregarded,  to  neglect 
the  measurement  of  kilowatt  hours  and  the  energy  charge 
that  goes  with  this  measurement,  provided  there  could  be 
substituted  an  accurate  and  satisfactory  demand  charge.  In 
a  water  power  plant  practically  the  only  thing  that  determines 


the  cost  of  serving  a  given  user  of  service  is  the  value  of  the 
equipment  that  must  be  allocated  to  render  him  his  service. 
In  a  steam  plant  it  is  essential  to  measure  both  the  demand 
and  the  energy,  but  in  a  water  power  plant  the  energy 
charge  could  be  dispensed  with  without  doing  much  injustice. 

An  examination  of  the  rate  increases  during  the  last 
few  years  shows  that  while  some  changes  have  been  made 
in  the  demand  rates  in  some  localities,  such  an  increase 
has  not  been  general.  Undoubtedly,  the  reason  for  this  is 
that  in  most  cases  the  same  plant  is  being  used  now  as 
before  the  increase  in  plant  cost  went  into  effect,  and  that  in 
general,  public  utilities  either  have  not  been  permitted  to 
raise  their  demand  rates,  or  have  not  thought  it  wise  to  do 
so.  There  is  a  broad  economic  question  involved  in  this 
matter;  in  brief,  the  question  is  this:  Shall  the  public  util- 
ity collect  a  demand  rate  based  on  the  price  he  paid  for 
his  plant  before  the  war  or  shall  it  be  on  the  basis  of  the 
price  he  would  have  to  pay  for  that  equipment  to-day? 
Whichever  way  we  answer  that  question  to-day,  we  must 
recognize  that  the  increase  in  equipment  cost  must  event- 
ually determine  this  question.  The  power  we  use  to-day  is 
perhaps  developed  from  equipment  purchased  five  or  more 
years  ago,  but  the  power  we  use  some  years  hence  must  be 
developed  from  equipment  purchased  to-day.  We  must  post- 
pone this  increase  in  demand  rates,  but  we  cannot  deny  it 
eventually. 

The  Demand  Charge 

A  glance  at  the  preceding  table,  giving  the  costs  of 
steam  generated  power,  shows  that  at  least  one-third  of  the 
cost  of  power  consists  of  fixed  charges;  it  is  this  portion  of 
the  costs  that  is  expected  to  be  covered  by  the  demand 
charge.  In  the  case  of  water  power,  the  fixed  charge  portion 
of  the  cost  of  power  is  in  general  very  much  larger  than 
in  steam  plants,  while,  of  course,  the  item  of  fuel  in  the 
operating  costs  is  entirely  absent.  In  a  water  power  plant,  as 
indicated  above,  we  may  expect  the  item  of  fixed  charges  to 
rise  to  80%  or  90%  of  the  total  costs  of  power  instead  of 
the  30%  to  40%  that  may  be  expected  in  steam  power  practice. 
It  is  highly  important,  therefore,  that  this  part  of  the  con- 
sumer's bill  be  accurately  determined,  and  this  is  particularly 
true  in  water  power  plants.  In  the  past,  owing  to  the  ab- 
sence of  suitable  instruments  for  the  determination  of  de- 
mand, it  has  often — not  to  say  usually — been  the  custom  to 
estimate  this  part  of  a  consumer's  bill  by  basing  it  on  the 
amount  of  equipment  he  had  insta'led.  It  has  been  custom- 
ary to  aggregate  the  nameplate  rating  of  all  the  motors  that 
a  consumer  had  and  then  base  the  demand  charge  on  some 
arbitrary  proportion  of  this  aggregate.  I  wish  to  take  this 
occasion  to  point  out  some  of  the  objections  to  and  incon- 
sistencies of  this  practice.  In  the  first  place  it  puts  a  penalty 
on  individual  motor  drive.  It  is  admitted  that  the  aggregate 
capacity  of  the  individual  motors  required  to  drive  a  hundred 
separate  machines  is  larger  than  that  of  a  single  motor  to 
drive  them  all.  On  the  other  hand,  the  losses  in  the  belting 
and  shafting  that  are  necessary  if  a  single  motor  were  used, 
will  in  general  be  much  less  than  if  all  are  driven  by  belting 
and  shafting  from  a  single  motor.  A  system  of  charging  for 
demand  that  puts  a  penalty  on  the  individual  motor  drive  is — 
to  say  the  least — shortsighted. 


Personal 

\*r.  P,  1.  Davis,  architect,  recently  moved  his  offices  from 
174  Dalhousie  St.,  Toronto,  to  15"  Danforth  Avenue. 

Mr.  W,  H.  Taylor,  of  Gananoque.  was  recently  appoint- 
ed city  engineer  of  Sarnia,  Ont,  replacing  Mr.  J.  A.  Baird, 
who  resigned  recently  to  enter  consulting  practice. 

Mr.  Theodore  Lanctot,  recently  appointed  city  engineer 
of  Hull,  P.Q..  was  tendered  a  banquet  by  several  of  his  friends 
at  Montreal  recently,  on  the  occasion  of  his  departure  for 
Hull  to  take  over  his  new  duties. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  Ontario  provincial  estimates  this  year  include  $500,- 
000  for  the  erection  of  a  new  anatomical  building,  at  the  Uni- 
versity of  Toronto. 

A  recent  announcement  states  plumbing  supplies  have 
taken  a  ten  per  cent,  drop  in  Toronto  among  the  jobbers,  due 
to  a  desire  to  stimulate  the  building  trade,  and  to  move  the 
heavy  stocks  now  on  hand. 

The  city  of  Hull,  P.Q.,  it  is  announced,  will  receive  a  $600,- 
000  housing  loan  this  year  from  the  Quebec  Government.  This 
will  allow  the  city  to  undertake  a  much  larger  house  budding 
programme  than  was  expected. 

The  sum  of  $34,913.87  was  recently  reported  as  being  sub- 
scribed to  the  fund  for  the  erection  of  the  Laurier  memorial. 
This  sum  represents  voluntary  subscriptions  from  thousands 
of  Canadians,  as  $5  is  the  largest  sum  accepted  from  one 
person. 

Over  70  entries  have  been  received  by  the  Saskatchewan 
Department  of  Highways  for  the  annual  road  dragging  con- 
test to  be  held  this  summer,  and  it  is  anticipated  that  by 
June  1,  the  last  day  for  entering  the  contest,  the  entries  will 
exceed  last  year's  total  of  154. 

The  Hanover  Portland  Cement  Co.'s  plant,  at  Welland, 
Ont.,  has  re-opened  after  being  closed  down  for  two  months 
to  effect  certain  changes  and  additions.  The  company  will 
manufacture  rock  cement,  that  is  cement  manufactured  from 
limestone  rock  instead  of  marl. 

A  by-law  authorizing  a  grant  of  $65,000  towards  the  cost  ^ 
of  erecting  an  addition  to  the  Woodstock  Hospital,  at  Wood- 
stock,  Ont.,   was   recently   passed   by   the   city   council.     The 
county  has  granted   $20,000  as  its   share  of  the   cost.    Work 
it  is  expected  will  be  commenced  very  soon. 

The  government  of  Manitoba  has  let  contracts,  it  is  an- 
nounced, for  $100,000  worth  of  road  work.  This  is  the  first 
step  on  the  1921  programme.  Last  year  the  province  spent 
$2,900,000  on  good  roads  and  $498,000'  on  bridges,  and  it  is 
expected  as  much,  at  least,  will  be  expended  this  year. 

The  scheme  of  Hon.  F.  C.  Biggs,  Minister  of  Public  Works, 
Ont.,  for  the  establishment  of  a  provincial  cement  plant,  has 
been  approved  by  the  Ontario  legislature.  The  sum  of  $1,000,- 
000  has  been  voted  for  the  carrying  out  of  this  scheme.  It  is 
estimated  the  plant  will  turn  out  300,000  barrels  of  cement 
annually. 

The  bricklayers  at  Windsor,  Ont.,  returned  to  work  re- 
cently, after  a  three  weeks'  strike,  when  the  men  refused  to 
accept  a  25c  cut  in  the  hourly  rate,  from  $1.25  to  $1.00.  The 
temporary  agreement  readied  was  on  the  basis  of  $1.12^c 
rate  pending  the  arrangement  of  a  final  settlement  by  a  hoard 
of  arbitration. 

A  request  was  presented  to  the  Committee  of  Public 
Works,  Quebec  City,  recently  by  Hon.  Mr.  Adelard  Tur- 
geon,  Dr.  M.  J.  Mooney  and  Mr.  Frank  Byrne,  mayor  of 
(  harlesbourg,  incorporated  under  the  name  of  the  Quebec 
Housing  Company,  for  $400,000.00  for  the  erection  of  work- 
men's dwellings.  • 

Ottawa  employers  are  finding  the  labor  problem  harder 
to  solve  than  most  points  in  Canada.  The  painters,  a  few 
days  ago,  refused  to  accept  the  10  per  cent,  cut  proposed  by 
the  master  painters,  but  signified  their  willingness  to  continue 
at  last  year's  rate  of  75c  an  hour.  To  date  not  a  single  union 
has  come  to  an  agreement  with  the  employers. 

Authority  was  granted  recently  by  the  Ontario  legislature 
for  the  raising  of  a  $20,000,000  loa.n  to  finance  several  public- 


works  projects  which  the  province  contemplates  carrying  oat 
It  is  estimated  $5,500,000  will  be  required  for  road  construc- 
tion to  October  :s,  and  98,000,800  from  that  date  to  April  10, 
1922,  besides  large  amounts  for  housing  and  public  building 
programmes. 

Material  reduction  in  *  mtario's  tire  losses  for  the  first 
three  months  of  the  year,  as  compared  with  the  correspond- 
ing period  of  last  year,  is  shown  in  the  quarterly  report  issued 
by  Fire  Marshal  E.  P.  Heaton.  In  the  first  three  months 
there  were  2,269  fires,  as  against  8,888  in  1020,  a  decease  of 
619;  the  aggregate  loss  was  $3,108,804,  as  compared  with  - 
492,838,  a  shrinkage  of  $888,818. 

A  building  and  furnishing  exhibition  is  being  held  all 
this  week  at  the  Arena,  Vancouver,  a  feature  of  which  is  the 
free  drawing  for  a  model  bungalow,  size  40  ft.  by  36  ft.  Every 
available  bit  of  space  has  been  occupied  by  exhibitors  and  a 
complete  line  of  building  materials  and  equipment  is  being 
shown.  It  is  expected  the  exhibition  will  do  much  to  stimulate 
building  activity  in  Vancouver. 

Mr.  J.  C.  Keith,  of  Toronto,  assistant  engineer  of  the 
Essex  Border  Utilities  Commission,  Windsor.  Ont..  has  been 
appointed  to  succeed  Mr.  Morris  Knowles,  of  Pittsburgh,  as 
chief  engineer  of  the  commission.  This  appointment  was  the 
result  of  an  agitation  among  local  engineers  for  the  installa- 
tion of  a  Canadian  in  the  position.  Mr.  Keith  will  commence 
his  new  duties  on  July  1   next. 

Messrs.  J.  B.  Carswell,  George  Gander  and  K.  A.  Mc- 
Intyre  are  among  the  employer  representatives  from  Toronto 
at  the  conference  of  the  National  Joint  Conference  Board  of 
the  building  industry,  now  in  session  at  Ottawa.  The  labor 
representation  from  Toronto  is  composed  of  Messrs.  William 
Hamilton,  Thomas  Woods,  E  A.  Reeves,  John  W.  Bruce, 
Thomas  Izzard,  John  Doggett  and  John  E.  Kennedy. 

One  hundred  and  sixty  sets  of  designs  were  submitted  to 
the  Canadian  Battlefields  Memorial  Commission  for  the. eight 
memorials  which  it  is  proposed  to  erect  at  different  points  in 
France  and  Belgium.  Of  these  160  sets  of  designs,  those  of 
the  following  have  been  selected  to  enter  the  second  stage  of 
the  contest:  Messrs.  Walter  S.  All  ward,  Toronto;  Cecil  Bur- 
gess, Ottawa;  F.  Chapman  Clemcsha,  Regina;  ("has.  S.  Cobb, 
Toronto;  Paul  Domvillc  and  Lester  B.  Husband.  Hamilton, 
(jointly);  W.  A.  and  C.  A.  Gagnon,  Montreal,  (jointly);  G. * 
W.  Hill.  Montreal;  A.  W.  King,  Montreal;  F.  Lessore,  To- 
ronto; R.  T.  Perry,  Vancouver;  Kenneth  G.  Rea,  Montreal;  S. 
D.  Ritchie,  Montreal;  Duke  W.  Rowatt,  Toronto;  Ramsay 
Traquair,  Montreal:  George  E.  Tremblay,  Iberville,  Que.;  J. 
Emile  Vanier,  Montreal;  P.  R.  Wilson,  Montreal.  The  second 
stage  of  the  contest  involves  the  submission  of  models  of  the 
various  designs. 


Obituary 

Mr.  W.  H.  Matun.  builder,  of  Toronto,  died  recently  at 
Los  Angeles,  California,  where  he  had  been  residing  for  the 
past  six  months  for  his  health. 

Mr.  John  Vincent  Cross,  will  known  drainage  contractor 
of  Owen  Sound,  Ont.,  died  recently  at  his  residence  in  that 
city,  after  an  illness  of  four  months,  from  dropsy.  Deceased 
was  born  in  Somerset,  England,  77  years  ago.  In  1872  he 
came  to  Canada,  residing  in  Toronto  for  a  short  time,  after- 
v  anls  going  to  Owen  Sound. 


Incorporations 

Collyer  &  Brock,  Ltd.,  with  head  office  at  Montreal,  capi- 
tal ¥100.000,  to  carry  on  the  business  of  electrical  and  mechani- 
cal engineers  and  contractors. 

The  Moose  River  Construction  &  Development  Company, 
with  head  office  at  Kapuskasing,  Ont..  capital  $100,000,  to 
carry  on  the  business  of  constructing  engineers  and  con- 
tractors. 
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Montreal  to  Choose  Between  Good  or  Bad 
Civic  Administration 

ASIDE  from  its  purely  local  aspects,  the  refer- 
endum which  will  take  place  in  Montreal  on 
May  16  on  the  form  of  civic  government  to 
be  adopted  has  some  interest  for  our  readers. 
The  main  question  at  issue  is :  shall  the  city  be  gov- 
erned by  a  city  manager,  assisted  by  heads  of  depart- 
.  ments,  or  shall  the  city  revert  back  to  the  aldermanic 
system,  which  proved  so  inefficient  years  ago?  The 
city  management  scheme  is  recommended  by  a 
charter  commission  appointed  by  the  provincial  gov- 
ernment, and  which  was  representative  of  practically 
all  classes  of  the  community.  The  city  manager  will 
be  responsible  to  a  council  of  15. 

The  other  scheme  is  for  a  council  of  35,  with  an 
executive  committee  of  five  aldermen  and  a  director 
of  departments  appointed  by  the  council.  Those 
backing  this  plan  are  men  who  favor  the  aldermanic 


system,  with  its  accompanying  patronage,,  and  who 
plainly  assert  that  they  are  opposed  to  a  system  which 
will  deprive  them  of  the  power  of  influencing  appoint- 
ments. It  is  true  that  a  director  of  departments  is 
provided  for  in  the  scheme  advocated  by  the  group 
of  aldermen,  but  this  director  would  be  only  a  figure- 
head, the  real  power  being  vested  in  the  mayor  and 
aldermen. 

Montreal  has  had  a  sad  experience  with  ward  pol- 
iticians and  their  methods.  The  investigation  by 
Judge  Cannon  several  years  ago  showed  the  wide- 
spread and  disastrous  effects  of  the  patronage  evil. 
The  clique  of  "23,"  as  they  were  termed,  were  over- 
thrown, but  the  adherents  have  never  faltered  in  their 
endeavors  to  recover  the  power  then  lost.  The  city 
is  now  under  the  control  of  administrative  commis- 
sioners, who  have  done  excellent  work  in  spite  of 
every  obstacle  put  in  their  way  by  a  hostile  council. 

Construction  Work  is  Opening  Up  in 
Substantial  Volume 

BUILDING  and  eneineerine  operations  in  Can- 
ada showed  greatly  increased  activity  during 
April  when  contracts  were  awarded  to  a  value 
of  $21,622,000,  compared  with  $10,256,700  in 
March,  $17,641,000  in  February  and  $8,947,500  in  Jan- 
uary. These  figures  compiled  by  MacLean  Building 
Reports  Ltd.  show  that  in  April  construction  was 
started  on  1823  residences  valued  at  $9,451,300;  350 
business  buildings  costing  $7,369,900;  20  industrial 
plants  at  $991,000  and  77  engineering  projects  costing 
$3,809,800. 

New  Building  in  Prospect 
The  value  of  Canadian  building  and  engineering 
work  reported  during  April  for  the  first  time  as  con- 
templated totalled  $29,596,500  compared  with  $28,879,- 
400  in  March.  This  total  includes  14  apartments,  24 
churches,  35  factories,  30  public  garages,  15  hospitals. 
40  hotels,  37  office  buildings,  43  public  buildings,  650 
residences,  100  schools,  41  stores,  11  theatres,  7  ware- 
houses, 99  bridges,  58  sewers  and  water  mains,  85 
roads  and  15  general  engineering  contracts. 
The  Building  Outlook 
Construction  work  is  opening  up  in  substantial 
volume.  Material  prices  have  dropped  19.8  per  cent, 
from  the  high  mark  of  May.  1920,  and  there  has  been 
a  marked  increase  in  the  productivity  of  labor  per 
man  since  September.  Contractors  in  many  cities 
are  asking  labor  to  accept  reductions  and  if  new  wage 
.scales  can  be  negotiated  at  somewhat  lower  levels  a 
large  number  of  important  projects  will  be  proceeded 
with.  There  will  be  a  good  deal  of  activity  this  year 
in  road-building,  canal  work,  harbor  work  and  hydro- 
electric development. 

Building  During  April 

Contracts  were  awarded  during  April  throughout 
the  various  provinces  as  follows: 

No.  of  Projects  Value 

Ontario     1359  $11,229,100 

Quebec    483  5,945.200 

British    Columbia    149  1.477,000 

N.  S.,  N.  B.,  &  P.  E.   1 63  1,007.900 

Manitoba    104  832.800 

Alberta    62  610,000 

Saskatchewan      50  520,000 

Total  for  Dominion   2270  $21,622,000 

"  Work  reported  during  April  for  the  first  time 
as  contemplated  serves  as  a  basis  for  accurately  judg- 
ing the  value  of  contracts  to  be  awarded  from  three 
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to  six  months  hence.    Here  are  the  figures  for  April.  Montreal   Building   Permits  for  April  Show 

no.  of  Projects      Value  Decrease  in  Value 

B.C    Alta.,  Sask.  &  Man 478              $J™${|  For  Aprii  the  Montreal  building  permits  totalled 

gntario  '.'.'.'. '.'.'. '.'■■■'■  '■'■  ■  ■         ™*               8,804,900  $1,445,640,  a  decrease  of  $1,412,525.     The  total  for  the 

N.S.,  N.B.&P.  E.  I _6i               1,697,200  four  months  was  $3,188,355,  a  decrease  of  $1,229,2%. 

Total    for    Dominion     1304               $29,596,500  or  38.5  per  cent. 

Montreal  Builders'  Exchange  Favors 

City  Manager  System 


ON  May  16,  the  people  of  Montreal  will  be  asked 
to  decide  as  to  whether  they  prefer  a  business- 
like administration,  under  the  management 
of  experts,  or  whether  they  will  allow  alder- 
men— many  of  whom  hold  opinions  which  do  not 
make  for  efficient  local  government— to  run  the  city 
on  principles  which  are  gradually  being  discredited. 
The  members  of  the  Montreal  Builders'  Exchange, 
who  know  by  experience  the  handicaps  of  the  old 
system  and  the  improvement  which  has  taken  place 
under  the  Administrative  Commissioners,  have  unan- 
imously decided  to  support  the  scheme  of  the  Charter 
Commission,  with  a  city  manager. 

Many  of  the  present  aldermen  are  endorsing  a  re- 
version to  the  old  aldermanic  system,  but  several,  who 
have  the  city's  interests  rather  than  their  own  at 
heart  are  approving  of  the  Charter  Commission's 
plan.  Their  feeling  in  the  matter  is  embodied  in  a 
resolution  which  reads  as  follows : 

Whereas  the  electors  of  the  city  of  Montreal  will 
have  to  decide  by  a  referendum  vote  on  May  16  next 
the  system  of  administration  to  be  given  to  the  city  of 
Montreal ; 

Whereas  two  different  proposals  will  be  submitted 
to  the  electorate,  the  one  known  as  Schedule  A, 
prepared  by  the  Charter  Commission  appointed  by 
the  provincial  government;  the  other  as  schedule  B, 
the  parentage  ai  which  no  one  will  admit,  but  which 
is  known  to  have  been  prepared  by  Mr.  Laurendeau, 
former  chief  city  attorney; 

Whereas  the  only  opposition  offered  to  schedule 
A  comes  chiefly  either  from  former  aldermen  con- 
demned by  Judge  Cannon,  from  contractors  who  have 
derived  profit  from  the  city  finances,  or  from  place- 
hunters  and  seekers  after  municipal  favors ; 

Whereas  schedule  A  consecrates  the  principle  of 
a  business-like  administration  of  the  city  along  the 
lines  followed  with  success  in  more  than  two  hundred 
cities  of  the  American  continent; 

Whereas  the  system  of  election  by  proportional 
representation  is,  in  the  opinion  of  the  most  eminent 
statesman  of  all  countries  of  the  world,  the  most  per- 
fect and  the  most  equitable  system  of  election,  in  that 
it  mathematically  ensures  the  fair  representation  of 
the  minorities  in  the  city  councils  or  parliaments; 

Whereas  this  system  of  election  offers  all  guar- 
antees of  security  for  the  elector  and  for  the  candid- 
ates, in  that  it  prevents  corruption  and  the  manipula- 
tion of  the  vote  by  candidates  who  can  only  gain  an 
election  by  fraudulent  methods; 

Whereas  the  system  of  proportional  representation 
proposed  for  Montreal  is  in  vogue  and  gives  satis- 
faction in  a  multitude  of  municipalities  and  electorial 
constituencies   in   Great   Britain,   the   United   States 


Canada,  Australia,  South  Africa,  New  Zealand  and 
elsewhere; 

Whereas  the  system  proposed  fer  Montreal  is 
based  on  the  regulations  officially  prescribed  by  the 
British  Proportional  Representation  League  and  is 
faithfully  modelled  on  the  text  of  laws  approved  by 
the  Imperial  Parliament  of  Great  Britain  ; 

Whereas  the  charter  proposal  schedule  A,  provides 
amongst  other  things : 

1 — . — For  the  election  for  a  period  of  four  years 
of  a  city  council  composed  of  fifteen  aldermen,  di- 
vided amongst  three  big  electoral  districts  in  the 
proportion  of  five  per  district ; 

2. — For  the  choice  of  the  mayor  by  the  aldermen 
thus  elected. 

3. — For  the  appointment  by  the  council  of  a  man- 
ager who  will  take  instructions  from  the  coundl 
alone,  will  act  only  on  orders  from  the  council,  and 
be  at  all  times  responsible  to  the  council ; 

4. — For  the  recall  or  revocation  of  unworthy  coun- 
cillors by  public  request  and  referendum ; 

5. — For  the  abolition  of  the  electoral  deposit  in 
order  to  allow  candidates  without  funds  to  seek  the 
suffrage  of  the  electorate ; 

6.— That  it  prevents  a  candidate  from  being  able 
to  seek  or  to  occupy  the  post  of  alderman  if  he  al- 
ready occupied  that  of  deputy,  senator  or  legislative 
councillor,  unless  he  first  resigns  such  post ; 

7. — That  it  obliges  the  city  to  make  up  a  census 
of  its  inhabitants  every  three  years ; 

8. — That  it  also  obliges  the  city  to  purchase 
$25,000  worth  of  books  every  year  for  the  Lafontaine 
Park  Library ; 

9. — That  it  prevents  any  annexation  taking  place 
without  the  approval  of  the  electors ; 

10. — That  it  settles  fairly  and  definitely  the  great 
question  of  permanent  pavements  as  proposed  by 
the  property  owners  themselves; 

And  whereas  none  of  the  above  mentioned  pro- 
visions are  found  in  schedule  B. 

Whereas  also  schedule  A,  has  already  been  ap- 
proved by  the  great  majority  of  public  bodies  of  the 
city  and  by  many  professional  associations ; 

And  further,  seeing  that  the  council  of  this  city 
by  a  vote  of  14  to  3  went  on  record  as  in  favor  of 
schedule  B  without  having  mentioned  the  provisions 
of  schedule  A  herein  enumerated; 

Be  it  resolved,  and  it  is  resolved,  that  the  council 
of  this  city,  desirous  of  rendering  justice  to  the 
Charter  Commission  recognizes  that  the  provisions 
numbered  from  1  to  10  in  this  resolution  are  contained 
in  the  said  schedule  A. 

And  accordingly  the  city  council  unanimously  ap- 
proves the  said  resolution. 
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Large  Electric  Installation  Oper- 
ates Coin  ax  Goal  Mines 

Water  Conveyed  from  Diversion  Dam  Through  Rock  Canal,  Suspended 

Wooden  Flume  and  Ditch  to  Wood  Stave  Pipe  Line  Leading  to 

Power  House— All  Mine  Equipment  Electrically  Operated 


TJ I  K  Comax  group  of  mines  on  Vancouver  Island 
have  an  electric  installation,  by  means  of  which 
everything  about  the  mines  needing  power  to 
operate  is  supplied  with  electric  current.     This 
installation  forms  one  of  the  largest  and  most  modern 
of  all  the  plants  used  in  connection  with  coal  mining 
anywhere  on  the  continent. 

A  complete  description  of  the  electric  installation 
was  given  reecntly  by  Mr.  F.  Sawford,  A.I.E.E.,  be- 
fore the  Vancouver  Electric  Club.  The  plant  is  sit- 
uated on  the  1'untledge  river  about  one  mile  from 
Comax  Lake,  where  a  diversion  dam  was  built.  From 
this  point  the  water  was  conveyed  about  two  miles  by 
means  of  a  rock  canal,  a  suspended  wooden  flume,  and 
a  ditch.  By  a  reinforced  concrete  intake,  with  a 
capacity  of  1200  second  feet,  the  water  was  brought  to 
a  pipe  line  and  penstocks  with  sand  trap,  Taintor  gate 
and  spillway.  The  pipe  system  comprises  about  one 
mile  of  wood  stave  pipe,  8  feet  in  diameter,  ending  in 
a  concrete  Y  branch  from  which  provision  for  two 
6  ft.  wood  stave  pipes  with  6  ft.  valves  has  been  made. 
From  this  point  one  6  ft.  wood  stave  pipe  is  installed, 
Fig.  5,  approximately  one  mile  long,  ending  in  a  con- 
crete Y  branch  from  which  two  4'  6"  wood  stave  pipes, 
Fig.  6,  with  valves  at  Y  branch,  take  it  to  a  straight 
pipe,  thence  to  a  lock  joint  steel  pipe.  Pitot  tubes  are 
installed  in  the  penstocks  at  the  power  house  to  meas- 
ure the  water,  which  has  a  static  head  of  350  ft.  from 
the  intake  to  the  power  house  with  a  working  head  of 
270  ft. 

The  power  house  is  a  reinforced  concrete  building 
containing  two  6000  h.p.  Escher-Wyss,  Francis  type, 


turbines,  500  r.p.in.  directly  connected  to  a  C.G.E. 
generator  and  exciter,  4000  k.w.  at  13200  volts,  25 
cycle,  3  phase.  There  are  no  transformers  in  the  sta- 
tion except  a  100  k.w.  stepdown  for  station  use,  the 
power  being  transmitted  at  the  voltage  as  generated. 
The  switchboard  is  placed  in  an  annex,  in  a  gallery 
overlooking  the  generator  sets;  generators  and  lines 
are  protected,  with  remote  control  switches  enclosed  in 
concrete  cells.  The  power  house  is  one  of  the  sim- 
plest in  construction.  It  is  completely  fireproof  and 
the  use  of  combustible  material  of  any  kind  is  avoided 
The  cables  are  all  carried  in  ducts,  which  are  buried  in 
concrete  floors  and  walls. 

Four  three  phase  transmission  circuits  leave  the 
power  house,  consisting  of  2/0  stranded  cable;  two 
circuits  each  on  two  separate  pole  lines.  The  trans- 
mission system  is  connected  in  a  complete  ring,  con- 
necting each  sub-station  on  the  ring,  so  that  any  sec- 
tion can  be  isolated  without  interrupting  the  supply, 
making  in  all  about  forty  miles  of  transmission  line. 

Sub-stations  are  located  at  Nos.  4,  5,  7,  8  Mines 
and  at  Union  Bay.  No.  8  sub-station  is  the  largest  and 
contains  two  3  phase  1000  kw.  transformers,  13200  to 
2200  volts  and  one  500  kw.,  13200  to  440  volts,  trans- 
formers are  O.I.W.C. ;  the  whole  is  mounted  on  a 
wheeled  base  on  tracks  for  quickly  pulling  out  from 
sub-station  in  case  of  emergency.  Sub-stations  4  and 
7  are  next  in  size  containing  one  1500  kw.  3-phase 
transformer,  13200  to  2200  volts,  and  one  250  kw.. 
13200  to  440  volts.  No.  5  sub-station  contains  one 
1000  kw.,  13200  to  2200  volts,  and  one  250  kw.,  13200 
to  440  volt  transformer;  all  transforming  equipment  is 


Fig.   1 — (upper  left)     Diversion  dam  looking  upstream.     Fig.   S — (upper  right)      Diversion  dam  looking  downstream.     Fig.  3 — (lower  left)    Forebay 
for  8  ft.  pipe  line,  two  miles  from  diversion  dam,  showing  Taintor  gate.     Fig.  4— (lower  right)      Forebay  before  water  was  turned  in. 
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duplicated  in  each  sub-station  except  as  to  size.  Lines 
are  brought  into  each  sub-station  by  special  entrance? 
to  oil  switches  mounted  in  reinforced  concrete  cells. 
All  H.T.  lines  are  protected  in  concrete  cubicles.  Each 
sub-station  has  receiving  switchboards  for  the  2200 
volt  and  the  440  volt  services  and  in  every  case  where 
possible  has  been  designed  so  as  to  have  in  the  same 
building  hoisting  and  other  equipment  required  by  the 
mine  in  order  to  reduce  operating  costs.  All  safety 
devices  which  can  make  equipment  "fool-proof"  are 
utilized.  At  No.  8  mine  there  are  two  Siemans  elec- 
tric hoists  with  Robey's  mechanical  equipment;  the 
larger  has  a  capacity  of  1500  h.p.  directly  connected 
to  double  conical  drums  with  clutches  operated  on  the 
Ward  Leonard  control  system  which  includes  the 
motor-generator  sets ;  the  smaller  hoists  having  a  750 
h.p.  motor  with  single  drum  hoist  and  clutch. 

All  screening  plants  are  operated  by  440  volt 
motors  up  to  50  h.p.  which  are  operated  at  2200  volts; 
all  equipment  underground  is  operated  by  the  2200  or 
440  volt  services;  locomotives  are  250  volt  d.c.  oper- 


vvorthy  of  note  as  the  most  important  thing  here  is 
freedom  from  interruption ;  therefore  these  motors  are 
equipped  with  full  automatic  liquid  rheostats  for  start- 
ing and  start  themselves  when  power  is  on,  whether 
the  operator  is  present  or  not.  A  great  deal  of  equip- 
ment, in  addition  to  the  foregoing,  including  coal  cut- 
ters, pumps,  fans,  etc.,  etc.,  is  in  use  at  these  mines 
and  all  are  electrically  operated. 


Genuine  vs.  Imitation  Stone 

In  the  article  on  "Genuine  vs.  Imitation  Stone,"  by 
G.  W.  Ritchie,  which  appeared  in  our  issue  of  April 
27,  a  slight  error  crept  in  at  the  bottom  of  page  413, 
due  to  the  displacement  of  a  line.  The  last  sentence 
on  that  page,  which  turns  over  to  page  414,  should 
read  "That  it  is  tolerated  and  patronized  by  fewer 
architects  every  year — as  I  believe  is  true — is  a  healthy 
sign  that  the  standard  of  ethics  in  the  profession  is 
rising." 


ftlfv,^TP*eJi,,»fv    p^ft7Wn°d  staivf.^?*.t0  concrete    *.w'th   gate  valve.     Fig.  6— (upper  right)     6  ft  stave  pipe  to  Y  branch;  4  it.  6  in.  wood 
stave  pipe  leaving  Y.  Fig.  7— (lower  left)  6  ft.  wood  stave  pipe  showing  concrete    saddles.      Fig.    8—  (lower    right)       Shaft    hoist    motor,    350    horse 

power,    liquid    controller. 


ated  by  motor-generator  sets  in  sub-station.  No.  7 
mine  has  a  750  h.p.  motor  operated  hoist  2200  volt, 
3  phase,  25  cycle.  This  is  operated  from  a  platform  by 
means  of  liquid  rheostat  developed  by  the  Westing- 
house  company.  These  have  proven  very  successful. 
In  the  same  building  is  a  500  h.p.  synchronous  motor 
at  500  r.p.m.,  belt  connected  to  air  compressor,  which 
is  put  in  for  power-factor  correction.  The  motor  has 
a  50%  full  load  starting  torque,  started  up  as  an  in- 
duction motor  by  transformers  and  paralleled  to  line 
in  usual  way. 

The  sub-station  at  Union  Bay  is  on  the  end  of  a 
13  mile  transmission  line  and  is  the  only  one  not 
connected  in  the  ring.  It  contains  one  500  k.w.  13200 
volt  to  2200  volt,  and  one  250  k.w.  13200  to  440  volt 
transformer.  Lines  from  this  sub-station  feed  coal 
washers,  coal  loading  plant  at  the  wharves  and  provide 
power  and  light  for  the  district. 

The  ventilating  systems  at  the  mines  are  especially 


Government  Cement    Plant    Cannot    Com- 
pete with  Private  Mills 

POTENT  arguments  why  the  province  of  Ontario 
should  not  embark  on  a  cement  manufacturing 
venture  on  its  own  account  have  been  advanced 
by  F.  P.  Jones,  managing  director  of  the  Can- 
ada Cement  Co.,  Ltd.  "CemeiTc  to-day  is  about  80  to 
90  per  cent,  higher  in  price  than  before  the  war,"  states 
Mr.  Jones.  "We  think  there  are  few  commodities 
showing  such  a  small  increase.  We  are  hopeful  that, 
as  the  cost  of  fuel,  cotton  sacks  and  other  commodi- 
ties comes  down  we  will  be  able  to  steadily  reduce 
our  price  and  eventually  get  it  down  to  at  least  close 
to  the  pre-war  prices. 

"That  will  come  as  soon  as  other  reductions  justify 
it,  whether  the  Ontario  Government  or  anyone  else 
builds  a  cement  mill,  and  I  am  satisfied  that  before 
any  mill  can  be  built  in  Canada  prices  will  be  so  low 
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that  a  new  mill  will  have  great  difficulty  in  earning  in- 
terest on  its  capital  and  on  the  working  capital  which 
it  must  have. 

"It  is  evident  the  Ontario  Government  figures 
the  mill  will  cost  about  $3  per  barrel  to  build.  I  doubt 
very  much  if  they  can  build  at  that  figure  at  all.  Even 
if  they  do,  they  will  have  to  have  considerable  work- 
ing capital  in  addition  to  the  $1,000,000  for  the  con- 
struction of  the  mill.  The  Canada  Cement  Company's 
mills  stand  on  their  books  at  $2.14  per  barrel. 

"Canada  can  already  produce  more  than  double  its 


requirements  of  cement,"  said  Mr.  Jones.  "Last  year 
the  quantity  of  cement  on  the  market  was  limited 
by  a  coal  shortage,  not  a  cement  shortage.  The  Can- 
ada Cement  Company  had  to  lend  the  Dominion  Gov- 
ernment coal  last  year  to  keep  their  buildings  warm. 
"Last  year  we  sold  cement  in  Canada  at  a  lower 
price  than  in  England  or  the  United  States.  The  duty 
on  cement  to-day  is  8  cents  per  100  pounds,  or  about 
16  per  cent,  ad  valorem,  and  yet  no  one  can  import 
cement,  so  that  our  prices  cannot  be  much  higher 
than  those  in  the  United  States." 


Building  Costs  and   the  Wage 
Problem  in  Hamilton,  Ont. 

A  Readjusted  Scale  is  Absolutely  Essential  if  Business  is  to  Improve 

— 25  Per  Gent.  Reduction  in  Cost  of  Building  is  All  that 

is  Necessary  to  Make  Industry  Boom 

By  E.  B.  OSBORNE 
Secretary,  Hamilton  Branch,  A.C.B.C.I. 

FOR  the   first   time  in  many  years  the  building  This  association  believes  that  if  it  can  make   the 
industry  in  Hamilton  is  at  a  standstill.    Why?  25  per  cent,  reduction,  business  will  boom.    This  was 
Building  has  been  costing  too  much — that  is  all   placed   before   the   unions;    yet   during   the   past 
why.  week  the  men  of  the  building  trades,  encouraged,  if 
What  has  made  building  cost  too  much?     High  not  actually  instructed,  by  the  American  Federation 
wages    and    low    production.      It    is    not    alone    the  of    Labor   through    its   international    representative, 
high  wages  and  low  production  of  the  building  trades  refused  to  consider  any  reduction  in  the  wage  rate. 
employees  which  has  brought  this  about,  but  also  the  This  reduction  is  fully  justified  by  the  same  cost 
wages   and   low   production    of   the   men   who   make  — where  there  is  any  work — because  of  competition 
building  materials.     The  amount  of  work  done   per  for  employment.     The  only  thing  then  that  remains 
hour  and  the  amount  of  wage  paid  for  that  work  con-  to  be  done  to  bring  building  costs  to  a  75  per  cent, 
trols  75  per  cent,  of  building  costs.    The  high  or  low  basis  as  compared  with  last  year's  prices  is  to  put  into 
cost  of  building,  after  all  is  said  and  done,  is  in  the  force  the  rates  of  wages  submitted  to  the  unions. 
hands  of  labor.  This  reduction  is  fully  justified  by  the  same  cost 
Have  building  materials  been  reduced  in  price?  of  living  figures  used  to  such  good  effect  in  demand- 
Yes  !    Building  materials  on  the  average  have  been  ing  an  increase  in  wages  during  the  past  few  years, 
reduced  about  20  per  cent,  below   last   year's    high  These  statistics  compiled  by  the  Department  of  La- 
prices.      This    has   been    brought    about    in    a    large  bor  show  a  decrease  in  the  cose  of  living  for  the  pre- 
measure  by  reduced  wages  and  increased  efficiency  sent  time  as  compared  with  May,  1920,  of  14  per  cent. 
where  these  goods  are  made.     Everything  is  down  to  Most  cities  and  governments  pay  out  relief  money 
some  extent — everything  but  the  cost  of  supporting  to  the  unemployed,  people  look  in  vain  for  houses, 
our  unemployed  and  the  wage  rates  of  some  labor  and  industry  all  over  the  country  stands  still  because 
unions.     In  common  with  all  other  commodities,  the  the  American  Federation  says  "No  reductions." 
cost  of  labor  in  the  past  four  years  has  been  abnormal  The  following  rates  will  be  paid  by  the  contractors, 
and   with   a   readjustment   of   prices   there   must   in-  Inembers  of  our  association,  on  and  after  May  1st.  Bv 
evitably  follow  a  readjustment  of  wages  if  business  is  their  adoption  building  costs  will  be  actually  placed 
to  continue.  on  a  75  per  cent,  basis,  as  we  are  prepared  to  estab- 
Has  the  matter  been  put  before  the  men  in  a  pro-  iisn     We  feel  that  we  owe  this  action  to  the  industry 
per  light?  and  to  the  public,  and  we  believe  that  in  the  end,  the 
Yes.     This  association  months  ago  asked  for  and  men  themselves  will  see  the  wisdom  of  our  course: 
secured  a  meeting  with  the  building  trades  council  to  1920                      1921 
discuss    "the    business     outlook."      This     association  Per  Hour               Per  Hour 

stated  then,  as  it  states  now,  its  belief  that  the  build-  Bricklayers     $1.0854  .90 

ing  industry  cannot  be  revived  until  it  can  be  shown  Carpenters    .85 

beyond  dispute  that  the  cost  of  building  is  down  25  Sheet  metal  workers  ....          M                        .80 

per  cent,  below  last  year's   prices;    that   there   is   a  Painters    .67*4  .'",::; 

great  shortage  of  houses ;   that  the  public  want  many  Electricians   .85  .75 

kinds  of  buildings  and  these  they  will  build  and  pay  Stone-cutters    BTJj 

c       •      .  °       ,,       .     ,  •        1        j  a  Hoisting  engineers    .80  .65 

for  just  as  soon  as  the  industry  is  placed  on  a  sound  Lathers   ....                              .06^4  per  yd.       .06 

and   reasonable   basis — when    banks   and   loan    com-  Lathers .87*4  .75 

panies  will  no  longer  discourage  these  undertakings  Unskilled  laborers    .50  '  .45 

because  of  the  high  cost — and  not  before.    The  unions  We  are  confident  of  public  support  and  know  that 

were  asked  to  announce  a  reduction  to  meet  the  situ-  the  increased  activity  in  building  will   fully  justify 

ation  but  refused  to  do  so.  our  action. 
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World's  Largest  Dredge  Oper 
ating  in  Ghippawa  Canal 

The  "  Cyclone  "  Towed  from  Toronto  Harbor  to  Site  of  New  Power 
Development  at  Niagara — Difficulties  in  Navi- 
gating the  Welland  River 


By  F.  W.  CLARK 

Frora   the   Bulletin   of   the  Hydro-Electric   Power   Commission    ol   Ontario 


THE  suction  dredge  "Cyclone"  successfully  com- 
pleted recently  one  of  the  most  remarkable 
voyages  in  the  annals  of  Lake  Ontario  Naviga- 
tion. This  dredge  which  with  its  sister  dredge, 
the  "Tornado"  has  been  a  familiar  sight  to  people  who 
have  visited  the  Harbor  and  Lake  fronts  of  Toronto 
during  the  past  few  years,  is  now  aiding  in  the  work 
of  rushing  to  completion  the  great  Chippawa-Queen- 
ton  Power  Development  at  Niagara  Falls. 

When  in  the  fall  of  1920  the  Commission  decided  to 
use  every  endeavor  to  have  commercial  power  avail- 
able from  this  development  by  September,  1921,  the 
first  problem  that  presented  itself,  was  the  obtaining 
of  suitable  plant  at  the  earliest  possible  moment. 

The  first  five  thousand  feet  of  the  canal  has  no 
rock  above  sub-grade  and  lends  itself  admirably  to 
dredging  operations,  as  the  material  is  rather  soft  clay. 
Favorable  disposal  areas  were  found  in  the  immediate 
vicinity,  and  it  only  remained  to  find  a  suitable  dredge 
in  order  to  begin  work. 

Through  the  co-operation  of  the  Toronto  Harbor 
Commissioners  the  "Cyclone"  was  obtained,  and  made 
ready  for  her  voyage. 

She  left  Toronto  Harbor  on  December  1,  1920,  in 
tow  of  two  of  the  largest  tugs  on  the  Great  Lakes, 
which  had  to  be  brought  from  Cleveland,  as  there 
were  no  tugs  of  suitable  type  on  Lake  Ontario.  It 
must  be  understood  that  the  towing  of  a  dredge,  of 


the  size  of  the  "Cyclone"  across  Lake  Ontario,  so  late 
in  the  season  as  December,  was  a  hazardous  trip,  and 
every  .precaution  had  to  be  taken.  Three  other  tugs 
towed  the  auxiliary  equipment. 

It  took  nearly  nine  days  to  make  the  trip  across 
Lake  Ontario,  through  the  Welland  Canal  and  .down 
Lake  Erie  and  the  Niagara  River.  However,  after 
various  vicissitudes  this  was  accomplished,  and  the 
"Cyclone"  cast  anchor  in  Chippawa  Harbor  on  De- 
cember 9,  1920. 

Here,  while  safe  from  the  elements,  is  where  her 
real  troubles  began.  There  still  remained  to  be  navi- 
gated, before  she  began  actual  work  in  the  canal,  some 
four  miles  of  the  Welland  River.  Across  her  path 
were  bridges,  power  lines  and  shallow  water.  Some 
of  the  shallow  water  she  herself  deepened,  while  the 
balance  was  deepened  by  a  dipper  dredge,  in  all  a  dis- 
tance of  from  half  to  three-quarters  of  a  mile.  A- tem- 
porary bridge  at  Chippawa  was  partially  demolislu ■<' 
to  let  her  pass,  and  traffic  diverted  to  an  unused  rail- 
way bridge.  Then  the  temporary  bridge  was  repaired 
and  the  railway  bridge  taken  out.  These  bridges  were 
only  700  feet  apart,  so  no  time  was  lost  in  any  of  these 
operations. 

The  village  of  Chippawa  was  much  bewildered  by 
the  rapid  diversion  of  traffic,  but  it  was  all  accom- 
plished without  any  accident    or    hold-up    of    traffic. 


The  dredge  "Cyclone"  at 
work  on  the  Welland  River 
section  of.  the  Chippawa- 
Queenston  hydro-electric  de- 
velopment. 
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The  dredge  "Cyclone  '  with 
cutter  end  up.  This  outfit 
was  formerly  used  in  the 
Toronto  harbor  work  but  is 
now  endeavoring  to  finish 
the  Chippawa  canal  on 
schedule  time. 


Power  lines  were  either  temporarily  "killed"  or  raised 
to  allow  her  free  passage.  Four  to  six  inches  of  ice 
had  to  be  broken  ahead  of  the  "Cyclone"  by  a  tug,  as 
it  must  be  remembered  that  all  this  work  was  done 
under  winter  conditions,  although  luckily  the  weather 
proved  exceptionally  mild. 

The  dredge  at  the  time  of  writing  (the  middle  of 
March)  has  about  completed  the  digging  of  a  false 
entrance  to  the  canal  proper.     It  was  necessary  to  dig 


th's  false  entrance  on  account  of  the  main  line  of  the 
M.C.R.  railway  interfering  with  the  digging  of  the 
true  entrance  and  this  will  be  used  until  such  time  as 
the  construction  of  a  permanent  bridge  for  the  railway 
is  completed,  and  the  true  entrance  dug. 

The  above  is  an  example  of  some  of  the  interesting 
problems  and  difficulties  met  with  by  the  staff  of  the 
Commission  in  endeavoring  to  complete  on  schedule 
the  construction  of  this  power  development. 


Soldiers'    Memorial    Hall,    Edmonton 

Fine  Building  for  the  Great  War  Veterans'  Association  Completed 
Last  Year— Description  of  Design  and  Layout 

clerestory  windows  lighting  the  hall  very  effectively. 
The  hall  has  an  ornamental  plaster  ceiling  and  painted 
friezes  depicting  the  dawn  of  armistice. 

On  the  east  side  of  the  assembly  hall  and  entered 
from  the  entrance  hall  by  a  short  corridor  are  the 
lounge  and  library.  The  lounge  is  24  ft.  by  70  ft. 
and  the  library  24  ft.  square.  Mention  must  be  made 
of  the  large  fireplace  in  the  lounge  which  has  a 
pannelled  overmantel  decorated  with  the  replicas  of 
the  cap  badges  of  the  Edmonton  district  battalions 
surrounding  the  Royal  Arms.  On  the  west  side  of 
the  assembly  hall  are  the  offices  and  committee  rooms. 

The  basement  is  airy  and  well  lighted  and  con- 
tains the  billiard  room,  canteen,  games  rooms,  lava- 
tories and  shower  baths.  A  dormitory  with  accom- 
modation for  twelve  beds  is  on  the  first  floor  over  the 
front  entrance  with  bath  room,  etc.,  in  conjunction. 

Externally  a  simple  treatment  of  clinker  brick  and 
rough  cast  in  the  Georgian  stylo  gives  a  comfortable 
homelike  armearance,  no  attempt  having  been  made  to 
secure  a  building  of  monumental  character. 

The  interior  decorations  are  especially  worthy  of 
mention  and  Mr.  J.  Girvan,  an  Edmonton  man  who 
went  overseas  with  the  63rd  battalion,  has  plied  his 


IN  this  article  is  described  and  illustrated  the  fine 
memorial  hall  of  the  Great  War  Veterans'  Asso- 
ciation, completed  last  year  in  Edmonton,  Alta. 
It  is  an  imposing  building  occupying  one  of  the 
finest  sites  in  the  city,  on  McDonald  Drive,  overlook- 
ing the  Saskatchewan  River.  This  site  is  200  ft.  by 
400  ft.  and  was  originally  the  location  of  the  first  high 
school  building  in  Edmonton.  It  is  a  matter  of  in- 
terest that  a  great  deal  of  the  material  used  in  the  con- 
struction of  the  high  school  has  been  used  in  the  erec- 
tion of  the  memorial  hall. 

The  building  itself  is  107  by  120  ft.  It  is  entered 
on  the  south  front  by  a  short  flight  of  stone  steps 
leading  to  a  vestibule  into  the  entrance  hall,  which  is 
panneled  in  birch  to  a  height  of  8  ft.  and  is  decorated 
with  painted  frescoes  depicting  war  scenes  familiar  to 
Canadian  soldiers.  On  one  side  of  the  entrance  hall 
is  a  ladies'  cloak  room  and  on  the  other  a  box  office. 
Directly  from  the  entrance  hall,  the  assembly  room  is 
entered.  This  hall  is  75  by  55  ft.  and  has  seating  ac- 
commodation for  about  700.  The  floor  is  of  oak  and 
is  level  for  use  as  a  dancing  floor.  There  is  a  small 
stage  with  dressings  rooms  in  conjunction.  On  either 
side  of  the  assemblv  is  a  vaulted  aisle  over  which  are 
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brush  with  wonderful  effect.  Around  the  walls  of  the 
entrance  hall  are  panels  in  color  showing  the  Cloth 
Hall  at  Ypres,  the  old  familiar  Canada  camp-  at 
Chateau  de  la  Haie,  just  behind  Vimy  Ridge;  British 
headquarters  at  Montreuil ;  the  Dover  patrol  at  work 
at  night;  battles  in  the  air  and  a  score  of  subjects 
familiar  to  every  man  who  has  seen  fighting  in  France. 
But  Girvan's  best  work  is  in  the  big  assembly  hall. 
Here  panels  stretch  from  wall  to  wall  across  each  end, 
showing,  in  one  instance,  a  bit  of  trench  life,  and  in  the 
other,  an  attack  over  the  open.  The  latter  is  one  of 
the  best  bits  of  this  work  seen  in  some  time  and  gives 
an  exceedingly  accurate  impression  of  how  the  average 


t  IW   I 


Soldiers'    Memorial    Hall,    Edmonton. 

battle  looked  to  an  observer  in  an  O-Pip  or  up  in  a 
contact  plane. 

The  architect  was  William  G.  Blakey,  who  served 
overseas  with  the  Engineers,  while  the  contractor, 
Arthur  Frost,  of  the  firm  of  Frost  &  Ingram,  Edmon- 
ton, went  overseas  with  the  63rd  Battalion.  The  paint- 
ing throughout  the  building  was  done  by  A.  Watson, 
and  contracts  for  the  plumbing  and  heating  were  car- 
ried out  by  Ross  Bros.,  and  for  electrical  work  by 
Burnham-Frith.  Of  the  workmen  employed  on  the 
building  at  least  seventy-five  per  cent  were  ex-service 
men  and  the  completed  job  gives  evidence  of  the  men's 
willingness  to  serve  as  well  in  the  peaceful  occupation 
of  building  up  as  in  the  smashing  down  of  the  forces 
of  Germany. 

Water  Main  Installation  Dur- 
ing Winter  Time 

Open  Weather  Permitted  the  Laying  of  Pipes 

in  Wingham,  Ont.  During  December, 

January  and  February 

THE  mild  weather  which  has  prevailed  through- 
out the  country  during  the  past  winter  has  en- 
abled much  work  to  be  carried  out  that  ordin- 
arily would  be  held  over  till  spring.  How  ad- 
vantageous an  open  winter  is,  is  well  shown  by  con- 
struction work  carried  out  by  T.  J.  McLean,  con- 
tractor, of  Wingham,  Out.  Mr.  McLean  has  been 
enabled  to  work  continuously  throughout  the  winter 
months  on  two  miles  of  water  mains  and  sewers  and 
in  this  way  he  has  kept  employed  about  30  men  who 
otherwise  would  be  out  of  work.  This  year  was  the 
first  time  in  the  history  of  Wingham  that  Work  of  this 
character  was  performed  during  the  winter  months 
and  it  is  to  the  credit  of  the  contractor  that  he  should 
have  fulfilled  his  contracts  during  December,  Tanuary 
and  February,  thus  giving  employment  to  many  men, 
rather  than  have  carried  the  work  over  until  spring 
when  he  might  have  used  a  trenching    machine    for 


excavating    instead  of  hand  labor  and  thereby  saved 
money. 

The  two  illustrations  reproduced  herewith  show 
the  nature  of  the  work  referred  to.  In  Fig.  1  is  indi- 
cated a  6  in.  cast  iron  pipe  line  crossing  the  Maitland 
River  at  Wingham,  on  new  cement  piers,  the  latter 
being  constructed  for  a  new  cement  bridge  and  dam 
for  which  the  Hunter  Bridge  and  Boiler  Company  of 
Kincardine  are  the  contractors.  This  pipe  was  laid 
across  the  river  in  the  month  of  December  when  the 
weather  was  anything  but  favorable.  It  was  a  case 
of  necessity,  however,  as  the   pipe  line  offers  water 


Fig.    1 — Six    inch    cast    iron    water    main    crossing   the    Maitland   river,    at 
Wingham,    Ont.      Fig.    2 — Shows    casing    around    pipe    line. 

service  and  fire  protection  to  three  of  the  principal  in- 
dustries of  the  town.  The  old  pipe,  which  had  done 
service  for  a  long  time,  was  partly  wrecked  by  spring 
freshets  and  left  exposed  so  that  it  had  to  be  replaced. 
The  new  pipe  line,  as  shown  in  Fig.  2,  was  covered 
with  seven  plys  of  building  paper  and  tarred,  after 
which  a  box  24  in.  by  30  in.,  filled  with  flax  hulls,  was 
built  around  it. 

To  enable  the  backfilling  of  earth  to  be  satisfac- 
torily carried  out,  a  device  was  used  whereby  it  was 
possible  to  test  every  length  of  pipe,  or  as  many  as 
possible,  so  that  backfilling  might  be  done  before  the 
ground  became  frozen.  In  the  past  it  has  been  neces- 
sary to  go  from  one  street  valve  to  another  before  this 
testing  could  be  done — a  distance  of  400  to  500  feet. 
This  amount  of  earth,  lying  out  over  one  frosty  night, 
made  backfilling  almost  impossible. 


The  bill  respecting  professional  engineers  submit- 
ted at  the  recent  session  of  the  Ontario  legislature 
received  two  readings  and  was  then  held  over  till  next 
session. 
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The   Elimination   of   Waste  in 
the  Building  Industry 

Low  Production  is  Stifling  Construction— Lower  Costs  Essential 
to  Increased  Building— The  Remedy  is  the  Removal 

of  Wasteful  Practices 

By  SANFORD  E.  THOMPSON 
Of  Thompson  and  Litchner  Co.,  Industrial  Engineers,  Boston 


Abstract  of  address  delivered  at  a  meeting  in   Philadelphia  called   by 
the  Council  of  the  Associated   Building  Trades. 


CERTAIN  waste  stands  out  sharply  in  the  build- 
ing trade.     1.     Loss  of  working  time  through- 
out the  year.     2.      Poor  planning  of  construc- 
tion work,  and  of  the  individual  jobs  by  the 
Huilder.     3.     Lack  of  knowledge  of  a  day's  work. 

A  man's  earnings  are  not  what  he  earns  in  a  day, 
but  what  he  earns  in  a  year.  We  must  eat  while  idle ; 
we  must  sleep  in  our  house  whether  we  work  or  not ; 
we  must  wear  clothes,  and,  in  fact,  better  clothes, 
when  we  loaf.  But,  and  this  is  the  pinch,  a  man  must 
earn  what  he  is  paid  for.  How  easy  it  would  be  if 
we  could  pass  a  law  that  every  man  on  this  continent 
should  receive  a  salary  of  not  less  than  $3,000  a  year. 
It  can't  be  done  until  eac'h  man  earns  his  salary  of 
$3,000  per  year.     We  can't  draw  without  putting  in. 

If  Robinson  Crusoe  fails  to  plant  his  corn,  he  will 
go  hungry  for  bread;  if  he  builds  a  house  with  a  leaky 
roof,  he  will  get  wet.  He  gets  in  proportion  to  what 
he  puts  in.  We  are  merely  a  group  of  Robinson 
Crusoes.  In  the  long  run,  we  reap  what  we  sow,  we 
earn  what  we  put  into  a  job. 

Wages  here  are  the  highest  in  the  world,  and  yet 
I  am  prepared  to  say,  not  as  snap  judgment,  not 
as  mere  spectacular  talk,  but  as  a  result  of  my 
knowledge  and  experience  in  industrial  matters,  that 
if  we  could  eliminate  the  waste  in  industry,  the  wages 
and  salaries  of  every  man  could  be  doubled. 

Low  Production  is  the  Cause  of  Poverty 

In  India  and  China  wages  are  low.  A  skilled 
laborer  earns  scarcely  enough  to  buy  his  rice  and  his 
strips  of  Cloth  to  use  as  clothes.  A  skilled  painter 
receives  one  rupee,  or  29  ct.  a  day,  perhaps  one- 
thirtieth  of  our  present  rate.  We  would  hardly  call 
that  a  living  wage,  but  it  is  all  that  he  can  earn, 
because  he  does  less  than  one-thirtieth  of  the  work 
we  do.  It  is  this  low  production  that  is  the  cause  oi 
India's  poverty.  India  and  China  will  continue  poor 
just  as  long  as  this  low  production  continues.  But 
we  see  signs  of  better  things;  in  India  and  China  tex- 
tile mills  are  springing  up;  other  industries  are  de- 
veloping work  by  machinery,  which  means  greater 
accomplishment  per  man.  We  find  an  incentive  and 
interest  and  increased  production  in  the  manual 
labor.  And  soon,  we  will  find  the  natives  buying 
clothes,  living  in  houses  instead  of  huts,  forgetting 
their  harrowing  periods  of  famine,  and  even  getting 
some  of  the  joys  out  of  life  that  can  only  come  through 
prosperity. 

Only  Effective  Work  That  Counts 

We  often  think  if  every  man  could  work  every 
dav  in  the  year,  we  would  all  be  on  easy  street. 
While    vitally    important,    this    is    not    enough.     The 


Hindoo  under  his  present  condition,  would  still  be 
poor  even  if  he  worked  every  day  in  the  year.  The 
work  that  is  being  done  must  be  effective. 

And  so,  we  finally  must  come  right  down  to  brass 
tacks.  We  find  that  we  must  dovetail  all  these  things 
together,  so  that  every  man  can  have  the  opportunity 
to  work ;  we  must  develop  the  technique  of  each  in- 
dustry, so  that  every  man  can  make  the  best  use  of 
his  powers;  we  must  train  the  employer  to  plan  his 
work  and  also  to  appreciate  the  human  side  of  life 
to  realize  that  it  is  not  sufficient  to  follow  the  principle 
that  a  man  may  be  told  any  day  at  5  o'clock  that  he 
can  go  and  get  his  money. 

But  probably  many  of  you  are  saying  to  yourself, 
just  at  this  point,  this  is  all  very  well,  but  I  am  out 
of  a  job;  what  good  is  all  this  talk  about  wages  and 
standards?  What  is  the  cause  of  our  depression;  why 
don't  we  start  up  and  go  to  work,  why  doesn't  the 
frightful  lack  of  housing  make  people  get  busy  and 
build?  Many  of  the  explanations  we  see  to  this  are 
entirely  off  their  base.  The  reason  is  dollars  and 
cents.  The  textile  trade  is  starting  up.  Why?  Be- 
cause dealers  and  cotton  men,  manufacturers  and 
workmen  have  taken  their  losses  and  the  wholesale 
price  of  cotton  cloth  has  dropped  some  50  per  cent. 
It  is  selling  only  15  per  cent,  to  25  per  cent,  higher 
than  before  the  war. 

Lower  Costs  Essential  to  Increased  Building 

The  building  business  will  start  up  just  as  soon 
as  we  can  find  some  way  to  reduce  costs,  so  that  rents 
and  prices  of  houses  can  be  lowered  and  you,  and  you, 
and  you,  as  the  consumers  can  afford  to  hire  or  to 
buy  the  house  you  want.  If  we  can  find  some  way, 
and  it  must  be  done  by  co-operation  of  all  concerned. 
to  reduce  the  cost  of  brick,  to  lower  still  further  the 
price  of  lumber,  to  reduce  through  some  of  the  ways 
you  are  working  on  here,  the  cost  of  labor;  if,  or  as 
soon  as,  in  other  words,  we  can  eliminate  the  waste 
that  these  things  represent,  we  will  find  the  owners 
i<\  buildings  ready  to  start  work,  we  will  find  the 
bankers  ready  to  advance  money.  And,  mark  my 
words,  there  will  be  no  great  increase  until  this  re- 
duction in  cost  takes  place. 

All  this  is  easy  to  >ay.  I  want  to  illustrate  more 
C<  ustructively  by  reference  to  what  is  being  done  in 
one  or  two  other  industries.  You  may  say.  it  is  a  long 
way  from  making  clothes  to  building  houses,  but,  as 
a  matter  of  fact,  the  same  principles  apply.  The 
clothing  trade  is  seasonal,  like  the  building  trades. 
more  so.  if  anything. 

Some  years  ago  we  made  a  study  for  the  manu- 
facturers   and    union,    acting    jointly,    of   one    of    the 
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clothing  trades  in  Boston,  to  find  the  average  yearly 
wage  of  the  operators.  We  found  that  during  nearly 
one&-half  of  the  year  only  one-half  of  the  force  was 
at  work  Again,  in  the  manufacture  of  clothing,  in- 
vestigation shows  lack  of  any  exact  knowledge  of 
what  should  be  done  in  a  day  on  different  classes  of 
work  We  find  poorly  set  piece  rates,  which  resulted 
finally  in  the  throwing  out  of  piece  rate  payment* 
altogether.  We  find  lack  of  care  in  the  distribution 
of  work  to  the  men  and  women,  resulting  in  loss  of 
production.  We  find  an  increase  of  140  per  cent  in 
the  labor  cost  during  the  last  few  years,  at  least  one- 
half  of  which  was  due  to  less  efficient  production. 
These  are  some  of  the  causes  that  last  year  more  than 
doubled  the  cost  of  your  suit  of  clothes. 

Now  what  is  being  done  in  the  clothing  trade  to- 
ward curing  these  conditions?  Things  which  should 
eventually  make  for  big  results  are  being  undertaken. 
As  one  distinctive  feature,  we  find  a  few  manufactur- 
ers w'ho  are  finding  it  possible,  through  development 
of  sales,  which,  in  turn,  were  made  possible  by  reduc- 
tion in  cost  of  manufacture,  to  maintain  production 
nearly  uniform  throughout  the  year.  As  another 
feature  of  equal  importance,  is  the  establishment  of 
standards,  the  determination  of  the  most  economical 
method  by  which  each  operation  can  be  performed  and 
of  the  fair  times  to  perform  this.  What  does  this  do? 
It  shows,  for  example,  that  on  the  operation  of 
pressing,  by  changing  the  method  of  handling  the 
work  but  not  increasing  his  labor,  a  man  can  press 
nearly  twice  as  many  coats  as  before  and  just  as  satis- 
factorily. It  shows  that  by  distributing  the  work 
to  avoid  delays,  a  loss  of  time  waiting  for  work,  which 
may  amount' to  as  much  as  10  to  15  per  cent  of  the 
time,  can  be  avoided.  It  shows  that  in  cutting, 
enough  material  can  be  saved  to  appreciably  reduce 
the  cost  of  the  cloth. 

In  one  plant  in  particular,  through  thorough  study, 
and  development,  it  has  been  possible  with  the  co- 
operation and  consent  of  the  workers  (who  in  this 
plant  are  unionized)  to  pay  weekly  wages  in  accord- 
ance with  the  achievements  of  the  standards  set.  The 
result  is  not  simply  a  reduction  in  the  cost  of  man- 
ufacture through  changes  in  methods  and  standard- 
ization, although  this  has  taken  place  to  a  large  de- 
gree. It  is  not  merely  a  maintenance  of  a  wage 
nearly  as  high  as  formerly,  although  this  is  a  fact. 
But  of  even  greater  moment,  is  the  elimination  of  the 
constant  friction  between  tile  manufacturer  and  the 
worker,  because  it  has  been  found  possible  to  sub- 
stitute facts  for  guesswork.  This  has  produced  a 
spirit  of  co-operation  and  harmony  that  has  com- 
•  pletely  relieved  the  very  tense  labor  situation  which 
formerly  existed.  It  is  all  of  these  things  that  will 
tend  to  reduce  the  price  of  your  suit  of  clothes. 

How  Results  Can  Be  Restored  in  the  Building  Trades 
Now,  how  can  these  principles  be  applied  to  the 
building  trades?  How  are  we  to  maintain  or,  if  they 
drop  now,  to  reach  again  our  high  wage  mark? 
Notice  that  you  have  in  building  conditions  similar 
to  clothing  manufacture — irregularity  of  work 
throughout  the  year,  often  poor  planning  of  the  work, 
and  also  lack  of  knowledge  of  what  is  a  fair  day's 
work.  There  is  but  one  way.  It  is  to  eliminate 
the. waste  of  tirrte  and  of  energy  and  of  material.  If 
a  builder  fails  to  plan  his  work  and  his  men  are  idle, 
it  may  not  cost  him  any  more  on  that  particular  job, 
but  it  means  the  workman  eventually  must  be  paid 
more  per  day  to  balance  his  loafing  time,  and  the  cost 
of  building  is  increased  and  fewer  people  can  build. 


If  a  bricklayer  loafs  OS  his  job  and  restricts  his 
production,  it  will  not  affect  his  pay  at  the  end  ol 
that  particular  dav,  but  it  is  wasted  time.  It  in- 
creases   the    cost    of    the    job,    and    fewer    people    can 

build. 

Standards  in  Brick  Laying 

I  am  going  to  tell  you  a  little  of  some  of  the  work 
that  I  have  been  doing  along  these  lines.  A  number 
of  years  ago  in  collaboration  with  Mr.  Frederick  W. 
Taylor,  I  began  a  study  of  the  operations  in  the  build- 
ing" trades.  At  a  recent  hearing  in  Boston  before  a 
committee  of  the  Chamber  of  Commerce  most  dis- 
tinctive statements  were  made  of  the  falling  off  of 
the  work  of  bricklayers  during  the  past  few  years. 
Statements  were  made  that  men  were  laying  one- 
third  the  amount  of  brick,  or  less,  than  formerly  put- 
ting in  a  wall.  The  answers  from  the  labor  side  re- 
fer very  fairly  to  the  variation  in  the  labor  for  differ- 
ent kinds  and  thicknesses' of  walls,  but  no  facts  were 
presented  on  either  side  which  would  really  either 
prove  or  disapprove  the  statement. 

I  have  here  a  table  made  up  sometime  ago,  show- 
ing the  number  of  brick  that  a  bricklayer  lays  under 
ordinary  conditions  in  an  8-hour  day  on  different 
kinds  of  walls.  1  find  here  a  range  in  ordinary  build- 
ing construction  of  from  2,900  brick  per  day  for  heavy 
backing  in  rough  work  down  to  145  brick  per  day 
for  Roman  pressed  brick  on  fine  city  house  fronts. 
Now,  this  difference  is  due.  not  to  difference  in  scale, 
not  of  soldiering,  not  even  to  difference  in  method  o) 
managing  the  work,  but  solely  to  the  nature  of  the 
wall.  Some  of  you  who  like' figuring,  might  figure 
this  uj)  in  percentages  and  bring  out  the  astonishing 
fact  that  one  man  laid  2,000  per  cent  more  brick  than 
the  other.  You  might  go  even  farther  than  this,  how- 
ever, and  cite  the  still  larger  number  of  brick  per  day 
that  are  sometimes  laid  in  heavy  sewer  construction. 
1  would  not  dare  figure  this  up  in  percentages. 

Now,  referring  again  to  the  table,  we  find  that  for 
an  8  in.  blank  wall  the  rate  is  940  brick  per  day.  while 
for  the  same  wall  with  occasional  openings,  the  same 
man  ought  to  lav  only  760  brick  per  day.  Again,  the 
same  man  on  a  16  in.  blank  wall  should  run  up  to 
1,320  brick  per  day.  or  if  the  16  in.  wall  had  occasional 
openings,  he  will 'drop  back  to  1.130  brick  per  day. 

I  wish  that  I  had  more  time  to  go  into  some  of 
the  details  and  show  how  it  is  possible  to  figure 
such  work  and  get  accurate  results.  The  best  proof 
that  it  can  be  done  lies  in  the  fact  that  it  has  been 
found  possible  on  most  intricate  building  construc- 
tion, where  there  were  steel  columns  surrounded  by 
small  piers  of  brickwork  in  one  part  of  the  building 
and  plain,  ordinary  walls  in  other  parts,  to  accurately 
figure  in  advance  the  time  that  ought  to  be  taken  in 
each  case.  The  principle  adopted  in  making  these 
determinations  was  identical  with  the  principle  used 
in  the  clothing  analysis  referred  to.  In  clothing  we 
found  the  time,  for  example,  to  sew  a  seam  per  inch 
of  length,  to  turn  points,  to  change  garments,  and  so 
on.  In  bricklaying  "the  studies  were  made  on  the 
unit  times  of  laying  the  individual'  brick,  cutting  the 
brick,  laying  the  lead,  stretching  the  line,  joining, 
changing  from  one  job  to  another,  and  so  on.  By 
combining  these  units  to  suit  the  different  walls,  it 
.  was  possible  to  figure  it  up  in  advance  so  that  one 
could  tell  the  amount  of  work  that  should  be  done  by 
the  average  bricklayer.  With  such  information  as 
this,  such  fact  of  what  can  be  done,  one  has  a  founda- 
tion for  development  of  standards  which  go  far  to- 
ward containing  the  results  we  are  all  aiming  for. 
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I  might  go  further  than  this.  We  might  take  up 
carpentry;  show  how  by  these  same  means  it  is  pos- 
sible to  designate  the  time  for  laying  floors  in  different 
sizes  and  shapes  of  room  accurately,  show  how  and 

why  it  takes  twice  as  long  to  fit  and  hang  one  kind  of 
a  door  than  another.  Similarly,  we  might  show  how 
even  plastering  can  he  accurately  figured  for  different 
sizes  and  shapes  of  rooms. 

Initiative  of  Worker  Increased 

You  may  ask  why  studies  of  details,  why  the  de- 
termination of  standards  will  aid  in  eliminating  waste. 
it  is  because  it  will  increase  the  initiative  of  the  work- 


er, it  is  because  it  will  differentiate  the  good  man  from 
the  poor  man,  it  is  because  and  this  is  perhaps  the 
most  important  feature  of  all.  it  will  show  up  the 
easiest  and  the  most  economical  way  of  doing  work 
and  will  compel  employers  to  take  more  thought  of 
the  methods  of  handling  the  work  and  in  planning 
out  the  work  that  is  to  he  done. 

Thus,  costs  can  be  and  will  be  reduced.  Thus. 
will  be  made  possible  and  only  thus  a  gradual  in- 
crease from  year  to  year  in  the  wages,  in  the  number 
of  days  per  year  work,  and  especially  in  the  elimina- 
tion of  friction  which  is  so  often  caused  by  lack  of 
knowledge  of  facts. 


Present  Status  of  the  Activated 

Sludge  System 

A  Review  of  the  Progress  That  Has  Been  Accomplished  in  This 
Form  of  Sewage  Disposal— Description  of  New  Ideas 

in  Experimental  Plant 


IX  a  paper  prepared  for  the  American  Society  for 
Municipal  Improvements,  Edward  Bartow,  head 
of  the  chemistry  department,  State  University  of 
Iowa,  has  summed  up  briefly  the  present  status  of 
the  so-called  activated  sludge  process  of  treating  sew- 
age, describing  at  some  length  the  plant  recently  in- 
stalled by  the  Water  Survey  Division  of  Illinois  at 
Urbana  for  experimental  purposes.  Mr.  Bartow  has 
recently  visited  activated  sludge  installations  in  Eng- 
land as  well  as  in  this  country. 

The  Houston,  Texas,  plant  is  the  largest  in  the 
world  that  has  been  in  successful  actual  service.  It 
consists  of  aeration  chambers,  settling  tanks,  and 
large  air  compressors  in  a  building  at  one  end  of  the 
tanks.  On  a  hill  above  the  plant  are  buildings  in 
which  sludge  pressing  and  sludge  drying  experiments 
are  being  made.  The  effluent  obtained  lias  been  very 
satisfactory  but  no  definite  plan  has  been  decided  up- 
on for  de-watering  and  drying  the  sludge,  which  up 
to  this  time  has  been  disposed  of  by  lagooning. 

The  first  plant  of  any  size  was  that  built  in  Man- 
chester, England,  in  lu14,  and  this  is  stil!  operating 
on  the  fill-and-draw  system  with  a  daily  capacity  of 
about  50,000  gallons.  As  a  result  of  experiments  with 
this  plant  the  city  of  Manchester  constructed  a  plant 
on  the  continuous  flow  plan  with  a  capacity  of  about 
500,000  gallons.  In  the  latter  plant  the  sewage  passes 
five  times  the  length  of  the  tanks  and  the  sludge  is  re- 
turned through  a  pipe  to  the  point  where  the  sewage 
enters  the  plant.  The  mixed  sewage  and  sludge  passes 
to  the  centre  of  the  settling  basin  and  the  clear  efflu- 
ent flows  out  over  the  edges  of  the  tank  at  the  cor- 
ners iii  order  to  prevent  short  circuiting.  Results  with 
this  plant  were  so  satisfactory  that  a  much  larger  one 
has  been  constructed  at  Davvhulme  where  the  sewage 
and  sludge  passes  three  times  the  length  of  the  tank 
and  the  sludge  returns  to  the  entrance  in  an  open 
channel  having  half  the  width  of  the  aerating  channel. 
For  experimental  purposes  two  kinds  of  settling  tanks 
have  been  constructed,  one  for  gravity  separation  with 
a  bottom  sharply  sloped  so  that  the  sludge  may  settle 

to  the  centre  of  the  hopper  and  in'  removed  by  gravity  ; 


the  other  having  a.  circular  bottom  sloping  only 
slightly  and  a  collecting  mechanism  to  carry  the 
sludge  to  the  centre  for  removal. 

Several  Small  Plants 

Worcester,  England,  has  also  been  successful  with 
a  small  plant  and  will  probably  adopt  the  activated 
sludge  process  for  treating  all  its  sewage.  During 
the  war  several  small  plants  were  constructed  at  hos- 
pitals and  munition  plants.  One  at  Blackpool  takes 
care  of  the  sewage  from  a  munition  plant  employing 
3,000  men. 

In  the  United  States  most  of  the  activated  sludge 
plants  are  experimental  except  that  at  Houston.  Fol- 
low ing  experiments  by  the  Sanitary  District  of  Chi- 
cago and  by  Milwaukee,  both  of  these  have  adopted 
the  process  for  large  plants,  the  former  having  a  large 
unit  under  construction  at  May  wood,  and  a  large 
plant  will  be  built  to  dispose  of  the  waste  from  the 
stock-yards  and  another  in   the  Calumet   district. 

Milwaukee  is  still  endeavoring  to  solve  the  prob- 
lem of  sludge  drying  in  order  to  decide  Upon  the  best 
design  for  the  service  plant  for  the  city,  fhe  Milwau- 
kee Sewerage  Commission  has  spent  much  time  and 
energy  in  an  effort  to  solve  the  sludge  problem  and 
at  present  is  experimenting  with  a  continuous  centri- 
fugal machine  which  it  is  hoped  will  prove  satisfac- 
tory and  successful.  Aside  from  the  centrifugal  ma- 
chine, plate  pressing  seems  to  be  most  promising. 

The  state  water  survey  division  at  Urbana  with 
a  small  appropriation  has  established  an  experiment 
station  which  is  being  put  in  operation  at  the  present 
time.  In  this  it  i^  proposed  to  have  a  plant  as  com- 
plete as  possible.  It  will  have  approximately  100.000 
gallons  daily  capacity  and  will  include  screening. 
aeration,  sludge  de-watering  and  drying. 

The  sewage  (lows  by  gravity  through  the  grit 
chamber  to  a  screen  furnished  by  the  Dorr  Company 
of  Xevv  York.  After  screening,  the  sewage  passes  to 
the  pump  pit  from  which  the  screened  sewage  is 
pumped  to  the  aeration  tanks.  By  use  of  screened 
sewage  trouble  from  stoppage,  which  often  occurs 
when  unscreened  sewage  is  to  be  handled,  is  avoided. 
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The  activated  sludge  plant  itself  contains  two  tanks  17 
feet  in  diameter  and  13  feet  in  depth.  The  sewage 
may  pass  through  in  series  or  in  parallel.  It  is  ex- 
pected to  use  the  plant  in  a  manner  similar  to  that 
used  by  the  Dorr  Company,  in  an  experimental  plant 
at  Mount  Vernon,  N.Y.  About  half  way  between  the 
top  and  bottom  of  the  tank  is  a  tray  inclined  slightly 
upward  toward  the  centre.  Air  is  forced  in  through 
filtros  plates  at  the  bottom  and  is  caught  and  carried 
to  the  centre  of  the  tank  under  the  tray.  The  air  rises 
through  the  central  well  and  is  returned  with  the  in- 
coming sewage  through  another  well  to  the  lower 
compartment  of  the  tank  where  it  is  carried  by  a  re- 
volving mechanism  to  the  outside  toward  the  outer 
rim  of  the  bottom  of  the  tank  where  it  passes  over 
the  plates  and  is  caught  up  by  the  air  and  carried  with 
the  air  to  the  top,  thus  completing  the  circuit. 

At  the  top,  part  of  the  mixed  sewage  and  sludge 
passes  over  an  adjustable  collar  into  the  upper  part 
of  the  tank,  which  is  a  settling  compartment.  The 
clarified  liquid  passes  over  the  outer  edge  into  the 
trough  from  which  it  passes  to  a  second  tank  or  to  a 
stream.  The  sludge  is  carried  by  another  mechanism 
to  the  outside  of  the  upper  chamber  and  flows  by 
gravity  through  down-cast  peripheral  wells  into  the 
lower  chamber,  where  it  is  mixed  with  sewage  and 
air  and  enters  the  aeration  circuit. 

Two  Circuits 

We  thus  have  two  circuits;  one  for  sewage, 
sludge  and  air  and  the  other  through  the  sedimenta- 
tion section  of  the  tank  for  the  sludge  alone. 

It  is  hoped  by  this  method  to  demonstrate  what 
was  shown  by  the  Mount  Vernon  test,  that  the 
amount  of  air  used  can  be  greatly  reduced. 

The  two  important  problems  of  the  activated 
sludge  process  which  have  not  been  satisfactorily 
solved  are  the  amount  of  air  used  and  the  drying 
of  the  sludge.  By  the  Dorr-Peck  process,  it  is  pro- 
posed to  reduce  the  amount  of  air.  Two  other  pro- 
posed methods  should  be  mentioned,  both  English.  In 
one  it  is  proposed  to  use  the  air  intermittently.  Suf- 
ficient air  will  be  added  to  saturate  the  mixture  of 
sewage  and  sludge,  then  the  addition  of  air  is  discon- 
tinued for  a  while  until  the  air  is  used  up.  In  the 
other,  the  scheme  which  has  been  adopted  for  the 
new  plant  at  Manchester,  the  air  comes  in  at  one  side 
of  the  long  tank  and  is  expected  to  cause  the  sewage 
and  sludge  to  circulate  in  a  direction  horizontal  to 
the  line  of  flow  through  the  tank.  The  portions  of 
the  tank  at  the  sides  farthest  from  the  aerating  plates 
have  a  curved  bottom  and  it  is  expected  that  the  cir- 
culation will  be  such  that  the  amount  of  air  required 
will  be  greatly  reduced. 

Sludge  Drying 

The  other  problem  not  satisfactorily  solved  is 
sludge  drying,  and  it  is  my  thought  that  many  cities 
that  have  been  considering  methods  of  sewage  dis- 
posal have  hesitated  to  adopt  the  activated  sludge 
process  because  of  the  difficulty  in  disposing  of  the 
sludge.  Because  of  the  expense,  engineers  have  ad- 
vised against  its  adoption  by  several  cities.  Where 
possible,  if  the  amount  of  air  could  be  decreased  and 
the  sludge  satisfactorily  disposed  of,  the  method 
might  be  found  the  most  satisfactory  and  the  cheapest. 

For  the  final  drying,  aside  from  attempts  to  dry 
the  sludge  on  sand  beds,  most  attempts  have  been 
made  by  direct-heat  driers.  Recently,  the  Bailey  Mfg 
Company  in  Milwaukee  has  designed  an  indirect-heat 
drier  which  is  to  be  tried  out  at  the  sewage  testing 


station  at  Urbana.  In  preliminary  tests  with  this 
drier,  a  sludge  with  less  than  10  per  cent,  moisture 
was  obtained  from  sludge  having  originally  nearly  90 
per  cent,  of  moisture.  There  was  no  unpleasant  odor 
and  no  dust  noted  during  the  process.  Drying  with- 
out odor  or  dust  has  not  been  accomplished  with 
direct-heat  driers  and  it  is  hoped  that  the  expense  of 
the  indirect-heat  driers  will  not  be  too  great  and  that 
it  may  solve  the  problem  of  sludge  drying. 

Lower  Wages  in  Regina 

Builders'  Exchange   Determine   Upon   New    Scale 

to  Take  Effect  on  May  16— Two  Months' 

Negotiations  Without  Effect 

THE   contractors   having   failed    to   come    to   an 
agreement  with  the  building  trades  unions,  the 
Association  of  Construction  Industries  of  Re- 
gina (the  Builders'  Exchange),  has  ^et  a  wage 
scale  which  they  are  prepared  to  pay.  the  new  rates 
to  come  into  effect  not  later  than  May  16. 

The  principal  point  at  issue  between  the  contrac- 
tors and  the  unions  was  the  date  of  termination  of 
the  proposed  new  agreement  setting  forth  schedules 
to  prevail  during  the  season  just  opening.  The  union 
men  asked  that  the  new  agreement  should  terminate 
on  April  30,  1922,  while  the  Association  of  Construc- 
tion Industries  declared  the  agreement  should  lapse 
on  December  31,  of  this  year. 

Statement  By  Builders 
The  following,  containing  the  new  rates  which  the 
association  will  pay,  was  handed  out  as  the  official 
statement  of  the  association  : 

"During  the  last  two  months  many  meetings  have 
been  held  between  the  Association  of  Construction 
Industries  of  Regina  and  delegates  from  the  various 
unions  of  the  building  trades,  with  view  to  arriv- 
ing at  a  scale  of  wages  satisfactory  to  all.  Unfortun- 
ately no  agreements  have  been  arrived  at,  and  as  it 
is  well  known  that  a  reduction  in  wages  has  taken 
place  throughout  Canada  and  the  United  States,  the 
Association  of  Construction  Industries  of  Regina,  in 
the  interest  of  all  concerned  and  in  order  to  stimulate 
building  in  this  city  have  to-day  decided  upon  a  scale 
of  wages  for  the  various-  trades  which  they  think  fair, 
having  taken  into  consideration  the  reduced  cost  of 
living.  The  new  rates  will  take  effect  not  later  than 
May    16,   next."  . 

The  maximum  rates  per  hour  will  he  as  follows: 

Bricklayers    $1.10 

Plasterers  1.05 

Carpenters    .85 

Painters     ,.         .80 

Electricians    .85 

Plumbers  and  steam-litters   .90 

Sheet  metal  workers    .SO 

Common    laborers    .45 


Canadian  Company  Lands  Big   TJ  .S.  Job 

The  Fegles  Construction  Company,  of  Fort 
William,  Ont.,  was  recently  awarded  a  contract 
to  construct  an  1,800,000  bushel  grain  elevator 
at  Brooklyn,  N.Y.  The  Fegles  Construction 
Company  was  the  only  Canadian  firm  to  tender 
on  the  work,  the  other  seven  tenders  being 
from  American  firms.  The  elevator  will  be 
known  as  the  Barge  Canal  Terminals  and  will 
cost  $1,500,000. 
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Good  Roads  Congress  at  Halifax 


THE  Convention  of  the  Canadian  Good  Road-, 
Association  is  now  in  progress  at  Halifax,  .VS., 
and  while  a  report  of  the  proceedings  cannot 
be  published  until  our  next  issue,  we  have  every 
reason  to  believe  that  the  meeting  is  one  of  the  best 
that  the  association  has  ever  had.  The  good  roads 
movement  has  received  a  tremendous  impetus  in  the 
past  few  years  and  interest  in  the  construction  of 
better  highways  is  so  intense  that  a  meeting  of  this 
character  is  bound  to  attract  very  considerable  atten- 
tion. Delegates  from  every  part  of  Canada  are  in 
attendance,  but  not  onlv  Canada  but  also  the  United 


States  and  even  Great  Britain  have  sent  visitors. 

The  decision  to  hold  this  year's  congress  in  the 
Maritime  Provinces  was  a  splendid  move  on  the  part 
of  the  executive  of  the  association,  for  Eastern  Canada 
is  contributing  generously  to  the  good  roads  move- 
ment and  needs  the  recognition  and  help  of  the  premier 
organization  in  Canada  for  the  promotion  of  improved 
highways.  There  is  no  doubt  but  that  the  delegates 
from  other  parts  of  Canada  will  derive  much  benefit 
from  their  visit  to  the  Maritime  Provinces  and  will 
return  home  knowing  that  the  East  is  not  backward  in 
its  good  road  program. 


Prominent  Delegates  at  Convention  of  Canadian  Good  Roads  Association 


\ 


Mr.     S.    L.     Squire 


Mr.    Geo.   A.    McNamee 


Hon.    P.    J.   Veniot 


Mr.    J.    A.    Duchastel 


Mr.    B.    Michaud 


Mr.    L.   E.   Allen 
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English  Road  Building  Practice 

Methods  Used  in  Paving  the  Streets  of  London  as  Indicated  in 

the  Report  of  the  Metropolitan  Paving  Committee 

—Costs  and  Special  Practices 


SOME  interesting  details  regarding  English  prac- 
tice in  road  and  pavement  construction  appear 
in  the  fourteenth  annual  report  of  the  Metro- 
politan Paving  Committee  who  supervise  the 
paving  work  of  the  county  of  London,  Eng.  The 
information  contained  in  the  report  indicates  costs, 
construction  difficulties,  economies  and  other  data  of 
practical   value. 

It  will  be  remembered  that  the  committee  was 
originally  formed  as  the  result  of  a  conference  of  re- 
presentatives of  metropolitan  borough  councils  held 
at  Westminster  in  1903,  for  the  purpose  of  considering 
the  question  of  materials  and  means  of  paving  the 
streets  of  London.  The  work  of  the  committee,  as 
mentioned  in  previous  reports,  is  confined  to  collect- 
ing and  disseminating  information  relative  to  the 
paving  materials  and  methods  of  paving  which  have 
been  adopted  in  London  under  varied  circumstances 
and  conditions,  and  no  attempt  is  made  by  the  com- 
mittee to  regulate  the  description  of  paving  which 
should  be  used.  It  is  recognized  that  while  one  kind 
of  paving  may  be  eminently  suitable  for  a  particular 
district  or  street,  it  might  be  equally  unsuitable  for 
another  district  or  street  where  the  conditions  are  en- 
tirely different.  Questions  of  gradient,  character  of 
street,  the  extent  to  which  it  is  used  for  heavy  traffic, 
motor  or  otherwise,  are  all  important  factors  in  deter- 
mining the  description  of  paving  to  be  used,  apart 
from  the  equally  important  question  of  the  cost  of 
the  material,  the  variation  in  which  is  in  some  cases 
very  appreciable. 

In  June,  1916,  the  committee  had  under  consider- 
ation the  question  of  suspending  their  work.  During 
the  thirteen  years  of  their  existence,  so  many  expres 
sions  of  appreciation  were  received  as  to  the  useful- 
ness of  the  work  of  the  committee  from  government 
departments,  public  authorities,  and  others,  both  at 
home  and  abroad,  in  some  instances  resulting  in  con- 
siderable saving  to  the  ratepayers,  that  the  commit- 
tee considered  it  would  be  extremely  inadvisable  to 
discontinue  altogether  the  work  of  collecting  and  dis- 
seminating information  relative  to  paving  works  for 
which  they  were  constituted.  In  view,  however,  of 
the  conditions  arising  out  of  the  war,  the  committee 
decided  to  suspend  their  work  until  after  the  termina- 
tion of  the  war.  In  July,  1919,  representations  wen- 
received  from  various  borough  councils  that  it  would 
be  helpful  if  the  activities  of  the  committee  were  re- 
vived, and  at  a  meeting  of  the  former  members  of  the 
committee  it  was  resolved  that  steps  should  be  taken 
to  reconstitute  the  committee  after  the  triennial  elec- 
tions. In  the  result  eighteen  metropolitan  borough 
councils  and  the  city  corporation  appointed  members 
on  the  committee. 

In  view  of  the  paramount  need  for  economy  the 
committee  are  not  issuing  this  year  the  detailed  re- 
turns of  information  received,  but  merely  a  short 
precis  of  the  particulars  in  the  form  of  a  report;  but 
they  are  carefully  preserving,  for  reference  purposes, 
the  detailed  returns  which  they  have  received.     The 


essential    information,    however,    is   embodied    shortly 
in  the  present  report. 

The  returns  under  review  present  a  variety  of  in- 
formation relative  to  the  description,  method  of  lay- 
ing and  cost  of  various  classes  of  paving  laid  down 
in  all  parts  of  the  Metropolis,  together  with  expres- 
sions of  opinion  of  the  borough  engineers  and  sur- 
veyors as  to  the  injurious  effect  of  openings  by  public 
companies,  the  advantages  of  tar-spraying  macadam 
roads,  etc. 

In  previous  reports  special  attention  was  called 
to  the  decrease  in  the  cost  of  scavenging  and  watering 
consequent  on  the  extension  of  tar-spraying,  as  com- 
pared with  years  in  which  no  tar-spraying  was  done, 
and  this  decrease  appears  to  have  been  maintained, 
notwithstanding  the- increased  cost  of  horse  hire  and 
labor. 

The  thickness  of  the  concrete  foundation-  during 
recent  years  has  been  increased  consequent  on  the 
altered  condition-  of  traffic  in  the  London  streets,  and 
in  leading  thoroughfares  a  concrete  foundation  of  12 
in.  appears  to  be  now  generally  accepted  as  desirable. 

As  was  to  be  anticipated,  the  cost  of  all  paving 
works  has  been  very  largely  increased  as  compared 
with  pre-war  expenditure,  owing  to  the  exceptional 
increase  in  the  cost  of  labor  and  materials.'  As  n 
result  it  is  feared  that  the  high  efficiency  of  the  street 
paving  in  London  cannot  be  maintained  except  by 
placing  frequent  and  heavy  burdens  upon  the  rate- 
payers. 

Owing  to  excessive  taxation  at  the  present  time 
the  tendency  on  the  part  of  road  authorities  will  be 
to  postpone  as  long  as  possible  the  execution  of  new 
paving  works  and  to  patch  up  and  repair  the  existing 
paving,  in  the  hope  that  economic  conditions  may  im- 
prove at  no  distant  date.  Whether  this  is  a  sound 
policy  to  adopt  is  regarded  by  the  committee  as  open 
to  question,  as  it  is  generally  accepted  that  a  much 
greater  expenditure  has  to  be  incurred  sooner  or  later 
if  streets  are  not  kept  up  to  a  proper  state  of  efficiency. 
The  committee,  however,  hope  that  the  exceptional 
difficulties  with  regard  to  cost  with  which  road  auth- 
orities are  now  confronted  may  gradually  disappear, 
and  that  the  hitherto  accepted  standard  of  efficiency 
which  has  characterized  the  streets  of  London  and 
reflected  much  credit  on  the  authorities  and  their 
technical  advisers  may  be  no  less  evident  in  future 
than  it  has  been  in  the  past. 

The  returns  sent  in  during  the  past  year  are  sum- 
marized in  the  report  as  follows: — 
Deptford 

The  return  from  this  borough  deals  exclusively 
with  second-class  streets  repaved  in  1919,  and  in  one 
case   (Trundley's  Road)  in   1919-20. 

Three  residential  streets,  Clifton  Mill.  Goodwood 
Road,  and  Harts  Lane,  have  been  repaved  with  either 
3-in.  by  6-in.,  or  4-in.  by  5-in.  Leicestershire  setts, 
cement  grouted  on  a  6-in.  or  9-in.  portland  cement  con- 
crete foundation,  the  cost  of  laying  per  yard  super, 
being  32s.  9d.  for  the  6-in.  foundation  (Clifton  Hill), 


May    II.    1081 


III  E   CONTRACT    RE<  <>RD 


467 


and  Hum  33s.  2d.  to  33s.  5d.  for  the  9-in.  in  the  other 
streets.  Clifton  Hill,  carrying  limited  traffic,  was  pre- 
viously paved  in  1913  with  a  3-in.  coat  of  tarviated 
Whitwick  granite ;  the  others  in  1911  with  2j/j-in.  or 
3-in.  coat  of  Guernsey  granite. 

Three  streets,  Douglas  Street,  Edwards  Street,  and 
Hatcham  Park,  were  repaved  with  "Mexphalle"  mono- 
lastic  bituminous  compound  of  a  total  thickness  of 
3^4  i«-  (being  2-in.  binder  and  1 3^4 -in.  carpet)  on 
foundations  of  varying  thicknesses,  at  a  cost  of  from 
23s.  1  J4d.  to  29s.  lyid.  with  foundation,  and  13s.  6d. 
to  13s.  7-}id.  without  foundation.  The  macadam  and 
granite  paving  which  this  paving  replaced  had  been 
down  for  eleven  years  in  Hatcham  Park  and  for  nine 
years  in  the  other  streets. 

New  King  Street,  a  residential  and  business  street 
carrying  considerable  traffic,  was  repaved  with  rein- 
forced concrete,  top  and  bottom  reinforcement  wear- 
ing surface  2j/2  in.  (3  and  1),  and  foundation  (6  to  1) 
Portland  cement  concrete,  the  total  thickness  being  8 
in.  This  was  laid  on  a  foundation  of  6j/>-in.  portland 
cement  concrete  (6  to  1).  Top  reinforcement  B.R.C. 
No.  610,  bottom  B.R.C.  No.  9.  The  wearing  surface  is 
composed  of  granite  clippings,  J^-in.  and  J-'i-in..  sand 
and  cement.  The  cost  of  this  paving  was  30s.  per 
yard  super,  with  foundation,  and  the  road,  which  was 
laid  in  1919,  and  recently  tar-sprayed,  is  in  good  con- 
dition. It  was  previously  paved  with  3-in.  coat  of 
Guernsey  granite,  Which  lasted  eight  years. 

All  the  above  paving  was  laid  by  the  local 
authority. 

Troutbeck  Road  and  Trundley's  Road  were  repaved 
by  a  contractor  with  asphaltic  ma,cadam — in  the  for- 
mer 3^4-in.  material  was  laid  on  9-in.  hardcore,  at  a 
cost  per  yard  super,  of  26s.  3d.  with,  and  6s.  without, 
foundation  ;  and  in  the  latter  4-in.  material  was  adopt- 
ed, laid  on  an  existing  foundation  at  a  cost  of  7s.  3d. 
without  foundation. 

The  borough  engineer  and  surveyor,  Mr.  H.  Mor- 
ley  Lawson,  states  that  tar-spraying  was  adopted  in 
Deptford  in  1915,  with  a  saving  in  scavenging  and 
watering  of  approximately  £3,000  per  annum.  In 
1917,  33  miles  were  tar-sprayed  at  a  cost  of  1.83d.  per 
sq.  yd.,  but  in  1919-20  the  cost  had  apparently  risen 
to  3}4d.  per  sq.  yd. 

Fulham 

Five  first-class  roads  were  repaved  with  8-in.  by 
5-in.  by  3-in.  creosoted  deal  blocks,  dipped  and  grout- 
ed full  with  pitch  laid  on  an  old  concrete  foundation 
of  varying  thickness.  The  work  was  done  by  the 
council  at  a  cost  per  yard  super,  of  32s.  5d.  King's 
Road  (laid  October,  1919),  32s.  lid.  Stamford  Bridge 
(laid  |ulv,  1919),  32s.  7d.  Harwood  Road  (laid  Feb- 
ruary, 1920),  33s.  8d.  Lillie  Road  (laid  August,  1919), 
^7^.  7d.  Dawes  Road  (laid  March,  1920),  in  each  case 
without  foundation,  but,  except  in  the  case  of  Har- 
wood Road,  inclusive  of  a  proportion  of  the  cost  of 
new  concrete  foundation  where  the  existing  founda- 
tion  was  found  to  be  defective. 

Two-coat  bituminous  paving  was  laid  on  one  lii>t 
and  one  Becond-class  road.  The  material  used  con- 
sisted of  one-third  macadam  and  two-thirds  hard- 
graded  clinker.  On  the  tirst-class  road  it  was  laid 
with  3'j-iu.  base  and  HJ-in.  topping  coat,  and  on  the 
second-class  road  2' ..-in.  base  and  l'.t-in.  topping 
coat.  The  work  was  carried  out  by  the  borough  coun- 
cil at  a  cost  per  yard  super,  for  the  first  class  road. 
North  End  Road  "( laid  March,  1920),  of  14s.  6d.,  and 
for  the   second-class,  Hazlebury   Road    (laid   Septem- 


ber, 1919),  10s.  6d.,  including  in  each  case  the  neces- 
sary preparation  of  the  road  surface. 

The  borough  engineer  and  surveyor,  Mr.  A.  F. 
H olden,  states  that  the  openings  made  by  the  com- 
panies, &c,  in  the  roads  considerably  affect  them,  and 
that  the  very  injurious  after  effects  are  more  pro- 
nounced since  so  much  mechanical  traction  has  be- 
come prevalent.  In  his  opinion  trenches  are  respon- 
sible in  a  large  degree  for  subsequent  unevenness  in 
the  surface  and  particularly  for  surface  water  standing 
in  the  channels. 

Hammersmith 

Two  streets  carrying  heavy  traffic,  Uxbridge  Road 
and  Glenthorne  Road,  were  paved  in  1919  with  9-in. 
by  3-in.  by  4^4-in.  creosoted  deal  blocks,  the  joints  run 
with  pitch  and  creosoted  and  the  surface  grouted  with 
cement  on  a  6  to  1  portland  cement  concrete  founda- 
tion 12  in.  thick  including  floating.  The  work  was 
carried  out  by  a  contractor  at  a  cost  per  yard  super. 
of  39s.  7d.  with  foundation,  and  25s.  6d.  without  foun- 
dation. 

Large  areas  of  bituminous  macadam  were  also 
laid.  In  some  cases  this  material  was  laid  to  a  total 
depth  of  \y2  in.,  providing  for  a  base  of  3-in.  asphaltic 
concrete  with  a  wearing  surface  of  1 '  _•  in.  at  a  cost 
per  yard  super,  of  19s.  6d.  with  foundation,  and  17-. 
6d,  without  foundation.  In  other  cases  the  bitumin- 
ous macadam  was  laid  to  a  depth  of  3  in.  only,  provid- 
ing for  a  base  of  asphaltic  concrete  of  2  in.  and  a 
wearing  surface  of  1  in.,  the  cost  per  yard  super. 
being  15s.  6d.  with  foundation,  and  13s.  6d.  without 
foundation. 

Mr.  R.  Hampton  Clucas  is  the  borough  engineer 
and  surveyor. 

Hampstead 

Sectional  oak  blocks,  9  in.  by  3  in.  by  3  in.  were 
laid  in  Adelaide  Road  (part)  in  1918  with  thin  fillets. 
joints  run  with  pitch  and  creosote  oil,  grouted  with 
portland  cement  and  sand  on  an  existing  foundation 
made  up,  the  work  being  carried  out  by  the  local 
authority  at  a  cost  per  yard  super,  of  27s.  7d.  with 
foundation.  This  street  which  carries  limited  traffic 
was  formerly  paved  with  5-in.  creosoted  deal  blocks 
which  lasted  fifteen  years. 

Creosoted  deal  blocks.  9  in.  by  3  in.  by  3'j  in.  or 
3J4  in-  or  4  in.  were  laid  in  seven  streets,  they  were 
laid  in  1-10-in.  fillets,  joints  run  with  pitch  and  creo- 
sote oil  and  grouted  with  portland  cement  and  sand 
on  a  concrete  foundation  9  in.  thick,  consisting  of  the 
macadam  found  on  the  road  after  screening  with  river 
sand  and  portland  cement.  The  blocks  were  laid  by 
a  contractor,  the  foundation  by  the  council,  at  a 
per  yard  super,  as  follows: 

Broadhurst  Gardens,  27s.  9d.  with,  18s.  without 
foundation;  laid  1919. 

Adelaide  Road  (part),  19s.  (id.  with.  ISs.  without 
foundation  ;    laid  1919. 

Finchley  Road.  24s.  4d.  with.  19s.  2'id.  without 
foundation  ;    laid   1919. 

Belsize  Road,  24s,  _'d.  with.  ISs.  without  founda- 
tion;  laid  1919. 

High  Road,  31s.  Xd.  with.  21s.  8d  without  founda- 
tion;   laid  1919. 

Roslyn  Hill,  21s.  lOd.  with.  19s.  2',d.  without 
foundation;    laid    1920. 

High  Street,  34s.  4d.  with.  19s.  2'.d.  without  foun- 
dation; laid  1920. 

Mr.  O.  E.  Winter,  the  borough  engineer,  states 
that  experience  has  shown   that  the  depth  of  wood 
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blocks  may  be  safely  reduced  from  that  in  use  ten  or 
more  years  ago. 

Considerable  areas  of  Aztecphalt  and  Lithomac 
were  laid,  the  former  at  a  cost  per  yard  super,  of  from 
12s.  to  14s.  with,  and  from  9s.  to  13s.  without,  foun- 
dation, the  prices  being  higher  in  1920  than  in  1919. 
These  materials  were  laid  on  Tarmac  base  coat  by  a 
contractor,  the  foundation  and  the  making  up  the 
roadway  to  the  proper  level  being  carried  out  by  the 
local  authority. 

Some  tar-macadam  was  laid  at  a  cost  per  yard 
super,  of  from  4s.  2d.  to  5s.  without  foundation. 

Holborn 

The  return  from  this  borough  deals  with  the  re- 
paving  of  Russell  Square  and  Southampton  Row, 
both  first-class  streets,  with  3-in.  by  8-in.  by  4-in. 
creosoted  deal  blocks  grouted  with  pitch  and  oil,  and 
laid  on  a  portland  cement  concrete  foundation  of  vary- 
ing thickness.  The  work  was  carried  out  in  1919  by 
contractors  under  a  free  maintenance  contract  for  a 
period  of  three  years  (a  separate  contract  for  founda- 
tion, no  maintenance  contract)  at  a  cost  per  yard 
super,  for  Russell  Square  of  43s.  with,  and  20s.  3d. 
without,  foundation ;  and  for  Southampton  Row  of 
45s.  lOd.  with,  and  20s.  3d.  without,  foundation. 

Mr.  E.  F.  Spurrell  is  the  borough  surveyor. 

Lewisham 

The  following  first-class  streets  were  paved  by  a 
contractor  with  creosoted  deal  blocks  7  in.  or  8  in.  or 
9  in.  by  3  in.  by  4  in.  laid  close  jointed,  hand-dipped  in 
pitch  and  oil,  squeegeed  with  same  then  cement  grout- 
ed on  an  8-in.  reinforced  portland  cement  concrete 
foundation,  and  in  the  streets  marked  thus  *  on  an 
existing  6-in.  concrete  foundation  at  a  cost  per  yard 
super,  as  follows: — - 

Loampit  Vale  (part),  35s.  with,  21s.  without  foun- 
dation;  laid  May  to  July,  1919. 

High  Street  (part),  35s.  and  42s.  with,  21s  and  22s. 
6d.  without  foundation ;  laid  May,  1919,  to  January, 
1920. 

Rushy  Green  (part),  42s.  Id.  with,  22s.  6d.  with- 
out foundation ;   laid  October,  1919,  to  January,  1920. 

*Loampit  Vale  (part),  21s.  without  foundation; 
laid  May  to  July,  1919. 

*High  Street  (part),  21s.  and  22s.  6d.  without 
foundation;    laid  May,  1919,  to  January,  1920. 

*Rushey  Green  (part),  22s.  6d.  without  founda- 
tion ;   laid  October,  1919,  to  January,  1920. 

Brownhill  Road,  39s.  5d.  with  foundation;  laid 
August  to  October,  1919. 

Hither  Green  Lane,  39s.  5d.  with  foundation,  21s. 
lOd.  without  foundation ;    laid  October,  1919. 

St.  Mildred's  Road,  41s.  5d.  with  foundation;  laid 
October,  1919,  to  January,  1920. 

In  each  case  the  contract  provided  for  one  year's 
free   maintenance. 

Tar-macadam  was  laid  by  the  council  in  a  second 
and  third  class  street,  1^-in.  deep  on  an  existing 
water-bound  granite  foundation  with  hard  core  un- 
derneath, at  a  cost  per  yard  super,  of  Is.  lid.  for  the 
third-class  and  2s.  Id.  for  the  second-class  street, 
without  foundation. 

Tarred  slag  was  laid  in  two  first-class  and  two 
second-class  streets,  the  existing  surface  and  foun- 
dation being  excavated  and  tarred  slag  laid  iy2  in.  and 
V/2  in.  for  bottom  and  }i  in.  for  topping  in  one  case 
on  a  new  hard  core  foundation  at  a  cost  per  yard 
super,  of  8s.  4d.  with,  and  4s.  7d.  without,  foundation. 
In  the  other  cases  an  existing  hardcore  foundation 


was  utilized  at  a  cost  of  from  5s.  3d.  to  6s.  5d.  without 
foundation. 

A  considerable  saving  in  watering  and  scavenging 
has  been  made  as  the  result  of  tar-spraying,  for  where- 
as the  cost  of  those  services  in  1911-12  amounted  to 
£22,587,  in  1919-20  (although  labor,  etc.,  had  doubled 
in  cost)  it  had  fallen  to  £20,452.  Moreover,  while  in 
1911-12  the  number  of  loads  of  street  refuse  collected 
was  42,231,  in  1919-20  only  16,900  loads  had  to  be 
dealt  with. 

London  County  Council 

Bituminous  macadam  with  special  wearing  surface 
or  carpet  was  laid  by  the  county  council  on  Vauxhall 
and  Westminster  Bridges  during  the  years  1918-20. 
It  was  laid  with  a  3T/2-'m.  coarse  binder  and  1^-in. 
topping  or  carpet.  The  material  was  brought  on  the 
job  at  a  temperature  of  300  deg.  Fhr.,  the  binder  being 
laid  and  rolled  with  a  steam  roller,  then  the  carpet 
laid  and  rolled.  This  was  laid  on  an  existing  concrete 
foundation  which,  after  sixteen  years'  wear  under 
wood,  was  found  to  be  in  good  condition  and  not  to 
require  renewal.  The  work  was  done  by  contract  at 
a  cost  per  yard  sup.  of  20s.  3d.  without  foundation, 
including  twelve  months'  free  maintenance,  after- 
wards Is.  3d.  per  yd.  sup.  per  annum.  This  thorough- 
fare was  previously  paved  in  1902  with  creosoted  deal 
blocks.  The  traffic  on  these  bridges  is,  of  course, 
very  heavy,  and.  this  form  of  paving  was  laid  instead 
of  wood  because  wood  was  practically  unobtainable 
at  the  time  owing  to  war  conditions.  The  paving  was 
done  in  patches  as  it  became  absolutely  necessary.  On 
Wandsworth  Bridge  9-in.  by  4^-in.  by  3-in.  creosoted 
deal  blocks  were  laid  dry,  then  grouted  with  pitch 
composition,  and  finally  grouted  with  cement,  on  the 
timber  decking  of  the  bridge  with  a  layer  of  asphalted 
felt.  The  work  was  carried  out  in  1920  by  contract 
at  a  cost  of  24s.  8d.  without  foundation. 

Poplar 

Extensive  repaving  works  were  carried  out  in  some 
thirty  streets  in  this  borough,  the  materials  employed 
consisted  of  creosoted  deal,  asphalt,  granite  and  litho- 
falt  blocks,  the  whole  of  the  paving,  except  in  the  case 
of  Abbott  Street  paved  in  1919-20,  was  carried  out  in 
1919.  The  8-in.  by  3-in.  by  4-in.  creosoted  deal  blocks 
were  laid  in  pitch  on  a  portland  cement  concrete  foun- 
dation (depth  not  stated)  in  Abbott  Road,  Oban 
Street,  St.  Leonard's  Street,  Grundy  Street.  Blair 
Street,  Old  Ford  Road,  Parnell  Road  and  Roman 
Road,  at  a  cost  per  yd.  sup.  of  from  26s.  5d.  to  35s.  8d. 
(Abbott  Road)  including  a  partly-renewed  foundation, 
and  49s.  5d.  including- a  new  foundation.  The  4-in. 
asphaltic  macadam  was  laid  in  thirteen  streets  at  a 
cost  per  yd.  sup.  of  from  18s.  to  22s.  8d.  without  foun- 
dation. The  2-in.  compressed  rock  asphalt  was  laid 
in  East  Ferry  Road  and  Crisp  Street  at  a  cost  of  from 
17s.  5d.  to  20s.  6d.  per  yd.  sup.  without  foundation. 
The  2-in.  lithofalt  blocks  were  laid  in  Carmen  Street 
on  new  portland  cement  concrete,  at  a  cost  of  36s.  6d. 
per  yd.  sup.  including  foundation.  Of  the  streets 
which  were  repaved  as  above,  second-class  streets  for- 
merly paved  with  Jarrah  have  lasted  from  fourteen 
to  twenty  years.  The  asphalt  was  laid  by  contractors, 
but  the  other  paving  by  the  local  authority.  The  sur- 
veyor, Mr.  Harley  Heckford,  expresses  the  opinion 
that  roadways  are  injuriously  affected  by  openings  in 
the  streets,  but  not  seriously  if  trenches  are  properly- 
reinstated. 

St.  Marylebone 

Three  first-class  roads,  including  Oxford  Street, 
were  repaved  with   creosoted  5-in.  by  3-in.  by  9-in. 
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yellow  deal  blocks  laid  close-jointed  and  grouted  pitch 
and  creosote  oil,  the  foundation  in  Oxford  Street  con- 
sisting of  12-in.  portland  cement  concrete.  The  work 
was  carried  out  in  1919  by  direct  labor  at  a  cost  per 
yd.  sup.  in  Oxford  Street  of  £29s.  4d.  with  foundation, 
and  in  Marylebone  Road  of  £1  lis.  7d.  without  foun- 
dation. In  Cavendish  Place,  where  the  same  founda- 
tion was  laid  to  a  thickness  of  11  in.,  the  cost  per  yd. 
sup.  was   £2  9s.  for  renewals. 

Tar  slag  macadam,  4  in.  thick,  was  laid  in  six 
third-class  streets  and  one  second-class  street — New 
Cavendish  Street,  the  bottom  coat  2^-in.  gauge,  2J/2 
in.  thick,  the  top  coat  \%-m.  gauge,  V/z  in.  thick, 
bedded  on  old  macadam  sub-crust  prepared  by  direct 
labor.  The  cost  of  this  work  in  1918-19  was  from  6s. 
3d.  to  6s.  9d.  per  yd.  sup.,  while  in  1919-20  the  cost 
had  risen  to  8s.  9d.  to  lis.  9j4d.  per  yd.  sup.;  in  the 
case  of  the  latter  figure  the  work  was  done  by  direct 
labor.  The  rest  of  the  work  was  done  by  contract, 
and  the  price  included  free  maintenance  for  two  years. 

Trinidad  asphaltic  macadam  3  in.  deep  was  laid 
by  contract  in  third-class  streets  in  1918-19  and  1919- 
20,  the  price  per  yd.  sup.,  which  included  free  main- 
tenance for  three  years,  being  15s.  9d.  without  foun- 
dation. 

Aztecp'halte,  3}4  in-  deep,  binder  coat  2  in.  thick, 
and  wearing  surface  \%  in-»  was  laid  in  North  Street, 
High  Street  and  Clipstone  Street  by  contract  on  old 
macadam  at  a  cost  per  yd.  sup.  of  16s.  6d.,  without 
foundation,  including  three  years'  free  maintenance. 

Mr.  Paget  Waddington,  the  borough  engineer  and 
surveyor,  states  that  tar-spraying  has  resulted  in  an 
approximate  saving  of  50  per  cent,  upon  the  cost  of 
scavenging  and  watering. 

St.  Pancras 

Old  hardwood  blocks  were  extensively  used  for 
repaving,  the  cost  being  in  one  case  as  low  as  4s.  per 
yd.  sup.  without  foundation.  New  wood  blocks  were 
laid  in  1920  by  direct  labor  on  original  concrete  at  a 
cost  per  yd.  sup.  for  4-in.  blocks  of  28s.  4d.  without 
foundation  laid  in  Doughty  Street,  and  for  3-in.  by 
9-in.  by  5-in.  blocks  of  from  43s.  6d.  in  Chalk  Farm 
Road  to  62s.  5d.  in  Euston  Road,  including  a  foun- 
dation of  clinker  concrete  11  in.  deep;  this  was  Road 
Board  work. 

Granite  setts  3  in.  by  6  in.  have  been  very  exten- 
sively used,  laid  in  cement  on  a  clinker  concrete  foun- 
dation at  a  cost  per  yd.  sup.  of  from  27s.  2d.  to  38s. 
lOd.  with  foundation  for  ordinary  work,  and  42s.  4d. 
to  44s.  7d.  for  Road  Board  work. 

Rock  asphalt  was  laid  by  contact  at  a  cost  of  14s. 
lid.  per  yd.  sup.  without  foundation,  including  two 
years'  free  maintenance,  as  well  as  asphaltic  macadam 
at  from  15s.  Id.  to  16s.  4d.  without  foundation,  an  area 
of  Road  Board  work  costing  19s.  lid.  without  foun- 
dation. 

In  some  cases  Jarrah  wood  blocks,  which  the  above 
paving  replaced,  had  been  down  eighteen  years. 

Mr.  E.  W.  Swinstead  is  the  borough  engineer  and 
surveyor. 

Wandsworth 

Tarmac  4  in.  deep  was  laid  in  this  borough  on 
several  important  thoroughfares  such  as  Earlsfield 
Road.  Kingston  Road,  Roehampton  Road  and  Wind- 
mill Road,  'bus  routes,  carrying  considerable  traffic. 
This  was  laid  in  two  coats,  the  bottom  layer  21  i  in. 
thick,  top  layer  \] \  in.  thick,  the  surface  being  dressed 
with  }i  in.  Tarmac  blinded  with  slag  dust.  The  ma- 
terial was  spread  by  hand  and  consolidated  by  steam 


roller.  It  was  laid  on  an  existing  foundation  of  12-in. 
hard  core ;  the  existing  granite  macadam  surface,  3  in. 
to  6  in.  thick,  being  scarified  and  reshaped  to  receive 
the  new  Tarmac.  The  foundations  were  prepared  by 
the  borough  council,  the  Tarmac  being  laid  by  contrac- 
tor, with  three  years'  maintenance.  The  cost  per  yd. 
sup.,  including  making  good  defective  foundations  and 
reshaping,  varied  from  7s.  6d.  in  June,  1919,  to  9s.  lOd. 
in  March,  1920,  and  without  foundation  from  6s.  in 
June,  1919,  to  7s.  8]/3d.  in  March,  1920.  The  contract 
price  for  maintaining  the  Tarmac  was  5d.  per  yd.  sup. 
per  annum  in  January,  1919,  and  5j^d.  in  January, 
1920,  including  tar-spraying  one  coat  per  year. 

The  borough  engineer  states  that  during  January 
and  February,  1919,  a  trial  length  of  carriage-way  in 
Kingston  Road  was  treated  by  the  Terraphalte  ma- 
chine. The  weather  conditions  during  the  execution 
of  the  work  were  unfavorable ;  the  bituminous  bind- 
ing material  could  not  be  obtained  of  uniform  quality, 
and  a  portion  of  the  section  was  subject  to  extra  heavy 
traffic  during  the  railway  strike.  The  result  proved 
unsatisfactory,  and  the  section  had  to  be  recoated  with 
other  material  in  November,   1919. 

Large  areas  in  important  roads  such  as  Bridgend 
Road,  Upper  Richmond  Road,  Clapham  Road,  Balham 
Hill,  Brixton  Hill,  and  Streatham  Hill  were  paved  in 
1919  and  1920  with  creosoted  soft  deal  blocks  9  in.  by 
3  in.  by  5  in.  (some  small  areas  8  in.  by  3  in.  by  5  in.) 
dipped  in  a  mixture  of  tar  and  pitch  and  grouted  with 
Portland  cement  and  sand  grout  and  dressed  witji  }£- 
in.  crushed  pea  gravel.  The  blocks  were  laid  on  an 
old  foundation  refloated,  the  defective  portion  of  old 
foundation  being  broken  out  and  replaced  with  port- 
land  cement  concrete  9  in.  thick,  excluding  floating. 
The  cost  per  yd.  sup.  of  this  paving  was  from  33s.  6d. 
to  36s.  5d.  with  foundation,  and  from  31s.  7d.  to  33s.  6d. 
without  foundation.  The  cost  of  this  paving  carried 
out  in  1920. showed  no  general  increase  in  cost  as  com- 
pared with  that  laid  in  1919.  These  streets  were  pre- 
viously paved  with  9  in.  by  3  in.  by  5  in.  creosoted 
deal  blocks,  and  the  paving  lasted  from  sixteen  years 
(Brixton  Hill)  to  twenty-five  years  (Streatham  High- 
road). 

Monolastic  paving  3%  in.  deep,  two-coat  work 
consisting  o!f  a  binder  course  of  Mexphalte  2  in. 
thick,  covered  with  a  monolastic  wearing  surface  1J4 
in.  thick,  laid  by. hand  and  consolidated  while  hot  with 
a  steam  roller  was  laid  in  Fairfield  Street  and  The 
Causeway  on  an  existing  foundation  9  in.  hard  core 
3  in.  granite  surface  scarified  and  reshaped  with  old 
macadam  at  a  cost  per  yd.  sup.  of  29s.  lid.  with  foun- 
dation including  cost  of  new  kerb  and  14s.  without 
foundation.  This  included  five  years'  free  mainten- 
ance and  five  years  at  6d.  per  yd.  sup.  per  annum. 

Mr.  P.  Dodd,  the  borough  engineer,  states  that  the 
decrease  in  scavenging  and  watering  for  year  ended 
March,  1920,  compared  with  year  ended  March,  1907, 
when  no  tar-spraying  was  done,  was  £7,122 — this  in 
spite  of  the  increase  in  rates  of  labor  and  horse  hire, 
and  there  was  a  similar  decrease  in  the  loads  of  slop 
and  sweepings  removed  of  41,431. 

City  of  Westminster 

Particulars  of  typical  paving  works  carried  out  in 
three  first-class  streets  are  given  in  this  return. 

Part  of  Parliament  Square  was  repaved  in  1919 
with  3-in.  by  8-in.  by  5-in.  creosoted  pine  blocks,  laid 
in  pitch  grout  on  existing  portland  cement  concrete 
foundation  varying  from  9  in.  to  12  in.,  by  a  con- 
tractor at  a  cost  per  yd.  sup.  of  £1  14s.  9d.,  including 
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repairs  to  foundation  and  £1  7s.  4d.  without  founda- 
tion, with  free  maintenance  for  one  year  in  each  case. 

Broad  Sanctuary  was  repaved  in  1919  with  com- 
pressed rock  asphalt  2  in.  deep  on  existing  concrete 
foundation  repaired  and  raised  3  in.  with  4  to  1  fine 
Portland  cement  concrete,  the  work  being  carried  out 
by  a  contractor  under  a  maintenance  contract  at  a 
cost  per  yd.  sup.  of  £1  5s.  8d.  including  repairs  to 
foundation  and  £1  0s.  9d.  without  foundation  with 
two  years'  free  maintenance,  and  afterwards  9d.  per 
yd.  per  annum  for  ten  years. 

Long  Acre  was  paved  in  1918  with  synthetic  as- 
phalt 5  in.  in  depth  laid  on  existing  portland  cement 
concrete  foundation  repaired,  the  thickness  of  the 
foundation  varying  from  9  in.  to  12  in.,  6  to  1  port- 


land  cement  concrete,  laid  by  a  contractor  under  a 
maintenance  contract  at  a  cost  per  yd.  BUD.  of  £1  0s. 
Sd.  including  repairs  to  foundation,  and  17s.  9d.  with- 
out foundation,  maintenance  being  provided  tor  one 
year  free,  the  following  four  years  at  3d.  per  yd.  and 
the  next  five  years  at  5d.  per  yd. 

.The    cost    per    sq.    vd.    of    tar-spraying    rose    from 
2  ll/16d.  in  1918  to  3  11    lod.  in  1919. 

Mr.  Dugdale-Bradkv.  the  city  engineer  and  sur- 
veyor, states  that  all  trench  openings  injuriously  affect 
the  public  way.  particularly  the  carriage-way.  but 
damage  is  reduced  in  proportion  to  the  care  exercised 
in  reinstatement,  lie  expresses  the  opinion  that  tar- 
spraying  generally  tends  to  reduce  the  cost  of  scav- 
enging and  watering. 


Contracting  in  Comparison  With 

Other  Businesses 


Not  Only  Must  the  Contractor  Employ  the   General  Business   Methods  of 
Selling  and  Financing  But  He  Must  Use  Special  Technical  Know- 
ledge Worthy  of  Being  Glassed  as  Professional 


By  F.  C.  YOUNG 


THE  occupation  of  applying  labor  and  machinery 
to  raw  materials  for  the  production  of  struc- 
tures has  always  appealed  to  the  writer  as  a 
most  interesting  calling.  The  fact  that  we  are 
so  engaged  is  not  the  result  of  accident  or  chance  but  of 
a  life-long  ambition  and  directed  effort.  A  study  re- 
cently made  of  the  financial  results  of  a  season's  oper- 
ations in  contracting  led  the  writer  to  a  further  consid- 
eration and  analysis  of  the  elements  entering  into  the 
business.  We  are  led  to  the  conclusion  that  contract- 
ing is  a  profession.  While  this  is  not  a  new  viewpoint 
for  us  it  is  one  perhaps  not  generally  recognized. 
Hence  the  occasion  for  this  discussion,  said  Mr. 
Young,  in  addressing  the  1921  meeting  of  the  Iowa- 
Engineering  Society. 

We  find  from  the  dictionary  that  a  profession  is 
a  calling,  other  than  those  purely  commercial,  me- 
chanical, or  agricultural,  to  which  one  devotes  one's 
self  and  in  which  one  employs  some  special  know- 
ledge. It  would  seem  that  the  only  argument  neces- 
sary to  establish  that  contracting  is  a  profession  is  to 
prove  that  it  is  more  than  a  purely  commercial  calling. 
Before  discussing  the  special  knowledge  which  a  con- 
tractor employs  and  which  we  believe  makes  the  call- 
ing a  profession,  let  us  consider  what  a  contracting 
business  consists  of  from  a  purely  commercial  stand- 
point. 

Let  us  consider  a  season's  business  of  what  might 
be  a  typical  contractor's  experience.  Mr.  Contractor, 
we  will  call  him,  is  operating  a  one-man  organization, 
that  is,  one  of  the  size  that  one  man  can  not  only 
direct,  but  attend  to  the  general  executive  details 
personally.  By  this  we  mean  specifically  that  he  does 
his  own  bidding,  buying,  and  directs  the  construction 
operations  in  considerable  detail  himself.  Being  in 
the  paving  business  this  means  that  he  has  from  two 
to  three  crews  in  the  field,  capable  of  laying  from  one 
to  two  hundred  thousand  yards  of  paving  per  year. 


This  means  on  present  prices  anywhere  from  one-half 
to  one  million  dollars  per  year.  The  season's  business 
for  1920  consisted  of  the  construction  of  140,000  sq. 
yds.  of  paving  at  a  total  value  of  $568,000. 

System  of  Accounting 

Before  going  into  the  analysis  which  we  propose  it 

will  be  necessary  to  explain  briefly  the  system  of  ac- 
counting which  Mr.  Contractor  employs.  He  uses 
a  double  entry  journal  and  ledger  in  which  he  keeps 
an  account  with  each  contract.  \11  labor  and  material 
and  all  expenses  whatsoever  incident  to  the  construc- 
tion of  any  contract  are  charged  to  that  contract. 
This  includes  liability  insurance,  interest  on  money 
used  on  that  contract,  discount  that  may  become  in- 
cident to  the  sale  of  bonds  on  certificates  and  small 
tools  that  may  be  considered  as  consumed  on  the  job. 
All  large  articles  of  equipment  which  last  more  than 
one  job  are  carried  in  an  equipment  account. 

Under  this  system  of  accounting  the  season's  oper- 
ation under  discussion  shows  a  job  profit  of  $83,000, 
or  58y2  cents  per  sq.  yd.  of  paving,  or  Hy»%  of  the 
volume  of  business.  Immediately,  we  anticipate,  you 
will  say  this  is  a  generous  profit,  but  let  us  analyze 
farther.  We  find  a  general  overhead  expense  of  some 
$10,000  consisting  of  office,  travelling,  and  general 
expense  incident  to  the  business  and  not  charged  di- 
rectly to  any  specific  contract.  This  amounts  to  7 
cents  per  sq.  yd.  of  paving  or  2%  of  the  volume  of 
business.  This  we  believe  to  be  a  very  low  overhead 
and  one  which  could  not  be  attained  in  anything  but 
a  one-man  organization. 

Again  we  find  that  the  depreciation  charged  off 
on  equipment  amounted  to  $16,000,  or  \\y2  cents  per 
sq.  yd.  of  paving,  or  3%  of  the  volume  of  business. 
This  item  we  believe  to  be  reasonable  also,  and  it  is, 
in  fact,  made  as  nearly  as  possible  in  accordance  with 
the  instructions  of  the  government  with  respect  to  in- 
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come  tax  returns;  that  is,  that  every  article  of  equip- 
ment may  be  depreciated  annually  an  amount  equal 
to  its  actual  cost  divided  by  its  probable  life. 

We  now  find  that  our  job  profit  of  5X1 ;,  cents  per  sq. 
yd.  is  reduced  to  a  final  profit  of  40  cents  by  the  gen- 
eral overhead  and  equipment  depreciation.     This  40 

cents  amounts  to  107'  of  the  volume  of  business  and 
is  the  paper  profit  on  which  an  income  tax  return  must 
be  made. 

We  say  "paper"  profit  for  it  exists  on  paper  only. 
No  charge  has  as  yet  been  made  for  the  personal  or 
"professional"  services,  if  you  please,  of  Mr.  Con- 
tractor himself.  The  business  under  discussion  is  a 
partnership  and  Mr.  Contractor's  partner  contributes 
to  the  business  a  large  part  of  the  necessary  financial 
credit  necessary  to  conduct  such  a  business.  In  so 
doing  he  devotes  about  one-half  of  his  time  to  the 
work.  Computing  then  the  personal  services  of  one 
man  and  one-half  time  for  another  at  a  salary  equal 
only  to  that  paid  to  the  highest  salaried  foreman  in 
this  organization,  plus  the  interest  on  the  actual  in- 
vestment in  the  business  we  have  an  item  of  $11,000, 
or  8  cents  per  sq.  yd.  of  paving,  or  27'  of  the  business 
done.  This  leaves  a  real  profit  of  32  cents  per  sq.  yd., 
or  8%   of  the   business   done. 

Still  a  very   profitable  business  you  say;    yes,  if 

Mr,  Contractor  had  this  amount  in  his  pocket  Of  to 
his  credit  in  the  bank.  But  where  is  it?  Five  of  the 
8%  we  find  reinvested  in  equipment  and  therefore  ex- 
isting as  an  asset  only  in  the  shape  of  second-hand 
equipment.  This  leaves  a  cash  profit  of  onlv  13  cents 
per  sq.  yd.,  or  37  of  the  business  done. 

Should  a  Contractor  Incorporate  His  Business? 

It  may  now  occur  to  you  that  Mr.  Contractor 
should  incorporate  his  business,  lie  should  by  all 
means.  A  fair  capitalization  for  a  business  of  this  size 
would  be  $100,000.  On  this  basis  we  find  that  the  in- 
come tax  on  the  season's  business  in  question  would 
amount  to  something  over  seventeen  thousand  dollars 
or  almost  the  entire  cash  profit.  This  seems,  and  we 
believe  is,  an  injustice  to  a  corporation  of  this  char- 
acter. The  excessive  tax  would  be  due  of  course  to 
the  fact  that  the  business  done  is  nearly  six  times  the 
invested  capital.  Hut  Mr.  Contractor  cduW  not  afford 
to  have  an  invested  capital  anywhere  equal  to  his  busi- 
ness turnover.  It  is  much  more  economical  to  borrow 
at  least  75"'  of  the  face  of  his  contracts. 

It  would  seem,  perhaps,  that  Mr.  Contractor  should 
be  allowed  to  incorporate  as  a  personal  service  cor- 
poration and  thereby  be  able  to  secure  the  advantages 
of  a  corporation,  but  still  be  allowed  to  make  a  tax 
return  as  an  individual.  This  would  not  be  allowed, 
however,  under  the  rulings  of  the  Internal  Revenue 
Department.  The  statutory  definition  of  a  personal 
service  corporation  is  one  whose  income  can  be  as- 
cribed primarily  to  the  activities  of  the  principal  own- 
ers, who  are  themselves  regularly  engaged  in  the 
actual  conduct  of  the  business.  But  the  rulings  are 
that  the  employment  of  capital  must  be  merely  inci- 
dental and  that  profits  from  trading  must  not'  equal 
50%  of  the  gross  .income,  and  furthermore  that  if  the 
owners  merely  supervise  or  direct  a  force  of  em- 
ployees the  corporation  is  not  a  personal  service  cor- 
poration. We  are  barred  then  from  this  classification 
and  it  might  be  inferred  in  this  connection  that  we 
have  no  justification  for  claiming  to  be  rendering  pro- 
fessional services.  | These  statements  are  of  special 
application  to  the  United  States  but  certain  regula- 


tions of  a   similar  character  apply   to   Canadian  con- 
tractors.— Editor.  | 

Technically  Trained 

This  brings  us  back  to  our  subject  and  we  now 
wish  to  call  attention  to  the  extent  to  which  we  believe 
Mr.  Contractor's  calling  is  a  profession.  In  the  first 
place  be  has  a  technical  education.  He  is  the  gradu- 
ate of  an  engineering  college.  Not  necessary,  do  you 
say?  Not  absolutely,  to  be  sure,  but  highly  desirable, 
we  believe.  The  days  of  the  old  type  of  contractors 
are  rapidly  passing.  We  refer  to  the  contractor  who 
has  come  to  be  such  largely  through  his  political  ; 
tion  and  who  uses  his  influence  incident  to  such  a  po- 
sition to  secure  contracts  and  to  make  a  profit  on  the 
same  at  the  expense,  perhaps,  of  the  public.  We  say 
this  type  is  rapidly  passing  and  it  is  a  fact  that  a 
majority  of  the  contractors  who  are  to-day  engaged 
in  the  line  of  work  in  which  we  are  interested,  in  this 
territory  at  least,  are  technical  men.  They  are  engi- 
neers because  of  the  close  relation  of  the  knowledge 
necessary  to  design  and  supervise  construction  to  that 
necessary  to  the  actual  employment  of  the  labor,  ma- 
chinery and  materials  to  build  it.  This  is  becoming 
more  and  more  true  as  the  application  of  technical 
knowledge  is  becoming  more  and  more  recognized  as 
necessary  to  proper  and  economical  construction. 

In  addition  to  school  education  Mr.  Contractor  has 
experience  in  his  chosen  line,  lie  has  been  out  of 
school  some  ten  years.  The  first  few  years  were  de- 
voted partly  to  the  practice  of  engineering  and  partly 
to  construction  work.  Having  in  mind  fitting  himself 
to  be  a  contractor  he  made  a  special  study  of  methods 
of  construction  and  their  cost.  Having  reached  the 
point  where  he  thought  he  could  with  some  degree  of 
certainty  estimate  the  cost  of  a  piece  of  construction 
he  established  the  necessary  financial  connections  and 
made  a  start.  Then  through  several  years  of  effort. 
not  always  successful  from  a  financial  standpoint,  Mr. 
Contractor  has  been  gaining  experience  in  his  chosen 
calling.  He  has  been  bearing  in  mind  always  that  his 
ultimate  success  depended  upon  his  so  conducting  his 
business  that  his  relations,  not  only  financially,  but 
professionally,  must  be  such  that  he  would  gain  a 
reputation  and  standing  as  a  reputable  contractor.  He 
must,  in  short,  become  recognized  as  having  the  neces- 
sary experience,  resources,  organization,  and  know- 
ledge to  properly  carry  out  a  construction  project. 
Has  he  any  defensible  claim  that  his  calling  is  a  pro- 
fession? 

Compare  the  Doctor  and  the  Contractor 
By  way  of  final  comparison  consider  the  doctor. 
Without  any  dispute  the  calling  of  a  doctor  is  con- 
sidered as  one  of  the  learned  professions.  Consider 
a  doctor  who  has,  we  will  say.  been  out  of  school  ten 
years  and  who  is  now  enjoying  successful  practice. 
What  has  made  his  calling  a  profession?  He  has 
technical  education,  some  investment  in  equipment. 
some  apprenticeship  following  his  schooling,  and  then 
has,  necessarily,  spent  several  years  gaining  experi- 
ence and  building  himself  up  a  practice  and  reputation 
so  that  he  will  be  recognized  as  one  who  can  safely 
be  intrusted  with  work  in  his  line. 

Is  not  contracting,  as  we  have  considered  it.  just 
as  much  of  a  profession  as  that  of  the  doctor?  Could 
the  doctor,  for  instance,  take  the  contractor's  equip- 
ment and  conduct  his  business?  No,  he  could  neither 
secure  a  contract,  nor  carry  it  out.  much  less  make 
a  profit.  In  other  words,  the  tangible  assets  of  the 
contractor,  and  they  consist  only  of  his  equipment. 
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would  be  of  no  more  use  to  a  doctor  than  would  the 

surgical  instruments  of  the  doctor  be  to  the  contractor. 

Hazards  of  Contracting 

Again,  to  return  to  the  commercial  aspects  of  the 
contracting  business,  it  must  be  remembered  that  it 
is  the  most  hazardous  of  all  enterprises.  The  govern- 
ment income  returns  show  that  for  every  dollar  earned 
in  the  manufacturing  industry,  seven  cents  are  lost; 
that  for  everv  dollar  earned  in  the  banking  business, 
fourteen  cents  are  lost;  and  that  for  every  dollar 
earned  in  the  construction  business,  twenty-five  cents 
are  lost.  The  contractor  must,  therefore,  if  he  be  suc- 
cessful, have  initiative  and  executive  ability  to  meet 
and  overcome  the  uncertainties  of  the  market,  and  of 
labor  conditions,  to  a  greater  degree  than  is  demanded 
in  any  other  industry. 

We  conclude,  therefore,  that  not  only  must  the 
contractor  employ  the  arts  of  salesmanship,  financier- 
ing, and  general  business  methods,  but  that  he  also 
must  employ  in  a  large  measure  special  technical 
knowledge  worthy  of  being  classed  as  professional. 
Is  he  not  entitled  to  a  return  commensurate  with  the 
professional  knowledge  used,  and  at  least  equal  to 
that  of  any  commercial  enterprises  of  equal  magnitude? 


Design   of  a  Floating   Pneu- 
matic Grain  Discharging 
Plant 

Notwithstanding  their  low  mechanical  efficiency, 
pneumatic  grain  discharging  plants  are  rapidly  dis- 
placing all  other  systems,  chiefly  on  account  of  the 
great  economy  in  manual  labor  effected  in  handling 
and  trimming  as  compared  with  other  methods.  An- 
other advantage  possessed  by  the  pneumatic  elevator 
is  the  comparative  absence  of  dust,  which  has  a 
deleterious  effect  upon  the  health  of  men  engaged 
when  bucket  elevators  are  used.  With  a  pneumatic 
plant  the  flexible  piping  through  which  the  grain  is 
aspirated  can  be  introduced  into  any  small  opening, 
or  carried  inside  the  vessel  any  distance,  so  as  to 
deal  with  grain  stowed  away  in  awkward  corners. 
Furthermore,  the  pneumatic  system  is  equally  ad- 
aptable to  stationary  and  portable  plants. 

The  "Engineer"  of  London,  contains  a  description 
of  a  very  interesting  plant  of  this  kind,  and  to  in- 
dicate how  such  equipment  is  designed  this  article  is 
reprinted. 

During  the  war  many  self-contained  floating 
plants  were  supplied  by  the  firm  of  Henry  Simon, 
Limited,  Manchester,  to  the  French  Government,  to 
cope  with  the  greatly  increased  imports  of  grain 
which  became  necessary  as  the  result  of  the  with- 
drawal of  manual  labor  from  the  land,  coupled  with 
the  loss  of  the  invaded  territory.  To  Cherbourg. 
Havre,  Calais.  Boulogne  and  Dunkirk  floating  pneu- 
matic plants  were  supplied  for  the  discharge  of  grain 
ships.  The  latest  development  of  the  floating  system, 
with  which  we  are  about  to  deal,  has  been  supplied 
to  the  Bristol  Dock  Committee  by  Henrv  Simon, 
Limited,  and  is  now  in  use  at  the  Avonmouth  Docks. 
It  has  a  capacity  of  180  tons  per  hour,  and  is  a  com- 
bination of  pneumatic  and  band  systems  for  simul- 
taneously discharging  from  a  grain  ship  to  lighters  by 
spouts  or  by  means  of  the  band  conveyor  across  the 
deck  of  the  ship  to  bands  below  the  quay.  The  whole 
plant  is  carried  on  a  reinforced  concrete  pontoon. 


The  pontoon  is  rectangular  in  plan,  with  vertical 
sides  and  sloping  ends.  Its  overall  dimensions  are: 
Length  88  ft.,  beam  25  ft.  8  in.,  depth  18  ft.,  while  the 
mean  draught  is  11  ft.  The  thickness  of  the  bottom 
is  5  in.,  while  that  of  the  sides  varies  from  3j4  in. 
to  5  in.,  and  that  of  the  deck  2>y2  in.  The  total 
weight  of  concrete  in  the  structure  is  550  tons.  The 
flat  bottom  is  arranged  with  main  beams,  25  in.  by  9 
in.,  running  fore  and  aft,  with  secondary  beams,  14 
in.  by  5  in.,  at  right  angles,  which  carry  the  slab — 
the  equivalent  of  the  bottom  plating.  The  deck  is 
arranged  with  hatchways  to  suit  the  machinery,  and 
is  supported  by  stanchions  and  concrete  bulkheads. 
A  hard  wood  fender  is  provided  above  the  water  level 
all  round  the  pontoon.  The  reinforcement  consists 
of  mild  steel  bars,  and  no  special  precautions  were 
taken  to  ensure  water  tightness  beyond  coating  the 
bottom  with  bitumastic  paint. 

The  sub-structure  or  support  on  which  the  whole 
of  the  pneumatic  plant  is  carried  is  21  ft.  6  in.  by 
20  ft.  6  in.  by  28  ft.  9  in.  high,  and  is  bolted  down  to 
the  pontoon  by  hook  bolts  interplaced  in  the  reinforce- 
ments of  the  pontoon.  The  structure  is  built  of  4  in. 
by  4  in.  by  '  a  in.  corner  angles  with  panellings  for 
the  plates  4  in  by  4  in.  by  y2  in.  tees.  The 
weighing  floor  is  constructed  of  8  in.  by  t> 
in.  joists  the  side  channels  to  match,  and  is  covered 
with  Y\  in.  chequer  plate.  Holes  are  arranged  in  this 
floor  for  the  weighing  machines  and  elevator  legs. 
Half-way  up  the-tower  there  are  12  in.  by  5  in.  joists 
securely  built  into  the  sides  of  the  structure  for  carry- 
ing the  swinging  frames  in  which  the  weighing 
machines  are  carried.  The  tipper  floor  is  built  of  S 
in.  by  6  in.  joists  with  channels  at  the  side  to  match, 
and  is  covered  with  J4  '».  chequer  plating:  holes  are 
also  provided  in  this  floor  for  the  tipper,  two  elevator 
trunks  and  dust  seals.  The  top  deck  of  the  structure 
is  of  Y\  in.  chequer  plating  supported  on  main  joists 
14  in.  by  6  in.  section.  Holes  are  made  in  the  floor 
for  the  receiver  and  for  the  two  elevator  trunks,  as 
well  as  for  the  slewing  pillar  of  the  conveyor.  Tee 
bearers  are  provided  on  all  floors  to  form  plate  land- 
ings. Suitable  access  platforms  with  companion  ways 
and  internal  ladders  with  trap  doors  are  fitted  where 
necessary  throughout  the  structure,  while  many  of  the 
plates  are  removable,  so  that  any  large  piece  of 
machinery  can  be  put  in  position  or  taken  away  at 
will.  Steel  doors  and  window  frames  are  fitted 
throughout,  and  between  the  top  floor  and  the  top 
deck  heavy  struts  are  built  under  the  support  for  the 
conveyor. 

Framing   for   Intake   Pipes 

On  the  top  of  the  substructure  there  is  built  a 
triangular  shaped  superstructure  12  ft.  3  in.  wide  at 
the  bottom.  3  ft.  wide  at  the  top  and  20  ft.  6  in  long, 
the  overall  height  being  34  ft.  9  in.  It  is  a  braced 
framing  for  carrying  three  pneumatic  intake  pipes, 
the  telescopic  band  conveyor  and  the  operator's  cabin 
containing  the  winches  and  controller.  This  super- 
structure, where  the  conveyor  is  fitted,  is  built  of  chan- 
nels 12  in.  by  2>y2  in.  by  32  88  lb.  in  two  frames  at  the 
lower  portion,  and  8  in.  by  3'  _>  in.  by  22.72  lb.  channels 
at  the  upper  portion,  with  5  in.  by  5  in.  by  l/2  in. 
tension  angles  at  the  rear  portion  and  reinforced  by 
plating  at  the  lower  portion.  The  bracings  are  3  in. 
by  3  in.  by  Y»  in.  angles,  with  6  in.  by  3  in.  by  14.49 
lb.  channel  horizontal  members.  The  remaining  two 
frames  are  built  of  4  in.  by  4  in.  by  y2  in.  angles  with 
bracings  of  similar  size.  The  operating  cabin  projects 
from  the-  structure,  and  is,  built  generally  of  6  in.  by  3 
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in.  channels  with  angle  bracings  and  16  gauge  sheets 
supported  on  2  in.  by  2  in.  by  %  in.  purlins. 

The  conveyor  frame  projects  at  the  front  of  the 
crane  post  on  a  slewing  pillar  of  12  in.  by  6  in.  joist 
with  a  Al/2  in.  trunnion.  The  hinged  portion  of  the 
jib  at  the  foot  is  carried  by  cast  steel  brackets  on  a 

4  in.  shaft.  The  girder  frame  of  the  conveyor  is  45 
ft.  3  in.  long,  and  is  of  the  built  up  plated  type,  4  ft. 
6  in.  between  girders,  with  3  in.  by  3  in.  by  Y>  in. 
angles  and  5/16  in.  plates.  Runner  plates  are  fitted 
on  the  girders  for  the  telescoping  portion  of  the  fram- 
ing. The  sides  are  braced  together  with  2  in.  by  2  in. 
by  /4  hi.  diagonals  and  5  in.  by  2y2  in.  horizontals. 
1  he  moving  part  of  the  girder  is  a  cantilever  36  ft. 
long,  5  ft.  3  in.  high  at  the  hip,  3  ft.  3  in.  high  at  the 
back,  and  2  ft.  1  in.  high  at  the  front.  The  width  is 
6  ft.  6  in.  between  the  girder  frames.  The  conveyor 
belt,  which  is  of  the  rough  type,  is  two-ply,  24  in.  wide, 
is  mounted  on  rollers  18  in.  diameter  and  has  a  car- 
rying capacity  of  200  tons  of  wheat  per  hour  when 
running  at  550  ft.  per  minute.  It  is  driven  by  a  15 
horse-power  electric  motor  through  gearing,  and  is 
fitted  with  screw  tensioning  gear  at  the  outer  end. 
The  conveyor  can  be  luffed,  slewed  and  telescoped 
at  will,  the  latter  provision  enabling  the  grain  to  be 
delivered  across  a  ship  lying  alongside  into  recept- 
acles on  the  quay.  The  luffing  is  performed  by  a  5 
horse-power  motor ;  the  luffing  speed  is  7  ft.  per  min- 
ute.    The  telescoping  of  the  frame  is  effected  by  a 

5  horse-power  motor,  the  speed  being  15  ft.  per  min- 
ute. 

Pneumatic  Plant 

The  method  of  discharging  the  grain  is  to  create 
a  partial  vacuum  in  a  receiving  chamber  by  means  of 
a  vacuum  pump,  and  the  air  rushing  along  the  con- 
veying pipes  carries  with  the  grain  from  nozzles  at  the 
free  ends  of  the  pipe  lines,  the  grain  being  deposited 
into  a  receiving  chamber  at  the  other  end.  The  grain 
is  then  discharged  from  the  receiving  chamber  by 
means  of  a  valve,  and  is  raised  by  means  of  bucket 
elevators  to  either  the  spout  for  discharging  into 
lighters  or  to  the  telescopic  band  conveyor  for  de- 
livery across  the  ship  to  the  quay. 

Discharge  Operations 

The  grain  is  taken  in  by  three  pipes,  two  of  18  in. 
diameter,  which  are  used  as  long  as  there  is  ample 
grain  in  the  ship's  hold,  and  one  of  5  in.  diameter, 
which  can  be  "blanked  off"  until  required  to  assist  in 
"clearing  up."  All  three  pipes  having  slewing,  luff- 
ing and  telescopic  movements  controlled  electrically 
from  the  cabin,  from  which  a  commanding  view  of 
the  deck  of  the  ship  is  obtained.  The  grain  is  dis- 
charged into  a  receiver  from  which  it  is  delivered 
through  a  large  tipper  seal  into  a  double  hopper  which 
feeds  two  1-ton  Avery  automatic  grain  weighing 
machines  swung  in  pendulum  frames.  These  weigh- 
ers in  turn  deliver  into  a  hopper  provided  with  an 
arrangement  of  delivery  chutes  and  valves,  which 
permit  the  grain  to  flow  to  cither  or  both  of  the  two 
bucket  elevators.  This  hopper  and  the  chutes  and 
valves  are  disposed  in  a  central  compartment  of  the 
pontoon.  Of  the  two  bucket  elevators,  that  on  the 
starboard  side  of  the  pontoon  is  shorter  than  the 
other,  and  delivers  its  grain  through  two  swivelling 
jointed  chutes  to  lighters  alongside  the  pontoon.  The 
other  elevator  on  the  port  side  delivers  the  grain 
through  two  swivelling  jointed  chutes  to  the  tele- 
scopic band  conveyor.  The  elevators  are  driven  by 
a  28  horse-power  electric  motor. 


Annual  Meeting  of  Quebec  Land 
Surveyors 

FOR  the  first  time  io  its  history,  the  Corporation 
of  Land  Surveyors  of  the  Province  held  its 
annual  meeting  on  April  21st  in  Montreal.  Mr. 
T.  Kirk  presided.  On  the  evening  of  the  20th, 
the  president,  the  Hon.  Senator  J.  P.  B.  Casgrain,  re- 
ceived the  directors  of  the  association  at  his  residence. 
After  the  annual  meeting,  held  at  the  office  of  Mr. 
J.  E.  Vanier,  the  out-of-town  members  were  enter- 
tained at  luncheon  by  the  Montreal  members  at  the 
Windsor  Hotel,  when  the  question  of  establishing 
clubs  for  surveyors  in  such  centres  as  Quebec,  Three 
Rivers,  and  Sherbrooke  was  discussed.  It  was  pointed 
out  that  the  Montreal  members  already  have  such  a 
club,  meeting  once  a  month  for  luncheon,  and  the  idea 
was  that  an  extension  of  such  gatherings  would  prove 
of  benefit  to  the  profession.  The  city  of  Quebec  mem- 
bers decided  to  inaugurate  such  a  club. 

In  the  afternoon  the  Montreal  members  served  as 
hosts  for  a  motor  drive  through  the  city.  Afterwards 
the  members  inspected  the  port  under  the  guidance 
of  Mr.  F.  W.  Cowie,  the  chief  engineer,  later  visiting 
the  Hunt  Club  and  the  residence  of  Senator  Casgrain. 
In  the  evening  a  banquet  was  held  at  the  Windsor 
Hotel,  the  speakers  including  Messrs.  I).  W.  Mill,  F.  C 
Laberge,  J.  F.  Fafanl.  M.P.,  J.  A.  Duchastel,  and  F. 
W.  Cowie. 

The  president  of  the  association  is  Senator  J.  P.  B. 
Casgrain,  and  the  secretary,  Mr.  A.  Smith,  of  Quebec. 
Mr.  T.  Kirk,  Montreal,  is  president  of  the  Montreal 
Club,  with  Mr.  Laperriere,  secretarv. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  Dominion  Parliament  recently  passed  on  the  $5,000,- 
000  item  for  the  completion  of  construction  work  on  the 
Welland  canal  this  year. 

Building  permits  issued  at  Toronto  during  the  past 
month  of  April  totalled  in  value  $2,002,444.  an  increase  of 
$455,536  over  the  same  month  in  1920. 

Montreal,  Que.,  building  permits  for  the  month  of  April 
totalled  $1,070,560  as  compared  with  $559,155  for  the  month 
of  March,  $386,700  for  February  and  $325,600  for  January. 

Plans  for  the  proposed  bridge  between  Todmorden  and 
Leaside,  Ont.,  have  been  submitted  to  the  York  Township 
Council,  by  Mr.  Frank  Barber,  township  engineer.  The 
cost  is  estimated   at   $750,000. 

Figures  made  public  recently  show  an  average  cost  of 
42c  per  cu.  ft.  for  school  construction  in  Toronto  during 
1920,  which  is  28c  per  cu.  ft.  less  than  the  cost  of  similar 
construction    in    Cleveland   last   year. 

The  total  capital  expenditure  of  the  Canadian  National 
Railways  during  the  calendar  year  1920.  including  cost  of 
new  construction,  proportion  of  cost  of  betterments  charged 
to  capital,   and   cost  of  new   equipment,   was  $50,811,187. 

The  Saskatchewan  government  has  decided  to  commence 
work  on  the  Northern  Irrigation  District  scheme  in  about  six 
weeks'  time.  This  project  involves  the  development  of  108,- 
000  acres  of  land  in  the  province.  Tenders  are  to  be  called 
immediately. 

The  city  council  of  Ottawa.  Ont..  recently  decided  to 
call  for  applications  for  the  position  of  city  architect.  The 
general    opinion    of    the    board    of    control    was    that    a    city 
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architect  under  the  Works  Commissioner  would  effect  con- 
siderable savins  as  large  sums  of  money  were  paid  Ottt 
during  1980  in  architects'  fees. 

The  steamer  "Canadian"  recently  docked  at  the  Do- 
minion Iron  &  Steel  Company's  pier,  at  Sydney.  N.S.,  with 
a  load  of  brick  brought  from  Scotland.  The  brick  will  be 
used  by  the  company  for  construction  and  repair  work  at 
the  steel  plant. 

Messrs.  P.  H.  Secord  &  Sons,  Brantford,  Out.,  were 
successful  in  securing  the  contract  for  the  new  Prince  Ed- 
ward Hotel,  at  Windsor,  Ont.  The  new  hotel  will  be  ten 
storeys  high  and  will  contain  250  guest  rooms.  It  is  est- 
imated the  total  cost  will  be  $1,750,000. 

The  Ontario  Motor  League  is  again  offering  through 
the  Ontario  Safety  League,  one  hundred  and  forty  cash 
prizes  totalling  two  hundred  dollars,  for  compositions  upon 
"How  Children  May  Help  to  Avqid  Motor  Accidents."  The 
composition  is  open  to  all  school  children  in  Ontario. 

The  total  value  of  building  permits  issued  at  Sarnia, 
Ont.,  during  the  month  of  April  last,  was  $86,937,  as  com- 
pared with  $02,027  for  the  same  month  last  year.  The  total 
for  the  first  four  months  of  the  year  is  $311,686.  while  the 
figure  for  the  corresponding  period  last  year  was  $180,722. 

The  twenty  per  cent,  wage  reduction  announced  recently 
by  Elbert  H.  Gary,  chairman  of  the  United  States  Steel 
Corporation,  will  affect  between  125,000  and  150,000  men. 
and  will  mean  a  saving  to  the  corporation  of  nearly  $120,000,- 
000  a  year.  This  is  the  first  time  the  corporation  has  cut 
wages  since   1904,  and   the  second  time  in  its  history. 

The  Ontario  Department  of  Highways  has  purchased 
the  bridge  over  the  Bay  of  Quinte,  at  Belleville,  which  will 
be  incorporated,  in  the  province's  highway  system.  The 
tolls  for  the  use  of  the  bridge  are  under  lease  and  will  not 
expire  till  July  1,  after  which  date  the  bridge  will  be  free 
for  all  traffic.  The  bridge  is  1,009,  ft.  long,  with  approaches 
of   one-quarter   mile   and   was   built   in    1880. 

According  to  a  recent  statement,  Mr.  Charles  Evan 
Fowler,  engineer  in  charge  of  the  proposed  international 
bridge  between  Windsor  and  Detroit,  will  shortly  award 
the  contract  for  the  construction  of  this  structure  and 
a  start  will  be  made  on  this  work  within  six  months  time. 
The  bridge  will  be  of  cable  suspension  type  withe  single 
span,  1.800  feet  long,  stretching  from  shore  to  shore.  There 
will  be  a  clearance  of  110  feet  for  vessels.  Construction  is 
expected  to  take  at  least  six  years  and  the  cost  will  be 
close  to   fifty   million   dollars. 

A  decrease  in  unemployment  for  the  week  ending  April 
9  is  noted  in  the  latest  bulletin  of  the  Employment  Service 
of  Canada.  Reports  from  5,129  firms  show  an  increase  in 
employees  on  their  payrolls  of  8,357,  or  1.4  per  cent.  The 
report  for  Ontario  and  Quebec  shows  an  improvement  in 
the  neighborhood  of  two  per  cent.,  but  employment,  com- 
pared with  the  same  week  of  1920,  was  much  lower.  The 
gains  in  Ontario  were  made  in  iron  and  steel,  railway  main- 
tenance and  construction,  and  metalliferous  mining,  and  the 
losses  were  in  logging,  textiles,  rubber,  railway  transporta- 
tion, and  oil  and  gas.  Compared  with  the  same  week  in 
1920  employment  was  much  slacker  in  iron  and  steel,  textiles, 
logging  and  lumber. 


\ir  Force,  situated  there,  at  a  luncheon.  Mr.  Wickson  left 
Toronto  shortly  after  11  o'clock  in  the  morning  and  was 
back  in  his  office  about  4  in  the  afternoon.  The  distance 
from    Toronto    to    lamp    Borden    is    about    70    miles. 

Mr.  S.  P,  K.  Weber  has  resigned  as  roadmaster  of  the 
city  of  Kitchener,  Ont.  Aid.  J.  Hessenauer  will  occupy  the 
position   temporarily,   until   a   successor  has   been   secured. 

Mr.  J.  A.  Duchaste1.  engineer  of  the  city  of  Outremont. 
P.O.,  has  been  elected  president  of  the  Automobile  Club  of 
Canada.  Montreal.  Mr.  H.  H.  Vaughan  is  the  vice-president. 
Mr.  George  CoUttl  has  resigned  his  position  as  good 
roads  engineer  at  Birtle,  Man.,  to  accept  an  appointment 
as' assistant  engineer.  Trent  Canal.  Department  of  Railways 
anil    Canals,    at    1'eterborough,    Ont. 

Mr.  VV.  J.  Hamilton,  recently  apointed  superintendent 
of  the  Scarboro  Township.  Ont..  water  system,  has  entered 
upon  his  new  duties.  The  work  on  the  new  water  works 
system   at    Birch   Cliff  is   progressing  rapidly. 

Lt.-Col.  Monsarrat,  M.E.l.C,  and  Mr.  1'.  L.  Pratley,  of 
Montreal,  have  formed  a  partnership  as  consulting  engineers. 
specializing  on  bridge  foundations,  steel  work,  concrete  con- 
struction,  with   an    office   in   the    Drummond    Building. 

Mr.  Stanley  Shupe,  formerly  town  engineer  of  Oshawa, 
( >nt,  has  been  appointed  city  engineer  of  Kitchener,  to 
succeed  Mr.  B.  G.  Michel,  who  resigned  recently..  Mr. 
Shupe  graduated  from  the  University  of  Toronto  in  1914, 
with   the   degree    B.A.Sc. 

Mr.  Samuel  S.  Wyer,  consulting  engineer  of  Columbus, 
Ohio,  and  a  member  of  the  National  Committee  on  Natural 
Gas  Conservation  of  the  United  States  Government,  has  been 
chosen  by  Hon.  Harry  Mills,  Minister  of  Mines.  Ontario,  to 
conduct  a  thorough  survey  of  the   Kent  gas  fields. 

Mr.  I.  I-..  St.  Laurent,  harbor  engineer  for  the  Dominion 
Public  Works  Department,  at  Fort  William,  has  been  ap- 
pointed to  a  similar  position  representing  the  three  western 
provinces  of  Manitoba,  Saskatchewan  and  Alberta,  with 
offices  at  Winnipeg.  Mr.  St.  Laurent  has  been  connected 
with  the  above  department  for  several  years,  first  at  Ottawa 
from  where  he  went  to   Fort   William,  in    1911. 


Personal 


Obituary 

Mr.  Edward  Paquet,  contractor,  of  Quebec.  P.Q..  died 
recently   at   his   residence   in   that   city   at   the   age  of  60  years. 

Mr.  Ambrose  Monel,  vice-president  of  the  International 
Xickel   Company,  died  at  his  home  in    Xew   York  recently. 

Mr.  John  M.  Smith,  foreman  in  the  employ  of  the 
Williamson  Construction  Company,  of  Windsor.  Out.,  died 
recently  at  hi:;  home  in  that  city,  at  the  age  of  45  years. 
IK  ceased    had    been    ill    for    several    weeks. 


Mr.  Home  Smith,  member  of  the  Toronto  Harbor  Com- 
mission,  returned   from   England   last  week. 

Mr.  Joseph  Chenier  has  resigned  as  president  of  the 
Streets  and   Local    Improvements   Committee   of   Ottawa. 

Mr.  Frank  Wickson,  of  Wickson  &  Gregg,  architects, 
Toronto,  made  a  "flying"  visit  to  Camp  Borden  recently, 
where   he   addressed    the   officers   and    men    of   the   Canadian 


Incorporations 

General  Stone  Sales.  Limited,  with  head  office  at  Tor- 
onto.  Ont.,  capital   $40,000.   to  deal   in   stone  of  all   kinds. 

J.  P.  Tremblay  Co.  Ltd..  with  head  office  at  Winnipeg, 
capital  $100,000.  to  carry  on  the  business  of  contractors  and 
engineers. 

Mace  Construction  Co.,  Ltd..  with  head  office  at  Toronto, 
capital  $40,000,  to  carry  on  the  business  of  contractors  and 
engineers. 

1'he  Manufacturing  and  Engineering  Corporation, 
Limited,  with  head  office  at  Quebec.  P.Q..  capital  $100,000, 
to  carry  on   a   contracting  and   engineering  business. 

Toronto  \sphalt  Roofing  Manufacturing  Co.,  Ltd.,  with 
head  office  at  Toronto,  capital  $100,000.  to  carry  on  the 
business  of  manufacturers  and  dealers  in  roofing  and  other 
building   materials. 
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From  correspondence  which  the  editors  have  had 
with  contractors  throughout  the  country,  it  is  evi- 
dent that  there  is  no  more  live  issue  before  the  minds 
of  employers  to-day  than  the  question  of  open  or 
closed  shop.  Several  leading  contractors  have  given 
their  views  on  this  subject  for  publication  and,  know- 
ing that  these  will  be  carefully  read  by  all  members 
of  the  industry,  we  have  embodied  them  in  an  article 
which  we  can  commend  to  the  attention  of  all  our 
readers. 

Aside  from   these  articles,   which   discuss   some   of 


the  problems  that  form  the  worries  of  almost  every 
contractor,  there  are  several  descriptions  of  outstand- 
ing projects  of  a  constructional  and  engineering  na- 
ture that  are  worth  mention  in. an  issue  of  this 
character.     These,  we  feel  sure,  will  be  eagerly  read. 

In  commending  this  number  to  our  readers  and  in 
drawing  attention  to  these  interesting  contents,  we 
urge  that  our  readers  write  to  the  editor  giving  their 
own  viewpoints  on  topics  that  have  been  selected  for 
elucidation  in  this  issue.  Careful  consideration  can 
be  guaranteed  to  all  such  correspondence. 


The  Toronto  Arena  Contract  Muddle 


TORONTO'S  civic  administration  has  shown  it- 
self up  in  a  very  poor  light  in  its  mismanage- 
ment of  the  live  stock  arena  contract,  and  the 
city  council  in  its  failure  to  follow  precedent 
by  awarding  the  work  to  the  lowest  reputable  ten- 
derer has  contravened  the  ethics  of  sane  government. 
In  trying  to  justify  their  actions,  the  excuses  ad- 
vanced by  some  of  the  petty  politicians  in  the  civic 
service,  and  the  evidences  of  distasteful  lobbying,  ap- 
pear almost  disgusting  to  a  reasonable  and  reasoning 
citizen. 

When  tenders  were  called  on  this  addition  to  the 
buildings  of  the  Canadian  National  Exhibition — rate- 
payers having  consented  to  the  expenditure  of  $1,000,- 
000 — no  restrictions  were  placed  on  possible  bidders 
other  than  an  understanding  that  local  labor  was  to 
be  employed.  In  view  of  the  serious  unemployment 
situation  in  the  city  of  Toronto,  this  stipulation  was 
entirely  within  reason.  So  clearly  denned,  however, 
was  this  condition  that  all  contractors  who  submitted 
tenders  'were  absolutely  aware  of  the  factors  they 
would  have  to  meet.  When,  then,  by  the  chance  of 
bidding  procedure,  a  reputable  Montreal  firm  happened 
to  be  the  lowest  tenderer,  why  affect  a  petty  patriot- 
ism which  attempts  to  give  the  contract  to  a  local 
man  at  a  higher  figure?     There   was  no  justification 


at  all  for  any  member  of  the  council,  or  for  any  of  the 
numerous  lobbyists,  to  claim  that  Toronto  men  would 
not  have  a  chance  to  get  work.  Anglin  Norcross,  Ltd.. 
submitted  their  tender  with  a  full  knowledge  of  the 
conditions  and  have  since  offered  plenty  of  guaran- 
tees that  they  would  be  carried  out. 

The  situation  is  rendered  somewhat  ludicrous  by 
the  action  of  the  city  council  in  recommending  that 
the  work  be  awarded  to  the  city  architect  to  be  carried 
out  on  a  day  labor  basis.  With  no  plant  to  erect  a 
million  dollar  structure  and  with  no  effective  con- 
tracting organization,  there  is  no  doubt  but  that 
such  a  procedure  would  prove  costly  and  that  the 
citizens  of  Toronto  would  have  to  dig  down  into 
their  pockets  to  pay  for  the  mistakes  of  an  ill-guided 
citv  council. 

The  suggestion  of  certain  members  of  the  Hoard 
of  Control  that  the  difficulty  be  settled  by  a  second 
appeal  for  tender.-  only  makes  matters  worse,  and 
will  eliminate  from  future  civic  contracts  the  possi- 
bility of  having  reputable  contractors  tender.-  The 
bids  that  were  opened  two  weeks  ago  were  prepared 
in  good  faith,  and  honest  members  of  the  industry 
now  want  the  city  council  to  carry  out  their  part  of 
the  bargain  in  equally  good  faith  by  awarding  the 
arena  contract  to  the  lowest  tenderer. 


Joint  Conference  of  the  Construction  Industries 


THE  conference  of  contractors  and  contractors' 
employees,  which  was  held  in  Ottawa  a  few- 
days  ago  may,  perhaps,  be  said  to  have  its 
greatest  value  in  the  fact  that  it  represented  a 
step  in  the  direction  of  recognition  by  one  class,  in 
the  buildjing  and  construction  industry,  of  the  view- 
point of  another  class.  It  indicated  a  tendency  to- 
wards "tolerance,"  a  characteristic  which  must  surely 
become  much  more  evident — and,  we  believe,  is  be- 
coming more  evident  every  year — before  the  industry 
can  operate  with  that  degree  of  efficiency  which  pre- 
sent world  conditions  demand.  For  there  is  no  getting 
away  from  this  fact,  that  future  competition  will  be 
a  world  competition — keener  than  ever  in  the  past — 
and  Canada  cannot  remain  in  the  race  industrially,  or 
in  any  other  sense,  if  there  is  a  species  of  civil  war 
always  going  on  among  ourselves,  if  we  are  operating 
50  per  cent,  efficient  while  our  competitors  are  doing 
100  per  cent.,  and  if  every  man  is  more  intent  on  get- 
ting the  last  "sou"  out  of  his  fellow-worker  than  of 
co-operating  with  him  to  the  benefit  of  all. 

It  may  be  many  a  long  year  before  our  past  ideas 
of  two  parties — master  and  man — become  entirely 
obliterated.  It  will  come,  however,  when  we  all 
realize  that  the  idea  of  a  dividing  line  between  two 


classes  working  for  the  same  end  is  ridiculous.  Try- 
ing to  carry  on  any  industry  while  employer  and  em- 
ployee are  at  variance  is  like  trying  to  operate  a  ma- 
chine, the  gears  of  which  do  not  mesh  properly  — 
there  is  a  constant  grinding  and  jerking  and  in  the 
end  a  smash  up  and  a  delay. 

Some  way  or  other  we  have  great  faith  in  the 
sense  of  justice  and  proportion  of  the  average  human 
being  when  he  is  fully  advised  of  the  facts ;  and 
therein  lie  most  of  our  troubles — we  jump  at  false  con- 
clusions because  of  ignorance.  It  is  for  this  reason 
we  feel  that  such  a  conference  as  that  just  ended  at 
Ottawa  should  have  far-reaching  effects.  Each  side 
gets  a  chance  to  look  at  the  other  side's  troubles  and 
see,  at  first  hand,  what  is  really  in  his  mind  and 
heart. 

On  the  surface  it  may  not  appear  that  a  great  deal 
was  accomplished,  but  let  us  remember  always  that 
it  is  not  so  much  a  matter  of  just  where  we  are  at  as 
the  direction  in  which  we  are  going.  If  the  broader 
spirit  evidenced  on  many  occasions  during  this  con- 
ference can  be  transformed  into  action  and  if  our  citi- 
zens will  keep  in  mind  that  the  slogan  "union  is 
strength"  does  not  apply  any  more  forcibly  to  a  class 
than  to  an   industry — perhaps  less — and  no  more   to 
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an  industry  than  to  a  nation  —  then  we  shall  have 
taken  a  step  towards  the  end  we  all  have  in  view, 
when  Canada  shall  he  known  as  the  land  of  co-oper- 
ative effort  and  when  we  shall  have  taken  our  place 
among  the  great  nations  of  the  world,  not  hecause  of 
a  few  outstanding  individual  plays,  hut  on  account  of 
our  great  "team  work."  No  one  can  shift  the  respon- 
sibility. Every  man  in  the  construction  industry  owes 
a  duty  to  that  industry.  Mis  ultimate  success  will 
depend  on  his  performance. 

Tom  Moore  said  at  the  conference  that  you  can 
reason  with  a  man  when  he  is  well  fed  and  has  a  com- 
fortable roof  over  his  head.  That  is 'not  altogether 
our  experience.     We  believe,  on  the  contrary,  it  is  a 


common  fault  of  human  beings  that  success  turn- 
their  heads — this  applies  to  all  classes — and  that  an 
occasional  period  of  chastening  is  necessary  to  bring 
us  to  our  senses.  It  is  a  pity  that  it  should  he  so,  hut 
we  cannot  see  it  otherwise  than  that  the  present  period 
of  depression  is  due  to  just  that  cause.  If  employers 
and  employees  alike  had  been  able  to  maintain,  in 
their  prosperity,  their  sense  of  right  proportion,  we 
do  not  believe  conditions  would  be  as  they  are  to-day. 
Let  us  pull  ourselves  together — metaphorically  and 
literally — and,1  guided  by  the  new  light  that  is  being 
shed  by  the  Ottawa  conference,  let  us  watch  our  - 
more  carefully.  Children  and  animals  profit  by  ex- 
perience, surely  we  should  not  do  less. 


Apprenticeship  in  the  Building  Trades 


AN  interesting  report  at  the  recent  National 
Industrial  Conference  of  the  B'uilding  and 
Construction  Industries,  held  at  Ottawa,  was 
that  of  the  Committee  on  Apprenticeship  and 
Craftsmanship.  The  report  recommends  that  a  rep- 
resentative body  shall  be  established  to  be  known  as 
the  National  Apprenticeship  Council  of  the  Building 
Industry — this  council  to  be  composed  of  seven  mem- 
bers appointed  by  the  National  Joint  Conference 
Hoard  of  the  Building'  and  Construction  Industries. 
Of  the  seven  members,  three  shall  be  employers,  three 
employees,  in  the  industry,  and  these  six  shall  select 
a  seventh  member  who  shall  be  chairman  of  the 
council.  Local  apprenticeship  councils  shall  be  formed 
under  the  authority  of  the  National  Council,  each  local 
council  to  be  composed  of  one  employer  and  one  em- 
ployee from  each  trade  in  the  industry,  with  one  archi- 
tect and  one  industrial  engineer. 

In  discussing  this  matter  with  a  contractor  who 
has  made  a  careful  study  of  the  question  of  apprentice- 
ship, the  point  was  brought  out  that  while  such  a 
scheme  might  be  feasible  in  the  larger  cities  of  On- 
tario and  some  of  the  western  provinces,  it  would  be 


impossible  to  work  it  in  the  Province  of  Quebec, 
where,  this  contractor  pointed  out,  they  would  not 
tolerate  any  interference  on  the  part  of  the  unions 
with  their  apprenticeship  schemes.  The  opinion  was 
also  expressed  that  it  would  be  a  difficult  matter  to 
enforce  indentures  of  apprenticeship  on  the  majority 
of  Canadian  boys,  as  they  are  different  in  this  respect 
from  the  Old  Country  boy.  Conditions  of  apprentice- 
ship must  be  made  attractive  to  get  results. 

However,  there  seems  no  reason  to  doubt  the 
necessity  of  some  type  of  apprenticeship  which  will 
educate  our  young  men  for  some  vocation  in  life. 
The  average  so-called  skilled  mechanic,  who  applies 
for  a  job  in  the  construction  industry  is  apt  to  be  too 
much  like  the  "machinist"  who  recently  stated  that 
he  had  had  five  years'  factory  experience.  When 
asked  what  this  experience  consisted  of,  and  what  type 
of  work  he  had  been  accustomed  to  doing,  he  replied 
that  it  had  been  his  job  "to  put  in  bolt  and  nut  No. 
22."  This  type  of  experience  will  never  make  a 
skilled  mechanic,  which  is  the  reason,  perhaps,  why  it 
was  recently  stated  that  at  least  80  per  cent,  of  the 
labor  employed  in  the  building  industry  is  unskilled. 


Settlement  of  Montreal  Freight  Haulage  Dispute 


Till-",  question  of  hauling  freight  by  the  Montreal 
Tramways  Company,  which  is  so  vital  to  con- 
tractors, has  been  settled  for  the  time  being, 
the  Administrative  Commissioners  and  the 
.  Tramways  Company  having  come  to  an  agreement 
by  which  this  traffic  will  be  resumed.  It  will  be 
recollected  that  the  company  declined  to  carry  freight 
any  longer  as  it  would  involve  an  application  to  the 
Tramways  Commission,  thereby  placing  the  company 
under  the  jurisdiction  of  the  Commission  so  far  as 
freight  was  concerned,  and  possibly  involving  the 
company  in  expenditure,  which  they  were  not  pre- 
pared to  undertake,  for  providing  stations  to  facilitate 
the  carrying  on  of  hauling.  These  stations  are  not 
necessary  in  the  case  of  contractors'  materials,  but 
the  company  were  apprehensive  lest  other  trades 
might   requite   these   facilities. 

The  following  correspondence  explains  the  situa- 
tion and  the  agreement  arranged  between  the  parties. 
On  May  4  the  president  of  the  Tramways  addressed 
the  chairman  of  the  Administrative  Commission  as 
follows  : 

"As  there  is  a  divergence  of*  opinion  between  the 
company  and  the  city  as  to  whether  the  carrying  of 
freight  by  the  company  in  the  past  brought  the  com- 
pany under  the  operation  of  article  83  of  the  contract. 


until  this  dispute  is  settled,  and  in  order  to  accommo- 
date the  public,  the  company  is  ready  to  transport 
freight  provided  it  be  previously  agreed  between  the 
city  and  the  company  that  the  position  of  the  parties 
shall  not  in  any  way  be  affected  by  that  course ; 
that  is  to  say,  that  neither  the  city  nor  the  company 
shall  have  the  right  to  invoke  the  carrying  of  freight 
in  the  future  as  prejudicial  to  the  position  of  either 
parties  at  this  day.  The  unloading  of  freight  from 
the  cars  on  the  streets  to  be  done,  according  to  the 
conditions  to  be  agreed  upon  between  the  city  of 
Montreal  and  the  company." 

On  the  same  day.  Mr.  Deeary.  the  chairman  re- 
plied as  follows  to  Mr.  Robert's  communication:  "I 
accept  the  conditions  of  your  letter  dated  May  4.  pro- 
vided that  your  company  begins  immediately  the 
carrying  of  freight.  I  will  have  the  present  letter 
confirmed  by  a  resolution  adopted  by  the  Adminis- 
trative Commission." 

The  Tramways  Company  have  agreed  to  certain 
conditions  under  which  traffic  will  be  carried  on.  and 
which  safeguard  the  public.  These  conditions 
have  already  been  published  in  the  Contract  Record. 
The  Builders'  Exchange  had  a  large  share  in  the  pre- 
liminary and  other  negotiations  which  have  resulted 
in  the  agreement. 
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The   Building   Situation 

An  Analysis  of  Conditions 

Prominent  Contractors  Develop  the  Reasons  for  Inactivity  in  the  Industry 

and  Suggest  Remedies  for  a  Revival  of  Construction  Operations-  Various 

Commodity  Markets  are  Discussed  to  Indicate  the  Trend  in  Prices 

—Labor  Costs  and  Production  Are  Analyzed,  Indicating 

That  Lower  Wages  and  Greater  Efficiency 

Are  Becoming  General 


w 


'HEN'  will  it  he  advisable  for  me  to  put  up 
that  building  I  have  in  mind?"  This  is 
the  question  that  is  confronting  many  a 
man  and  business  concern  to-day.  The 
very  fact  that  he  asks  such  a  question  is  an  indica- 
tion that  he  has  a  building  to  put  up.  but  sees  in  some 
condition  of  the  times  a  reason  for  witholding  its 
immediate  construction.  What  is  the  cause  of  this 
hesitancy?  The  answer  to  this  is  what  the  Contract 
Record  has  endeavored  to  determine  through  a  num- 
ber of  prominent  contracting  firms,  whose  opinions 
can  be  considered  as  thoroughly  sane  and  well  founded 
on  a  complete  knowledge  of  the  conditions  that  are 
tending  to  produce  to-day  a  pronounced  state  of  in- 
activity in  the  whole  building  industry . 

That  there  is  considerable  inactivity  is  observed 
from  an  analysis  of  the  figures  relating"  to  the  amount 
of  construction  carried  out  throughout  Canada.  These 
statistics,  as  compiled  by  Mac  Lean  Building  Reports, 
Limited,  show  that  during  the  past  month  contracts 
to  the  value  of  $21,622,000  were  awarded  as  compared 
with  contracts  worth  $31,071,000  carried  out  in  the 
corresponding  month  of  1920.  Taking  the  first  four 
months  of  the  year  as  the  basis  of  comparison,  the  fig- 


ure- are  S5S.4o7.2O0  for  1921  and  $86,752,380  lor  1"2<> 
It  is  thus  obvious  that  construction  is  falling  down 
in  spite  of  the  fact  that  building  materials  as  a  whole 
have  dropped  19.8  per  cent,  from  the  peak  price  of 
May,  l''2()  and  4  per  cent,  during  the  month  of  March. 
1920,  alone.  , 

Apparently  there  are  some  well  defined  reasi 
for  this  condition  of  slackness  and  in  the  series  of 
articles  which  follow,  contractors  of  well-known 
standing  undertake  to  analyze  for  our  readers  the 
whole  situation.  It  will  be  noted  that  there  is  a  con- 
siderable unanimity  of  Opinion  as  to  the  need  of 
greater  confidence  on  the  part  of  the  public.  To 
lack  of  confidence,  indeed,  is  largely  attributed  the 
slackness  which  i-  apparent  in  the  industry  at  the 
present  time.  In  their  analyses,  the  writer-  of  these 
articles  which  follow,  see  many  other  factors  that  are 
involved  in  the  question  of  what  is  holding  up  build- 
ing, but  generally  speaking,  these  lead  back  and  are 
subordinate  to  the  basic  reason  for  present  inactivity. 
namely  lack  of  confidence  on  the  part  of  the  general 
public.  As  these  articles  express  the  situation  clearly 
and  definitely,  it  will  be  unnecessary  to  append  any 
further  comments. 


Widespread  Lack  of  Confidence  is  What  is 
Holding  Business  Back 


By  A.   F. 
President,  A.   F.   Byers   &   Co.. 

"What  is  holding  business  back?"  In  the  opinion 
of  the  writer  the  answer  is,  "lack  of  confidence." 

Under  this  heading  there  is  general  alarm  with 
respect  to  the  government  railroads.  The  situation 
created  by  public  ownership  of  railroads  is  serious 
and  menacing.  Very  few  business  men  have  confi- 
dence in  the  ability  of  the  federal  government  —  not 
the  present  government  especially,  but  any  govern- 
ment— to  run  a  railroad.  Railroading,  like  building,  is 
a  business  proposition  and  should  have  little  or 'no 
politics  attached  to  it.  When  railroads  become  po- 
litical, with  business  subordinate,  the  result  is  un- 
satisfactory. 

There  is  fear  in  business  circles  lest  last  year's  re- 
sults, as  vaguely  reported  in  parliament  by  the  Min- 
ister of  Railways,  be  only  the-  beginning  of  a  loiii; 
series  of  annual  losses.  As  the  man  in  the  street  ex- 
presses  it,   one   dislikes   seeing  one'-   hard   earned  in- 
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come  tax  dumped  in  a  pit  dug  by  bureaucratic  incom- 
petence, or  public  indifference.  And  please  note  here 
that  the  present  government  is  only  making  matters 
worse  by  taking  on  more  mileage  (G.T.R.)  Instead 
of  adding  to  the  C.  X.  R.,  part  or  all  of  it  should 
lie  disposed  of.  Until  something  definite  is  determined 
upon  this  question,  confidence  will  be  lacking. 

The  fear  caused  by  the  railroad  situation  is  aug- 
mented by  the  failure  of  the  "merchant  marine."  The 
ship  venture  was  justified  by  the  war  and  by  the  rail- 
ways. It  was  a  practical  theory.  But  unfortunately, 
it  works  out  as  a  financial .  loss  and  another  liability 
for  business  to  shoulder.  Then  again  there  are  in  the 
country  enormous  stocks  of  good-,  such  as  paper, 
pulp,  grain,  timber,  etc..  etc..  valued  at  billions  of 
dollars  which  are  paid  for  by  the  owners,  but  are  not 
moving  to  the  market.  These  have  to  be  cared  for 
and  to  do  so  requires  the  tying  up  of  enormous 
amounts   of   capital.      Finally    there   are    vast    foreign 
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credits  which  Canada  lias  given  which  have  not  yet 
been  returned  to  the  country  either  by  trade  or  cash. 
Taking  these  things  together  and  adding  to  them  Can- 
ada's persistent  policy  of  buying  and  discounting  in 
the  United  States,  it  is  no  wonder  that  business  lacks 
confidence  and  that  wise  men  stop  to  take  stock  of 
tin-  situation. 

Hut  there  is  a  way  out  and  it  will  he  found,  Canada 
is  a  big  country  with  many  untouched  resources.  In 
its  vast  aica>  of  arable  land  alone,  there  is  a  mag 
nificent  heritage.  Again,  have  we  not  a  wealth  of 
timber  which,  if  not  burned  or  destroyed,  will  yield 
us  dividends  forever?  And  coal,  iron,  silver,  copper, 
not  to  mention  the  great  new-found  oil  fields  of  the 
north.  Fisheries,  forests,  minerals,  agriculture,  manu- 
facturing and  a  sturdy  population  which  has  proved 
its  worth  during  more  trying  periods  than  the  pres- 
ent, and  which,  if  not  spoiled  by  a  rash  immigration 
policy,  will  make  of  Canada  a  great  and  prosperous 
country. 


We  have  just  as  great  reason  to  be  proud  to-day  of 
our  national  assets  and  our  national  prospects  as  we 
had  in  the  old  boom  days  when  every  after-dinner 
speaker  was  "a  bull"  on  Canada.  At  the  present  time 
we  have  come  from  liquidation  to  readjustment.  It  i- 
a  hard  period  to  live  through.  But  with  patience  and 
effort  it  will  be  passed  successfully.  When  our  poli- 
ticians become  statesmen;  our  workmen,  workers; 
and  our  business  men  thinkers,  then  will  confidence 
return. 

In  conclusion,  1  would  like  to  say  that  the  building 
business  is  not  dead.  If  official  contracting  is  dormant 
and  if  official  labor  i-  unemployed,  yet  is  building  not 
inactive  because  many  speculative  and  investing 
builders  and  some  contractors  are  busy.  They  are 
building  houses  and  fiats  at  value  and  paying  wage- 
equal  to  a  day's  work.  In  this  line  of  contracting  one 
>ees  production.  When  we  can  get  the  same  spirit 
into  general  building,  together  with  a  revival  of  con- 
fidence, the  boom  will  be  on. 


Miscalculated  Government  Policies  and  Bureaucratic 

Tendencies  Check  Business 


By  C.  A.   MACPHERSON 
President,  McKelvey  and  Birch,  Ltd.,  Kingston,  Ont. 


ORDINARILY,  we  ha\e  scrupulously  refrained 
from   writing  for  publication,  one's  views  be- 
ing, after  all,  comparatively,  of  so  little   im- 
portance.   Rut  in  this  stressful  situation  there 
can   no  harm   come   from   adding  our  opinions   to   the 
general    chorus. 

1st.  Nigh  prices  prevailing  in  the  past  few  years, 
embracing  exorbitant  profits  at  some  point  in  the  his- 
tory of  every  class  of  material- -manufacture  in  part, 
wages  in  part,  distribution  also— have  induced  great 
extravagance.  The  government,  in  a  well-intentioned 
but  ill-advised  and  poorly  calculated  attempt  to  curb 
this  tendency,  exerted  pressure  towards  restriction  of 
credits,  the  immediate  end  in  view  being  to  enforce 
economy  on  the  people.  Results  have  been  more  far- 
reaching  than,  we  Believe,  was  the  intention  of  those 
responsible  for  the  movement,  upsetting  plans  and 
causing  extreme  and  sudden  contraction  of  business 
through  scarcity  of  working  capital  at  a  time  when 
high  costs  rendered  necessary  huge  outlay  for  ma- 
terials, wages,  storage  and  distribution  of  finished 
goods.  Production  and  distribution,  thus  unnaturally 
restricted,  and  workers  thrown  ruthlessly  out  of  work, 
the  consequence  could  only  be  lack  of  buying  power 
throughout  the  ranks  of  the  public. 

2nd.  It  has  been  the  writer's  opinion  that  the 
policy  of  the  governments,  both  federal  and  provincial, 
in  regard1  to  gratuities,  bonuses  and  artificially-made 
work,  such  as  road  building,  etc..  for  sound  and 
health}-  returned  men.  and  in  which  of  course,  all 
might  participate,  has  caused  a  great  hardship  to  em- 
ployers and  interferred  with  the  ordinary  good  inten- 
tions of  a  large  proportion  of  workers,  as,  not  only  did 
the  gratuities  serve  to  keep  men  away  from  work  by 
lending  the  impression  that  they  could  continue  to 
depend  on  getting  something  without  any  present 
effort,  but  the  road  work,  besides  denuding   the   farms 

of  their  help,  thus  restricting  production  with  its  con- 
sequent higher  prices,  served  to  create  a  scarcity  of 
general  labor  for  ordinary  pursuits  and  also  a  feeling 
of  unwholesome  irresponsibility  so  great  as  to  bring 
about  almost  entire  lack  of  control  as  to  steadiness  at 


work  as  well  as  quality  and  amount  of  work  per- 
formed. 

3rd.  A  far-reaching  cause  of  fear  and  timidity  on 
tin-  part  of  capital  is  the  government  of  the  country, 
mostly  by  commissions  and  "bureaus,"  irresponsible 
and  meddling,  officious  and  exacting,  and  some  of  our 
conditions  may  be  traced  to  their  rather  malign  in- 
fluence. 

4th.  The  excess  profits  tax  has  been  a  cause  of  ex- 
travagance with  a  tendency  to  dishonesty  to  oneself 
through  the  often  expressed  excuse.  "We  may  as  well 
create  this  office  or  that,  or  incur  that  or  the  other  ex- 
pense, for  if  profits  are  allowed  to  grow  unduly,  the 
tax  office  will  take  them  away." 

Tending  towards  possible  improvements  the  fol- 
lowing  might  be   suggested: — 

1st.  We  believe  that  much  work  awaits  the  re- 
turn of  confidence  and  courage  to  tin-  people.  As 
stated,  the  enforced  liquidation  of  merchandise 
through  restriction  of  credits  has  caused  declines  in 
prices  of  practically  all  lines  of  materials.  This  has 
induced  the  very  reasonable  expectation  of  a  drop  in 
wages:  and  we  believe  this  feeling  is  very  general 
on  the  part  of  the  public;  also  that  much  work  is 
being  held  up  awaiting  not  only  lower  costs,  but  more 
particularly  the  feeling  that  "near  bottom  prices,"  for 
this  year  at  least,  have  been  reached,  because  many 
people  feel  reluctant  to  enter  upon  a  programme  of 
improvement  to  either  home  or  factory  or  business 
place  while  any  possibility  exists  that  even  before  the 
ink  is  dr\  on  the  contract,  further  recessions  in  costs 
may  come  about.  Common  labor  has  come  down.  It 
is  our  opinion  that  skilled  labor,  especially  in  view  of 
the  great  amount  of  idleness  in  evidence,  would  be 
well  advised  to  thoroughly  consider  a  reduction  of 
from  10%  to  12r;  from  current  rates,  thus  leaving  no 
reason  for  owners  contemplating  changes  or  improve- 
ments, or  building,  to  defer  action,  as  it  would  tend  to 
create  the  feeling  that  this  concession  on  the  part  of 
labor  having  accompanied  or  immediately  followed 
the  general  lowering  of  costs  of  merchandise,  no  fur- 
ther reduction  could  be  immediatelv  looked  for.     We 
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believe  a  great  deal  of  work  would  then  be  let  were 
this  one  point  cleared  up. 

Please  understand  we  have  no  criticism  whatever 
for  the  position  of  labor  at  the  moment,  as  it  always 
takes  a  little  time  for  people  to  find  out  that  they  are 
standing  in  their  own  light,  especially  if  even  tempor- 
arily the  returns  are  fairly  satisfactory.  There  is  not 
the  slightest  doubt,  however,  that  many  of  the  most 
thoughtful,  intelligent  and  fair-minded  workmen  to- 
day are  prepared  to  reduce  rates  by  at  least  ten  per 
cent.,  and  we  believe  the  leaders  of  labor  would  be  wise 
to  consider  carefully  and  then  advise  such  a  reduction 
as  might  seem  best,  with  a  view  to  removing  from 
the  minds  of  those  having  money  to  spend  any  doubts 
as  to  not  only  the  willingness  of  labor  to  share  any 
apparent  sacrifices  which  have  to  be  made  at  this 
time,  but  also  as  to  the  advisability  of  a  present  defi- 
nite reduction  in  preference  to  a  gradual,  continued 
and  eventually  enforced  downward  trend.  And  there 
can  be  no  doubt  that  one  fair  cut  in  wages  made  now 
will  remove  the  fear  of  frequent  reductions  with  its 
consequent  continued  fearfulness  and  timidity,  and 
will  start  business  moving,  even  though  it  should  not 
prevent  the  expectation  of  a  further  reduction  say  a 
year  hence,  when  conditions  have  more  or  less  steadied 
themselves  after  an  immediate  reduction  this  spring. 

2nd.  Railway  passenger  and  pullman  rates, 
freight  and  express  charges  are  high — too  high  to 
allow  easy  travel  and  proper  interchange  of  commo- 
dities. High  railway  costs  are  aggravated  by  extreme 
wages  and  short  hours.     Coal  is  very  high  in  price. 


Railway  service  is  so  poor  that  many  goods  are  moved 

by  express  to  ensure  delivery  even  at  the  much  heavier 
expense  involved.  So  serious  is  the  burden  of  railway 
charges,  and  so  important  a  factor  is  it  in  costs,  that 
the  common  aim  of  every  railway — heavy  tonnage — 
is  being  defeated.  So  greatly  has  railway  carriage 
been  reduced — over  3094  on  government  lines,  it  is 
stated — that  the  natural  wastage  and  replacements 
of  locomotives  and  rolling  stock  are  being  made  good 
from  the  idle  surplus.  Were  rates  such  as  to  encour- 
age movement  of  person  and  freight,  this  idle  equip- 
ment would  be  legitimately  in  use.  and  new  equip- 
ment would  be  called  for  for  betterment,  thus  occupy- 
ing thousands  of  the  men  out  of  employment  for  car 
and  locomotive  manufacturers.  Freight  rates  are  too 
high  and  should  be  reduced. 

3rd.  The  writer  has  never  had  any  political  affili- 
ations and  does  not  speak  from  any  political  convic- 
tions, but  regards  the  situation  purely  as  one  of  fact. 
\\  e  believe  it  is  the  duty  of  the  people  of  this  country 
to  resume  their  duties  and  functions  as  before  in  a 
political  sense.  They  must  demonstrate  very  clearly 
and  decisively,  and  in  a  manner  that  every  one  may 
understand  and  by  which  all  must  be  impressed,  that 
they  are  ultimately  masters  in  Canada,  that  they  send 
men  to  Ottawa  to  govern  directly  and  not  by  commis- 
sion and  by  bureau.  ( Otherwise,  we  must  quietly  slip 
into  bureaucratic  government — we  base  it  now — and 
grow  more  and  more  unfit  to  govern  ourselves,  be- 
coming the  prey  of  organized  groups  as  well  as.  per- 
haps, disorganized  mobs. 


The  High  Cost  of  Materials  and  Labor  Cause 
Building  Operations  to  be  Withheld 


By    E    .G. 
President,  E.  G.  M.  Cape  & 

(1)  Building  operations  of  the  past  seven  years 
have  not  kept  pace  with  the  requirements  of  the 
country.  Kvery  nation  requires  a  certain  amount  of 
building  each  year,  just  in  the  same  way  that  it  needs 
a  certain  amount  of  clothes  or  fuel.  Since  the  out- 
break of  the  war  in  1914,  very  little  building  has  been 
done  in  Canada  outside  of  munition  plants,  military 
hospitals,  and  buildings  of  a  like  nature  which  had  to 
do  with  war  work.  It  would  then  seem  natural  that 
the  country  was  underbuilt  to-day.  and  this  becomes 
very  evident  when  one  searches  for  house,  hotel  or 
warehouse  accommodation  in  any  city  or  town  from 
the  Atlantic  to  the  Pacific.  I  am,  therefore,  of  opinion 
that  we  do  need  more  building,  and  that  we  will  have 
it  in  the  near  future  when  the  confidence  of  people  has 
become  restored ;  and  when  the  labor  and  material 
costs  have  receded  further  from  the  high  levels  estab- 
lished during  the  war. 

(2)  It  would  appear  that  the  main  cause  for  the 
holding  up  of  building  programmes  at  the  present 
time  is  the  unsettled  state  of  business  in  general,  com- 
bined with  the  high  price  of  doing  work  of  all  kinds 
to-day.  People  in  every  line  are  buying  simply  what 
they  require  for  to-day's  needs  and  are  letting  the  mor- 
row take  care  of  itself.  Building  operations  being  in 
the  nature  of  capital  expenditure,  running  into  large 
sums  of  money,  are  not  to  be  entered  into  lightly  with 
the  unsettled  conditions  and  high  prices  obtaining. 

(3)  The  causes  of  the  high  prices  of  buildings  are 
the  high  cost  of  labor  and  material.  The  high  cost  of 
labor  may  be  divided  into  two  parts :  First,  the  actual 
wages  paid ;  and  second,  the  inefficiency  of  the  labor 
or  the  unwillingness  of  the  laborer  to  do  a  full  day's 
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work.  In  our  building  operations  of  last  year,  we 
found  that  all  along  the  line  the  amount  of  work  done 
by  a  man  in  a  day  was  about  thirty  per  cent.  (  ; 
less  than  that  done  by  the  same  man  in  1914.  There 
seems  to  be  a  general  attitude  on  the  part  of  labor. 
that  having  won  the  war  we  can  now  afford  to  take 
things  easy  for  the  rest  of  our  lives.  Until  that  atti- 
tude is  changed,  and  we  are  all  willing  to  work  the 
way  we  did  prior  to  the  war,  I  do  not  see  any  relief 
from  the  present  situation.  In  our  experience,  this 
condition  of  the  workers  has  improved  materially  dur- 
ing the  past  six  months,  and  the  unit  per  man  now 
turned  out  is  very  much  higher  than  it  was  last  fall. 
In  the  ultimate  analysis,  about  eighty-five  per  cent. 
(85%)  of  the  cost  of  a  building  is  represented  in  labor 
of  some  kind.  As  long  as  labor  insists  on  not  only 
very  much  higher  wages,  but  on  a  very  much  de- 
creased scale  of  production,  the  cost  of  building  will 
remain  as  it  is  and  the  general  public  will  put 
off  its  building  operations  until  conditions  are  more 
favorable. 

Entire  Readjustment  Necessary  Be- 
fore Business  Revives 

By   F.   W.   PAULIN 

Vice-president  and  Manager,  Canadian  Engineering  and 

Contracting  Co.,   Ltd.,   Hamilton,   Ont. 

My  opinion  regarding  the  stagnation  in  the  build- 
ing industry  is  that  it  is  due  to  the  same  cause  as  the 
stagnation  in  all  lines  of  industry,  as  well  as  the 
stock  market,  namely,  lack  of  confidence.  There  is, 
too,  the  fact  that  the  municipalities  and  the  govern- 
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nient,  both  provincial  and  Dominion,  have  fallen  prey 
to  the  mania  of  public  ownership. 

It  is  a  well  known  fact  that  the  government  inter- 
ference in  connection  with  the  United  Stales  railroads 
has  caused  the  condition  of  high  wages  which  are  out 
of  all  proportions  to  the  services  rendered,  and  where- 
as it  has  always  been  the  policy  of  railroad  companies 
to  proceed  with  work  in  dull  times,  they  are  pursuing 
a  different  policy  to-day  in  an  effort  to  reduce  wages. 
I  think  the  Hon.  Frank  Carvell  has  sized  the  situation 
up  properly  when  he  states  that  freight  rates  cannot 
go  down  until  the  readjustment  of  wages  occurs,  and 


business  cannot   proceed   until    freight   rates   do  conic 
down. 

I  look  for  a  complete  collapse  of  the  false  fabric 
which  has  been  built  up  during  the  war  before  we  will 
reach  anything  in  the  nature  of  stability. 

The  unions  are  pursuing  a   policy-  of  idlenes 
preference  to  reducing  wages,  although  they  violated 
agreements  during  the  war  in  order  to  increase  their 
rates. 

I  do  not  see  how  there  can  be  any  resumption  of 
normal  business  Until  there  is  a  readjustment  of  idea-, 
as  the  public  at  large  feel  that  the  situation  is  fab 


"  Public  is  Looking  For  Still  Greater  Efficiency 

and  Lower  Costs  " 


By   a   General   Contractor 


Going  back  to  first  causes,  there  is  no  doubt  that 
the  building  industry,  like  every  other  industry,  is  still 
suffering  from  the  reduction  in  intrinsic  values  due 
to  the  destruction  of  the  war;  that  is,  while  there  may 
be  plenty  of  money  in  the  world  it  is  relatively  of  low 
value  as  compared  with  human  necessities,  hence  the 
actual  surplus  value  is  not  available,  after  the  first 
charges  of  food  and  clothing  arc  met,  to  cover  build- 
ing. Adding  to  this  the  fact  that  the  latter  years  of 
the  war  and  the  early  part  of  the  year  1920  were  a 
period  of  increased  wages,  increased  profits  and,  rela- 
tively low  efficiency  of  production,  with  resultant  pro- 
duction costs  so  high  as  to  be  beyond  the  capacity  to 
pay,   another   cause    is   apparent. 

The  charge  of  inefficiency  can  hardly  be  laid 
against  the  door  of  the  construction  industry  at  the 
present  time,  but  the  public  has  a  long  memory  and 
is  looking  for  still  greater  efficiency  and  lower  costs 
probably  without  very  much  real  justification. 

Where  business  was  inflated  excessively  owing  to 
war  conditions  the  tendency  on  the  part  of  large  in- 
dustrial concerns  was  to  build  for  maximum  pro- 
duction capacity.  With  the  falling  off  of  the  war 
demand  many  of  these  companies  are  in  more  or  less 
financial  difficult}-  <1nd  find  themselves  now  possessed 
of  more  and  larger  buildings  than  the  present  demand 
requires.  Financial  difficulties  for  the  reasons  noted 
above,  of  course,  are  hindering  new  concerns  from 
starting  in  or  branching  out. 

It  appears  to  us  that  in  the  building  trades  we  may 
look  for  a  continuous  decline  in  prices  over  a  period 
of  years  rather  than  a  sudden  drop.  There  is  no  doubt 
that  the  so-called  "buyer's  strike"  is  still  more  or  less 
effective.  Absolute  necessity  has  caused  the  house 
building  branch  of  the  industry  to  pick  up  to  some 
considerable  extent  during  the  present  spring,  but  the 
idea  is  still  very  prevalent  that  shortly  a  further  con- 
siderable drop  in  costs  will  take  place. 

Conditions  such  as  we  have  outlined  tend  generally 
to  unemployment  and  unemployment  causes  decreased 
purchasing  power,  with  the  result  that  a  negative 
circle,  almost  as  vicious  as  the  circle  of  rising  costs 
and  wages  of  the  war  years,  has  ensued. 

Our  advice  would  be  that  parties  needing  building 
— -warehouse  building  or  industrial — should  carefully 
look  into  their  requirements  and  capacity  to  build. 
No  doubt  it  is  in  the  interests  of  the  community  that 
such  building  work  as  is  reasonably  needed  and  will 
justify  the  present  cost  should  be  proceeded  with  in 
order  to  avoid  the  difficulties  which  we  have  pointed 
out.     This  country   will   in    the   immediate   future   re- 


quire an  immense  amount  of  construction  work  and 
the  capacity  for  the  absorption  of  the  product  of  this 
work  is  now  present  although  largely  latent. 

There  is  no  doubt  that,  in  addition  to  the  other 
points  to  which  we  have  referred,  the  present  high 
freight  rates  form  a  considerable  burden  in  them- 
selves. It  appears  to  us  as  engaged  in  the  building 
industry  that  the  railway  service  can  considerably 
reduce  these  rates  by  careful  attention  to  efficient  oper- 
ation, as  it  is  our  experience  that  an  entirely  dispro- 
portionate amount  of  time  is  lost  between  shipment 
and  receipt  of  car-lot  shipments.  This  is  not  only  a 
stagnating  cause  in  the  building  industry  but  in  every 
other  industry  in  the  country. 


Unsatisfactory    Condition    of 
Keeps  Building  Back 


Labor 


By   W.    H.    CARTER 
Carter-Halls-Aldinger    Co.,    Ltd..    Winnipeg 


In  our  eighteen  years'  experience  in  Western  Can- 
ada there  has  never  been   a   season   which  opened  up 
with   as   little  prospects    for   the  building  business 
the    season   of    1921.      We    are    inclined    to    place    the 
blame  on  three  things  > 

The  first  is  the  high  cost  and  low  efficiency  of 
labor.  Last  week  the  Council  of  Industry  here  met 
and  decided  that  carpenters'  and  bricklayers'  v. 
would  be  reduced  10c  an  hour.  This  morning  <  May 
2)  we  have  a  strike  of  the  stone  cutters  demanding  an 
increase  of  25c  an  hour.  As  long  as  this  very  uncer- 
tain and  very  unsatisfactory  condition  of  labor  exi-ts 
it  will  be  one  of  the  prime  factors  of  keeping  back  any- 
building  progress. 

Second,  the  price  of  materials  has  not  come  down 
as  much  as  they  should  when  you  consider  the  de- 
crease in  the  price  of  common  labor  and  the  cost  of 
living. 

Third,  which  is  a  very  important  factor  here,  is  the 
scarcity-  and  high  price  of  money. 

There  will  be  no  building  in  the  West  until  these 
three  things  are  made  reasonable  and  stable. 

Public  Will  Build  When  They  Can  Get 
Their  Money's  Worth 

A.    P.    DEROCHE 
of   Bate   McMahon  Co..   Ottawa 

I  would  say  that  the  cause  contributing  most  to 
the  present  inactivity  is  the  gross  extravagance  per- 
vading all  activities  for  the  past  few  years. 

The  standard  of  living  to-day  is  on  a  higher  scale 
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than  it  was  ten  years  ago,  but  skill  and  production 
have  not  kept  pace. 

People  are  prepared  to  pay  more  for  their  buildings 
than  they  did  ten  years  ago,  but  not  to  the  extent  of 
paying  skilled  wages  for  unskilled  workmanship  and 
reduced  production. 

Materials  are  still  too  high  but  restricted  credits 
are  bringing  them  into  line. 

Buildings  of  all  descriptions  are  needed,  but  people 
have  accustomed  themselves  to  conditions  which  will 
suffice  them  until  they  are  satisfied  that  when  they  do 
build  the}  are  getting  their  money's  worth. 

Until  materials,  labor,  and  money  adjust  them- 
selves accordingly,  conditions  will  remain  as  they  arc. 


This  does  not  look  like  a  busy  season  in  any  line 
t<  i  me. 

High  Costs  Cause  Hesitancy 

By    A.     L.    JEX 
of    Martin    Jcx    &    Co.,    Cobourg,    Ont. 

We  are  of  the  opinion  that  it  is  the  high  cost  "f 
material  and  labor  that  is  causing  most  people  1" 
hesitate  in  putting  money  into  new  construction;  and 
also  the  general  impression  that  there  will  be  a  great 
reduction  in  material-  within  the  next  year.  Labor  is 
gradually  becoming  more  efficient.  Without  doubt, 
there  is  the  great  need  for  more  building,  especially,  in 
the  line  of  houses. 


Prices  and  Market  Conditions  of 
Building  Commodities 


PRICES  of  building  commodities  are  dropping 
beyond  a  doubt.  Figures  compiled  by  the  De 
partment  of  Labor  show  that  the  wholesale 
price  index  of  48  building  materials  dropped 
during  March  from  336.4  to  322.9 — an  amount  equal 
to  4  per  cent.  The  decline  from  the  high  point,  which 
was  attained  in  May,  1920,  is  19.8  per  cent.  This 
fact  should  offer  considerable  encouragement  to 
those  who  have  been  deferring  building  for  some 
time.  With  prices  getting  down  to  a  more  reason- 
able basis  and  with  labor  costs  falling  and  labor  effic- 
iency increasing,  there  is  no  reason  why  a  pronounced 
revival  of  building  activity  should  not  be  noticeable 
from  now  on.  As  a  matter  of  fact,  according  to  Mac- 
Lean  Building  Reports,  Limited,  there  was  111.4  per 
cent,  increase  in  the  value  of  construction  contracts 
awarded  in  Canada  for  April  over  those  awarded  in 
March.  The  value  of  Canadian  building  and  engi- 
neering work,  reported  during  April,  as  contemplated, 
totals  $29,596,500.  Improvements  on  these  figures 
may  be  expected,  if  the  public  begins  to  realize  that 
prices  have  come  down  and  if  other  conditions  which 
militate  against  constructional  activity  are  properly 
counteracted. 

A  brief  analysis  of  some  of  the  important  building 
commoditv  markets  follows : 


Cement 


MR.  F.  P.  Jones,  managing  director  of  the 
Canada  Cement  Company,  stated  in  the 
press  recently  that  a  drop  in  the  price  of 
cement  might  be  within  the  range  of  possi- 
bility within  the  next  few  months.  However,  the 
fact  is  that  cement  is  now  higher  than  it  has  been  at 
any  time  since  the  war,  although  no  change  has  been 
evident  for  several  months.  In  the  manufacture  of 
cement,  fuel  plays  a  very  important  part  and  unless 
some  recession  in  the  cost  of  this  commodity  is  ap- 
parent, no  immediate  reduction  in  the  price  of  cement 
may  be  expected.  High  freight  charges  on  coal  have 
helped  to  augment  the  mill  cost  of  cement,  while,  of 
course,  haulage  charges  have  also  increased  the  price 
of  the  material  laid  down  at  the  site. 

The  quality  of  portland  cement  to-day  is  controlled 
by  a  standard  specification  which  has  been  established 
by  the  Engineering  Institute  of  Canada  and  other 
technical  bodies.    This  specification  has  been  adopted 


by  nearly  all  architects  and  engineers  in  the  country, 
making  it  necessary  for  every  manufacturer  to  produce 
a  cement  passing  this  standard  specification.  This 
compels  all  linns  to  produce  a  cement  that  is  practi- 
cally uniform  in  quality,  and  produces  a  condition 
whereby  the  prices  of  cement  are  very  often  uniform. 
or  very  nearly  uniform  in  different  markets.  At  one 
time  there  were  different  kinds  and  grades  of  building 
cement  manufactured,  so  that  the  price  of  cement  in 
those  days  depended  on  the  quality ;  but  to-day 
quality  is  governed  by  standard  specification,  which 
reduces  it  all  to  a  uniform  basis. 


Brick 


BRICK  prices  have  shown  no  tendency  to  drop 
and  executives  of  brick  factories  declare  that 
no  reduction  need  be  expected  in  the  very  near 
future.  They  attribute  this  to  the  fact  that 
the  two  principal  items  in  the  manufacture  of  brick, 
labor  and  fuel,  have  gone  up  2)4  to  3  times  their 
pre-war  cost.  Xo  signs  of  reductions  in  these  are 
evident,  it  is  claimed.  One  Hamilton  brick  firm  re- 
cently sold  its  whole  output,  however,  at  a  very  large 
drop  in  price  and  there  is  a  feeling  among  many  con- 
tractors that  this  possibly  forecasts  a  break  in  the 
market.  However,  the  brick  makers  are  remaining 
steady  and  maintain  the  same  prices  that  have  been 
listed  for  the  past  year.  Of  course,  freight  is  often 
a  very  big  item  in  the  laid-dow  n  cost  of  brick  and  the 
recent  increases  in  haulage  charges  have  had  an  ad- 
verse effect  on  the  cost  of  brick  for  use  in  centres 
somewhat  distant  from   the  brick  vards. 


Steel 


NO  more  important  readjustment  in  the  steel 
market  has  taken  place  than  the  action,  two 
weeks  ago,  of  the  United  States  Steel  Cor- 
poration in  reducing  the  wages  of  its  entire 
staff  by  20  per  cent.  This  will,  no  doubt,  have  a  very 
important  effect  on  the  mill  price  of  steel  and  will  en- 
able prices  to  the  consumer  to  be  lowered  more  than 
they  have  been  within  recent  months.  Prices  have 
dropped  very  considerably  from  the  peak  values  of 
last  year,  but  a  point  was  being  reached  when  the 
lowering  of  prices  by  the  mills  could  not  be  under- 
taken  without  creating  a  deficit  because  of  the  high 
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The  Building  Situation  Graphically 
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EXPLANATION:  Line  marked  (1)  shows  the  INDEX  NUMBER  OK  WHOLESALE  PRICES  OF  48  BUILDING  MATERIALS— 
The  average  price  from  1890  to  1900  is  tak-n  as  the  base,  or  100.  (Price  Index  Scale  at  left  side  of  chart.)  Line  marked  (2)  shows 
the  value  of  CONSTRUCTION  CONTRACTS  AWARDED  in  all  the  cities,  towns,  villages,  and  rural  districts  throughout  Canada 
(Sec.  scale  at  right  of  chart)  Line  of  dots  marked  (3)  shows  the  value  of  BUILDING  PERMITS  issued  in  35  leading  cities  throughout 
Canada.  (See  scale  at  right  of  chart).  Double  line  marked  (4)  shows  the  CONTEMPLATED  CONSTRUCTION  in  all  Canada.  This 
represents  the  volume  of  new  work  coming  on  the  boards  each  month,  and  indicates  the  trend  of  construction  about  three  months  in 
advance  of  the  awarding  of  contracts.  (See  scale  at  right  of  chart.)  The  statistics  for  this  chart  were  compiled  by  Mac  Lean  Building 
Reports,    Ltd. 

Wholesale  Prices  of  Building  Materials  1890  to  1921 
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LUMBER — The  fluctuations  in  the  wholesale  price  of  14  lines  of  lum- 
ber from  1890  to  February.  1921.  are  shown  above.  The  average 
price  from  1890  to  1900  is  taken  as  the  base,  or  100.  The  peak 
was  reached  in  May,  1920.  when  the  index  number  was  533.9  In 
February.  1921.  this  has  receded  to  432.6,  a  decline  of  18.9  \>tv 
cent,  from  the  high  mark. 


PAINTS.  OILS  AND  GLASS — Our  graph  shows  the  range  in  the 
wholesale  price  index  number  of  14  lines  of  paints,  glass  and  oils 
from  1890  to  February.  1921  The  average  price  from  1890  to 
1900  is  taken  as  the  base,  or  100.  The  high  point  was  reached  in 
May,  1920.  when  the  index  number  was  489.8.  In  February,  1921. 
this  had  receded  to  356.4,  being  a  decline  of  27.2  per  cent,  from 
the   high  mark. 
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CEMENT — The  range  in  prices  from  1890  to  February.  1921,  is  shown 
above.  The  average  price  from  1890  to  1900  is  taken  as  the  base, 
pr   100 


BRICK — The  rarge  in  prices  of  common  brick  from  1890  to  February. 
1921.  is  shown  above.  The  average  price  from  1890  to  1000  is 
taken  as  the  base,  or  100 
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cost  of  labor  involved  in  the  production  of  the  manu- 
factured goods. 

The  United  States  Steel  Corporation  has  heretofore 
maintained  its  high  wage  standard,  being  unconvinced 
that  the  cost  of  living  had  come  down  by  any  tangible 
amount.  Their  recent  action  may  thus  be  taken  as  an 
indication  that  they  feel  that  wages  can  be  reduced 
without  injustice  and  without  working  a  hardship  of 
too  great  proportions  on  their  employees. 

The  Steel  Corporation's  policy  will,  undoubtedly, 
have  a  governing  influence  on  the  actions  of  some  of 
the  independent  companies,  but  the  effect  will  be  even 
more  widespread.  The  interest  of  the  Steel  Corpor- 
ation extends  beyond  the  bounds  of  its  own  particular 
industry  and  their  actions  will,  undoubtedly,  lead 
other  concerns  to  reduce  wages  and  enable  lower  com- 
modity prices  to  be  arranged. 

Mill  Work 

A  survey  of  the  planing  mill  and  sash  and  door  in- 
dustries leads  to  the  conclusion  that  these  manufac- 
turers have  accepted  their  losses,  reduced  their  profits 
and  are  doing  their  share  towards  reducing  construc- 
tion costs  and  stimulating  building.  -This  attitude  is 
aggravated  by  the  fact  that  the  volume  of  business 
offering  is  not  sufficient  to  keep  the  different  plants 
operating  at  anything  like  normal  capacity,  with  the 
result  that  they  are  bidding  against  each  other  in  an 
endeavor  to  secure  sufficient  business  to  keep  their 
organizations  intact  and  their  plants  operating.  Con- 
ditions such  as  these  are  always  favorable  to  the 
buyer.  Prices  in  these  lines  are  off  on  the  average 
about  25  per  cent. 

The  demand  for  trim  and  other  materials  for  resi- 
dential work  is  on  the  increase,  although  the  number 
of  orders  which  are  forthcoming  are  not  up  to  expec- 
tations. Special  work,  such  as  fittings  for  stores,  of- 
fices, banks,  etc.,  is  not  very  plentiful.  The  general 
impression  is  that  there  will  be  a  slight  improvement 


during  the  next  few  months  but  they  will  o«  >t  experi- 
ence what  might  be  considered  good  business  until 
the  spring  of  1922. 

Prices  in  this  field  have  about  reached  rock  bottom 
and  it  is  difficult  to  see  how  they  can  go  much  lower. 
Lumber  values  are  away  down,  below  the  cost  of  pro- 
duction, if  we  can  believe  reports,  which,  coupled  with 
the  fact,  as  stated  above,  that  profits  are  being  sacri- 
ficed to  keep  the  plants  running,  would  indicate  that 
prices  on  woodwork  of  all  kinds  are  not  being  main- 
tained at  an  unreasonably  high  level.  To  show  how 
values  have  declined  in  this  line,  an  estimate  of  $77,000 
was  given  about  twelve  months  ago  on  a  large  interior 
fitting  job.  For  some  reason  the  work  was  delayed 
and  when  bids  were  called  for  last  month  the  $77,000 
had  dwindled  to  $58,000.  At  the  latter  figure  the 
manufacturer  expected  to  about  break  even. 

Millwork  costs  are  low  to-day  and  it  is  just  pos- 
sible that  the  next  tendency  will  be  slightly  upward. 
There  are  two  reasons  for  this, — one  is  that  as  the 
volume  of  business  drops  below  normal,  the  percent- 
age of  overhead  increases  and  the  other  is  the  strong 
probability  that  lumber  values  will  increase,  especially 
hardwoods. 

Hardware 

ONLY  a  general  review  of  the  hardware  market 
can  possibly  be  given,  since  the  term  "hard'- 
ware"  covers  a  matter  of  70,000  to  80.000  items 
Generally  speaking,  however,  price  declines 
have  been  very  noticeable  and  basic  lines  have  fallen 
although  just  recently  they  are  holding  firm.  80  to 
85  per  cent  is  said  to  be  the  general  advance  in 
present  prices  over  pre-war  prices. 

In  general,  paints  and  oils  have  been  showing 
some  tendency  to  decline,  although  just  recently  lin- 
seed oil  and  turpentine  have  been  showing  slight 
advances  almost  weekly.  Their  prices  are.  however, 
below  peak  and  not  abnormally  above  pre-war  prices. 


Labor  Wages  Tend  to  Decrease  While 

Production  Increases 


LABOR  is  an  important  factor  in  the  cost  of 
building  as  may  be  seen  from  the  resolution 
which  was  approved  at  the  Joint  Building 
Conference  at  Ottawa  last  week.  In  the  an- 
alysis of  the  distribution  of  costs  as  determined  by 
representatives  at  that  meeting,  it  was  decided  that 
the  direct  labor  charges  approximated)  35  per  cent. 
It  must  be  remembered,  of  course,  that  of  the  cost 
of  materials,  claimed  by  the  conference  to  be  55  per 
cent,  of  the  total  cost  of  the  building,  a  very  large 
proportion  is  labor  in  some  form  or  another.  In  fact, 
many  authorities  endeavoring  to  derive  the  total  labor 
portion  of  building  costs  have  determined  that  at 
least  80  per  cent,  can  be  attributed  to  this  factor. 
From  this  estimate  it  is  thus  evident  that  high  wages 
contribute  more  than  almost  any  other  factor  to  the 
high  cost  of  building.  The  public,  therefore,  looks  for 
a  decrease  in  wages  as  an  incentive  to  the  resumption 
of  building  operations. 

There  is  a  decided  attempt  to  lower  wages  in  all 
lines  of  industry  and  the  recent  labor  troubles  that 
have  developed  are  a  result  of  these  attempts  on  the 


part  of  employers.  In  some  instances,  these  reduc- 
tions have  been  accepted  by  employees  with  good 
grace,  but  in  other  cases  strikes  and  lockouts  have 
taken  place  in  protest.  In  the  building  trades,  the 
builders'  exchanges  and  contractors'  organizations 
throughout  the  country  have  taken  the  initiative  and 
in  many  cases  have  formulated  a  revised  schedule  of 
wages  with  reductions  of  from  5  to  15  per  cent.  A 
noticeable  exception  to  this  policy  has  been  observed 
in  Toronto,  where  the  Builders'  Exchange  signed 
agreements  with  the  trades  at  the  wages  prevailing 
last  year.  Only  in  the  case  of  the  carpenters  was 
there  any  attempt  at  a  departure  from  this  arrange- 
ment, but  the  offer  of  the  Exchange  merely  consisted 
of  an  initial  wage  equivalent  to  that  of  last  year. 
altered  from  time  to  time,  either  up  or  down,  accord- 
ing to  the  trend  of  the  cost  of  living  figures  as  shown 
by  the  Department  of  Labor  Statistics.  This  sugges- 
tion did  not  meet  with  the  approval  of  the  union  and 
it  is  understood  that  last  year's  wage  will  remain 
standard  during  the  agreement  period. 

In  Montreal  the  local  contractors'  association  ap- 
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proved  of  a  revised  schedule  in   which  wages  were 

reduced  10  to  15  per  cent.  While-  some  protests  were 
heard,  no  serious  trouble  has  occurred.  The  con- 
tractors of  Hamilton  followed  a  similar  procedure  and 

while  considerable  trouble  has  developed,  by  way  of 
strikes,  they  are  confident  of  convincing  the  unions 
that  a  reduced  scale  is  necessary  for  a  revival  of  build- 
ing activity.  In  Winnipeg,  a  lower  wage  schedule  is 
now  in  effect  in  most  trades,  the  Joint  Council  of 
Industry  having  arbitrated  the  claims  of  the  employ- 
ers and'  employees,  deciding  in  favor  of  a  tangible  re- 
duction. These  instances  are  but  typical  and  else- 
where in  this  issue  will  be  noted  various  items  con- 
cerning reductions  imposed  by  contractors  in  other 
centres  of  the  Dominion. 

Labor's  argument  in  favor  of  the  maintenance  of 
existing  wages  is  that  cost  of  living  has  not  shown 
any  substantial  signs  of  reduction  but  it  is  interesting 
to  note  that  the  figures  of  the  Department  of  Labor  in 
this  connection  indicate  a  very  considerable  decrease 
in  commodity  prices  throughout  Canada  and  in  the 
figures  for  a  family  budget  for  five  people. 

The  wholesale  prices  in  Canada  in  1914  were  indi- 
cated by  the  index  figure  of  137.  In  March,  1920.  that 
figure  had  risen  to  349,  an  increase  of  155  per  cent. 
In  March,  1921,  it  had  declined  to  363,  which  was  an 
increase  over  1914  of  92  per  cent.  In  retail  prices  the 
figure  for  a  family  budget  for  live  people  stood  at 
$14.36  in  March,  1914.  In  March,  1920,  it  was  $24.97. 
and  in  July  of  the  same  year  rose  to  the  maximum 
of  $26. 6X,  an  increase  of  85  per  cent  over  1914.  In 
March  this  year  it  had  declined  to  $23.88,  or  an  in- 
crease of  66  per  cent,  over  1914. 

\  iewing  the  labor  question  as  a  whole,  one  sees 
no  possibility  of  increased  labor  costs,  but  rather  a 
general  tendency  for  wages  to  decrease  on  an  average 
possibly,  of  10  to  15  per  cent.  The  present  inact- 
ivity of  the  construction  business,  with  the  resulting 
serious  unemployment  conditions,  is  forcing  labor  to 
the  conclusion  that  some  concessions  are  necessary 
to  stimulate  activity  and  cause  re-employment  of  the 
building  trades.  From  figures  which  are  available, 
unemployment  is  more  serious  than  it  has  been  any 
time  during  the  past  two  or  three  years.  Among  all 
of  the  trade  unions  in  'Canada,  at  the  beginning  of 
March,  the  unemployed  represented  16.12  per  cent, 
of  the  total  membership,  as  compared  with  13.07  per 
cent,  at  the  beginning  of  February  and  4.39  per  cent. 
at  the  beginning  of  March,  1920  hi  the  building  con- 
struction group,  the  percentage  of  unemployment  was 
31.38  in  February  compared  with  12.14  per  cent  in 
February,  1920,  and   16.4  per  cent,  in    February,  1919. 

The  question  of  production  is  another  element 
which  must  In-  taken  into  consideration  in  any  analysis 
of  the  building  industry.  In  the  past  few  years  a 
most  deplorable  condition  has  arisen  in  so  far  as  labor 
inefficiency  is  concerned1,     Nol  only  were  wages  high. 

but  the  output  per  man  was  much  below  what  was 
recognized  as  standard  in  pre-war  days.  In  certain 
trades,   such   as  bricklaying,   this   was  more   noticeable 

than  in  others,  but  the  fact  remained  that  in  till  trades 
there  was  such  a  noticeable  falling  off  in  productive 

effort   that  the  C0S1  of  building  was  made  even   larger 

than  was  warranted  by  the  increase  in  wages  alone. 

\   change   in   this  condition  litis  been    very   evident. 

however,  in  the  last  few  months  and  many  contractors 

have  definitely  st.ated  to  the  "Contract  Record"  that 
labor  efficiency  is  back  to  its  pre-war  conditions. 
Lack  of  employment  and  slackness  of  business  in 
general  will,  no  doubt,  contribute  materially  toward 


maintaining  better  conditions  of  production  and  if  the 

public   can    be   assured,  that   such    is   really    the   i 
they   will,     undoubtedly,     be     partly     convinced   that 
building  Operations  can   safely  be  revived   without  the 

possibility  of  having  funds   wasted  through   lack  of 
productive  effort  on  the  part  of  labor  by  it-  -lack- 

and  inefficiency. 


New  Form  of  Wall  Tie 

This  invention  relates  to  wall-lies  which  are  em- 
ployed for  maintaining  at  the  requisite  distance  apart 
the  shells  of  a  cavity  wall  of  a  building  or  the  like. 
The  invention  relates  more  particularly  to  metal  wall- 
ties  in  which  a  coating  of  enamel  or  the  like  is  pro- 
vided to  protect  the  tie  again-t  corrosion  by  moisture 
and  the  like.  Such  metal  ties  art  usually  made  from  a 
metal  blank,  of  rectangular  section,  the  ends  being 
fish-tailed  or  similarly  extended  to  give  a  grip  in  the 
mortar  or  concrete  of  the  walls  in  which  they  are  em- 
bedded. When  such  ties  tire  coated  with  enamel  or 
the  like  there  is  a  tendency  for  the  coating  to  crack 
at  the  sharp  edges  with  the  result  that  corrosion  takes 
place.  In  accordance  with  the  present  invention,  the 
blanks  from  which  the  ties  are  made  are  formed  with- 
out Sharp  edges,  so  that  the  cracking  tendency  of  the 
enamel  or  the  like  is  minimized. 

In  the  accompanying  drawings.  Fig.  1  represents 
an  elevation  of  a  wall-tie;   Fig.  2  represents  a  plan  of 
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the  same;  Fig.  3  represents  to  enlarged  scale  the 
cross-section  of  the  tie  taken  along  the  line  (XX), 
Fig.  2.  The  tie  is  formed  from  a  strip  (a)  of  metal, 
the  edges  of  which  are  rounded:  the  degree  of  round- 
ing may  be  varied,  but  it  is  preferred  that  the  < 
shall  form  semi-circles.  .\  twist  (t)  is  formed  in  the 
usual  manner  in  the  centre  of  the  tie  to  assist  in  over- 
coming the  tendency  for  moisture  to  creep  from  one 
side  of  the  tie  to  the  other. 

The  ends  (a)  art  expanded  or  fish-tailed:  it  is  not 
essential  that  the  edges  of  these  ends  be  rounded  be- 
cause they  become  embedded  in  mortar  or  the  like 
and  so  are  protected  from  the  action  of  moisture. 

The   invention   may   be   summarized   as   follows. 

(  1  )  A  wall  tie  formed  from  a  metal  bar  or  strip. 
the  connection  of  which  posse&es  no  sharp  edges  for 
the    purpose    described. 

(2)      A   wall-tie  constructed  from  a  metal  strip  or 
bar   of   which    the    cross  section    is    a    rectangle   with 
rounded   edges   substantially   as   and    for   the   pur 
herein  described. 
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the  Open  Shop 


Expressions  of  Opinion  from  Prominent  Members  of  the  Industry 
General  Agreement  with  the  Principles  of  the  Open 
Shop— Labor's  Viewpoint 
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HALL  we  operate  our  business  op  the  "pen 
3hop  or  on  the  closed  shop  principled'  This 
is  the  question  that  is  forcing  itself  upon 
many  a  contractor  in  these  critical  days  when 
serious  labor  troubles  are  developing,  chiefly  in  pro- 
test against  the  reduced  wages  which  employers  are 
endeavoring  to  arrange  with  a  view  to  improving 
trade  conditions.  On.  the  merits  of  the  open  shop  a- 
an  alleviator  of  these  labor  evils,  there  are  many  dif- 
ferent ideas,  and  between  the  staunch  supporter  oi 
unionism  and  its  bitter  antagonist,  there  is  every 
possible  shade  of  opinion.  The  fact  remains,  how- 
ever, that  to-day  there  is  a  pronounced  leaning  on  the 
part  of  employers  and  the  public  toward  the  so-called 
•pen  shop  idea  of  employment  relations. 

Just  what  open  shop  means  is  a  matter  that  differs 
somewhat  in  the  minds  of  different  people.  To  the 
out-and-out  opponent/  of  labor  unionism,-  the  open 
shop  means  a  non-union  shop,  but  to  those  who  hold 
more  moderate  and  broad-minded  ideas,  the  open  shop 
means  a  condition  under  which  is  granted  the  right 
of  employer  and  employee  to  enter  into  and  determine 
the  conditions  of  employment  relations  with  each 
other,  without  reference  to  the  affiliations  or  rion- 
afnliation  of  either  with  any  organization.  Enlarging 
on  this  definition  of  the  open  shop,  we  can  do  no  bet- 
ter than  quote  the  preface  of  a  lengthy  letter  received 
l)\  the  editor  of  the  Contract  Record  from  a  prominent 
Windsor,  Out.,  construction  firm.  The  writer  of  this 
letter  states  his  idea  of  the  open  shop  plan  in  these 
words : — 

"In  the  building  industry,  the  question  of  open  shop, 
which  is  being  raised  and.  advocated  so  strongly  by  the  con- 
tractors, the  owners,  the  public,  and  in  many  cases  by  the 
men  themselves,  means  in  its  last  and  only  analysis  just 
what  the  terms  indicate  in  plain  King's  English.  It  might 
be  described  as  that  condition  where  any  craftsman,  with 
capabilities,  training  and  experience,  may  offer  to  mankind, 
through  the  medium  of  an  employer,  the  benefits  of  his  ser- 
vices, and  that  in  offering  these  services,  he  shall  be  un- 
hampered by  any  restrictions  excepting  those  imposed  by 
the  dictates  of  his  own  conduct  and  conscience.  It  means. 
on  the  other  hand,  that  an  employer  has  the  right  to  avail 
himself  of  the  benefits  of  the  services  of  any  craftsman,  bas- 
ing bis  hire  on  the  needs,  contingencies  and  requirements 
oi  the  work  to  be  done  and  the  capability  of  the  workman. 

"Modern  usages  and  practices  have  to  a  certain  extent 
diverted  the  meaning  of  the  term  open  shop  to  a  paraphrase 
for  a  condition  of  arrangement  designating  any  operation  or 
industry  which  employs  or  uses  any  person  not  belonging  to 
a  labor  union  as  being  an  open  shop.  This  is  not  the  open 
shop   condition." 

The  Trade  Unionists'  View  of  the  Open  Shop 

The  trade  unionist,  of  course,  sees  in  the  applica- 
tion of  the  open  shop  principle  some  attempt  to  oxer- 
throw  the  unions  and  operate  independent  of  them, 
perhaps  no  better  expression  of  this  attitude  has  ap- 
peared than  in  the  words  of  Matthew  Woll,  vice-presi- 
dent of  the  American  Federation  of  Labor,  as  contain- 
ed in  an  article  in  a  recent  issue  of  Forbes  Magazine. 


under  the  caption.  "Looking  at  the  Open  Shop  Move- 
ment from  the  Union  Labor  Poinl  of  View."     It  runs. 

"The  appeal  for  the  so-called  American  plan  of  open 
shop  is  a  spacious  plea  not  exclusively  designed  to  attract 
public  favor  and  support.  It  is  an  artful  device  intended  to 
weaken  the  forces  of  efficiently  organized  groups  of  work- 
men, under  a  system  of  law  which  makes  a  fetish  of  the 
individual  rights  of  workers  and  o!  the  collective  opportuni- 
ties of  employers." 

The  motive  behind  this  movement,  as  Mr.  Woll 
and  the  trade  unionist  see  it.  is  expressed  i"  hi-  words 
in  this  fashion  : 

"To  men  of  practical  affairs  and  average  experience  in 
our  industrial  life,  it  is  clear  thai  the  ultimate  objective  of 
the  so-called  open  shop  movement  is  the  complete  elimina- 
tion of  an  effective  collective  voi.-c  oj  labor,  in  determining 
the  terms  and  conditions  of  employment  and  the  exclusive 
domination  of  the  will  of  those  charged  with  the  adminis- 
tration  of   corporate   business   enterprises.*' 

This  labor  official  accuses  employer-  of  purposely 
endeavoring  to  kill  the  union  movement  and  bluntly 
asserts  that  they  are  using  the  open  shop  as  a  means 
of  completing  the  downfall  of  the  trade  union  move- 
ment. In  this  connection  Mr.  Woll'-  article  con- 
tinues:— 

"Those  employers  interested  in  furthering  the  so-called 
open  shop  who  are  of  a  legal  turn  of  mind  define  the  open 
shop  as  one  wherein  union  and  non-union  men  may  work 
together  in  perfect  accord  without  fear  of  discrimination  by 
employers;  so  that  all  may  secure  employment  regardless 
of  their  affiliation  or  non-affiliation  with  a  trade  union,  pro- 
vided that  union  workmen  accept  like  terms  and  conditions 
of  employment  prescribed  for  non-union  workmen.  Phi 
in  such  language  as  to  appear  patriotic  in  essence  and  spirit. 
it  is  purposely  designed  to  permit  associated  employers  and 
combinations  of  corporate  interest*  to  promote  and  further 
destructive  efforts  against  the  rights  of  wage  earners,  with- 
out violating  the  principles  of  equity  through  which  em- 
p'oyers  have  successfully  appealed  to  our  chancery  courts  in 
restricting  and  enjoining  the  effective  functions  of  the  trade 
union   movement. 

"Practical  business  men.  however,  are  more  frank  in  their 
understanding  of  the  open  shop.  They  bluntly  assert  that 
it  is  impossible  and  not  conducive  to  harmony  in  the  work- 
shop to  employ  two  classes  of  workmen:  one  union,  another 
non-union.  That  sooner  or  later,  one  of  these  classi 
workmen  will  dominate — usually  the  union  workmen.  Any- 
one familiar  with  industrial  affairs  from  the  practical  point 
of  view,  not  influenced  by  the  allurement  of  a  retainer  fee. 
blinded  by  euphonious  terminology,  nor  absorbed  in  purely 
abstract  reasoning,  understand-  clearly  that  the  open  -hop 
proposal  is  intended  as  a  disintegrating  factor,  and  that  its 
particular    assignment     i-    the    establishing    of    the    non-union 

shop — closed  to  union  workmen." 

"Deny  workmen  the  Opportunity  for  collective  redress." 
concludes  Mr.  Woll,  "place  them  in  a  continuous  fear  of  dis- 
charge and  retaliation  by  employers,  rob  them  of  the  hope 
and  opportunity  for  improved  conditions  of  work  and  of  a 
better  life,  and  you  will  have  workmen  that  will  become 
morose,  sullen,  and  rebellious.  Deny  workmen  the  oppor- 
tunity of  mutual  helpfulness  and  tin-  right  and  power  of  fra- 
ternity in  industry,  and  you  will  drive  them  into  secret 
chambers  lighted  by  the  red  beams  of  the  torch  of  revolu- 
tion. Russia  to-day  presents  a  living  example  of  the  conse- 
quences of  despotism  and  tyranny,  and  a  submerged  hu- 
manity." 

The    view    expressed    in    these    quotations    may    be 
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taken  as  representative  of  the  opinions  of  most  trade 
unionists.      Howjever,   it    must    not    be   assumed   that 
this  is  a  fair  analysis  of  the  open  shop  plan,  for  the 
very  fact  that  it  is  being  sponsored  more  and  more  b) 
the  public  is  spme  argument  in  its  favor.    The  ques 
tion,  indeed,  is  not  one  that  affects  merel)   the  rela- 
tionship of  employer  and!  employee  but  it  has,  in  addi- 
tion, a  \cr\   important  bearing  on  the  public  at  large. 
In    many    cases    the   public   has   not    viewed    with    any 
favor  the  arbitrary  actions  of  many  elements  in  union 
labor,  and  as  a  result  has  become  more  or  less  antag 
onized   to   the   union   shop   principle.      Open    shop,   in 
the   minds  of   the  public   is  on   this  account   advanced 
as  a  possible  way  out  of  the  overbearing  and  unreason 
.able  attitude  of  certain  sections  of  the  labor  unions. 

The  public's  interest  in  this  question  is  very  well 
expressed  in  the  letter  referred  to  at  the  beginning  of 
this  article.  It  is  from  a  prominent  Windsor,  Out., 
contractor,  whose  words  are  quoted  as  follows: — 

"It  is  certainly  obvious,  and  lias  Keen  proven,  that  the 
grouping  of  workmen  into  classification  as  to  craft  or  trade, 
has  been,  is  now,  and  will  continue  to  be  beneficial,  helpful 
and  even  necessary,  and  labor  organizations  surely  have  a 
vital    function    in    modern    economics. 

"It  seems  that  the  real  crux  of  the  question  lies  in  the 
true  aim  and  end  of  the  labor  organizations,  and  whether  or 
not  it  is  their  plan  to  attempt  to  seek  control  of  their  em' 
ployers  or  the  public  at  large,  or  whether  they  seek  to  per- 
fect the  proper  control  of  their  own  members  to  the  end  that 
the  public  shall  reap  the  reward  of  their  fruitful  efforts. 

"The  trouble  which  seems  to  be  manifest  at  the  pre- 
sent  time  is  not  fixed  between  employer  and  employee  alone, 
but  reverts  to  alTcci  the  public,  and  more  and  more  comes 
the  realization  that  the  manipulations  of  agreements  or  work- 
ing rules  must  take  into  consideration  the  rights,  the  needs 
and    demands   of    the    public. 

"During  the  stress  of  war  and  since,  the  labor  unions 
have  to  some  extent  injured  their  position  by  conducting 
their  organization  to  develop  an  arbitrary  stand  against  all 
comers,  and  the  gradual  development  of  this  position  has 
brought  before  the  modern  public  the  realization  that  it  is 
suffering  keenly  the  soreness  of  an  economic  growth,  which 
must  be  cured. 

"No  nation  or  group  of  nations  will  long  suffer  a  condi- 
tion which  harbors  trouble  at  the  expense  of  its  people,  and 
the  ultimate,  if  not  immediate,  result  of  the  present  relations 
between  unions  and  employers  must  have  a  solution,  which 
we  feel  will  he  a  plan  of  optional  employment,  or  open  shop. 

"If  such  an  arrangement  is  distasteful  to  organized  labor, 
it  can  only  be  said  that  the  aim  of  organized  labor  has  been 
misdirected.  If  the  arrangement  is  acceptable  to  unionism, 
then   truly  the  aim  of  organized   labor  is   worthy  and   sound. 

"In  either  case,  this  arrangement  vvi'l  have  been  brought 
about  by  the  conduct  of  tin-  unions  themselves/' 

No  Ill-feeling  Toward  Unions 
In  suggesting  the  adoption  of  the  open  shop  prin- 
ciple  many   employers   are   not   governed   by   any    ill- 
feeling  towards  the  trade  unions,  but  are.  rather,  con- 
vinced   that    the   trade    unions   have   misdirected    their 
proper   functions  and   so   have   brought    condemnation 
upon  themselves.     Several  letters  from  prominent  con 
tractors  have  come  to  the  editor  which  indicates  that 
their   writers   arc   entirely   in   accord   with   properly   di- 
rected  trade  un*on   methods.      For   example,   the  fol- 
lowing paragraphs  from  the  president  of  a  well-known 
and   influential  Toronto   firm   of  engineers  and  con 
tractors  is  apropos  of  this  point: — : 

"While  I  believe  t!  at  no  man  should  be  able  to  dictate 
lo  an  employer  whom  he  shall  employ  and  whom  he  shall 
not,  nor  to  a  man  how  much  work  he  may  do.  how  many 
hours  he  shall  work  nor  how  much  pay  he  shall  receive.  I 
do    believe    that     trade    unions    could    be    made    to    fill    a    most 

useful  place: 

"If  every  union  insisted  that  its  members  should  be 
skilled,  efficient  workmen,  willing  to  do  a  good  day's  work 
and  anxious  to  uphold  the  reputation  of  their  organization, 
they  would  not  need  to  resort  to  a  'closed  shop'  policy; 
employers  would  favor  union  men  and  employ  them  when- 
ever possible;    then-  would  he  an  altogether  different   feeling 


en  the  union  and  tin-  employer,  and  the  union  would 
be  able-  to  approach  the  employer  knowing  that  they  would 
receive   everj    consideration   and   assistance   in   bettering   the 

lot    of  the  working   man." 

Hamilton's  Plan 

The  building  trades,  as  much  as  any  other  indus- 
try, have  been  suffering  in  the  past  few  months  from 
labor  disorders,  some  graver  than  others,  and  a 
direct  result  there  has  been  a  very  pronounced  trend 
in  many  sections  of  the  country,  at  least  toward 
the  open  shop  scheme  of  employment  relations.  In 
the  majority  of  cities  the  choice  between  open  and 
closed  shop  conditions  is  left  entirely  to  the  judg- 
ment of  the  individual  contractor.  In  other  cities. 
however,  we  see  a  tendency  for  employer-  to  associ- 
ate together  for  the  promulgation  of  open  -hop  -(lea-. 
In  Hamilton,  Out.,  for  example,  the  local  contractors' 
organization  adopted  at  a  meeting  last  January  the 
so-called  optional  plan  of  employment,  the  chief 
features  of  which  are  embodied  in  the  following 
principles : — 

"By  tin  use  of  the  term  'Optional  Plan  of  Employment' 
it  is  meant  that  all  men  should  have  equal  right-  to  work  on 
any  and  a'l  projects  without  regard  to  affiliation  or  non- 
affiliation  with  organized  labor.  It  should  be  considered  a 
fundamental  constitutional  right  of  every  employee  to  sell 
his  services  where  he  may.  without  fear  or  hindrance.  To 
explain:  the  fact  that  other  employees  on  the  same  project 
or  building  may  be  operating  under  a  trade  agreement  or 
closed  shop  condition  shall  not  bar  an  employer  or  his  work- 
men who  are  not  operating  under  such  agreement  or  condi- 
tion from  enjoying  equal  rights  and  privileges  on  said  project 
or  building. 

"A  due  regard  should  he  held  lor  all  contracts  for  labor. 
commonly  known  as  trade  agreements,  to  which  any  em- 
ployer or  group  of  employers   may   subscribe. 

"Where  any  tradesman,  working  under  a  so-called  trade 
agreement  shall  interfere  with  or  intimidate  by  sympathetic 
strike  or  otherwise,  workmen  in  other  trades  or  shall  hinder 
them  in  the  execution  of  their  work,  such  tradesmen  shall  be 
considered  as  acting  in  contravention  of  the  Optional  Plan  of 
Kmployment,  and  the  parties  in  support  of  this  plan  will 
lend  every  support  and  assistance  within  their  power  to  em- 
ployers affected   by   such   breach   of   agreement. 

"By  adopting  this  plan  of  employment  it  is  not  considered 
that  wages  should  in  any  way  be  restricted,  but  that  workmen 
should  receive  a  fair  wage,  in  keeping  with  the  conditions 
and   prices  of  the  times 

"It  is  also  considered  that,  where  a  contractor  chooses 
to  operate  a  union  shop,  the  Industrial  Council  created 
through  the  past  year  should  be  made  a  compulsory  reference 
court    for  all   matters   in   dispute. 

"The  association's  attitude  toward  the  contractors  who 
choose  open  shop  is  this:  The  association  guarantn 
them  peaceful  conduct  of  their  work.  Such  open  shop  con- 
tractor or  employer  is  free  to  solicit  and  obtain  business 
w  here  he  can  get  it.  without  regard  to  the  affiliations  of  other 
men  on  the  work  with  trade  unions  and  this  association  sim- 
ply assures  him  that  he  will  not  be  molested  and  his  men 
will  not  be  intimidated.  That  closed  shop  condition  which 
exists  in  large  \iuericau  cities  will  not  be  tolerated  here  nor 
will  they  be  allowed  to  develop  to  a  point  where  the  con 
tractor  will  have  to  obtain  his  business  only  where  his  union 
conditions  permit,  and  only  from  such  people  as  these  unions 
approve  " 

Typical  Opinion 

In  order  to  determine  what  is  the  trend  in  employ- 
ment relations  in  the  construction  industry  of  Canada, 
the  editor  has  asked  a  number  o\  contractors  to  ven- 
ture an  opinion  on  the  merit-  of  the  open  shop.  In 
one  reply  only  did  we  detect  any  opposition  to  the 
open  shop  policy.  This  writer,  a  Toronto  cm  Stone 
contractor,   expresses   his   viewpoint    thus: — 

"1  have  always  been  opposed  to  the  open  shop  policy  in 
skilled  trades,  realizing  that  men  who  have  a  skilled  trade 
will  be  found  together  whether  the  employer  may  recognize 
it  or  not.  For  this  reason.  1  believe  in  working  agreements 
being  made  for  a  period  of  time  so  that  the  employer  has  a 
working  basis  from  which  he  can  estimate  his  cost  of  pro- 
duction. 

"The   open    shop   policy   in    the   building    industry,   in   my 
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opinion,  will  create  a  chaotic  condition.  The  building  sea- 
sons are  short,  and  when  it  is  at  its  height,  there  is  always 
a  shortage  of  men.  Without  agreements  of  any  kind  the 
workman  will  take  advantage  of  this  condition  and  demand 
conditions  that  would  be  injurious  to  the  industry.  The 
employer  having  work  which  has  to  be  completed  is  com- 
pelled to  meet  these  demands  at  a  time  when  he  is  at  a  dis- 
advantage. For  this  reason  I  say  the  open  shop  in  the 
building  industries  in  large  cities  may  sound  well  in  theory 
but  in  practice  it  will  not  work  to  advantage." 

Other  viewpoints,  all  favorable  to  the  open  shop, 
are  expressed  in  the  following  letters,  all  of  which 
are  from  well  known  contracting  organizations : 

Toronto,  Out. 

The  coming  of  the  open  shop  depends  on  world-wide 
trade  conditions,  which  are  impossible  to  forecast.  The 
natural  law  of  supply  and  demand  will  fix  the  price  at  which 
labor  can  be  employed. 

1  f  union  men  will  not  work  at  these  prices  someone  else 
must  and  will.  If  railway  men  will  not  accept  less  wages, 
railway  rates  cannot  come  down.  If  freight  rates  and  labor 
remain  high,  building  material  cannot  come  down.  If  build- 
ing materials  and  building  labor  does  not  come  down  in 
price,  buildings  will  not  be  built  and  rents  will  remain  high. 
If  buildings  arc  not  built,  mechanics  will  be  unemployed  and 
will   be  unable  to  pay  high  rents. 

It  would  appear  as  if  this  impossible  situation  were 
already  reached.  It  is  now  up  to  the  unions.  If  they  accept 
such  reductions  as  may  be  necessary  to  make  building  attrac- 
tive or  even  possible,  all  may  be  well.  If  they  do  not,  it  will 
only  be  a  short  time  until  we  have  open  shop. 


Windsor,   Ont. 

We  feel,  of  course,  that  there  are  arguments  both  ways 
on  this  matter,  believing  that  for  many  years  the  average 
employer  took  advantage  of  unorganized  labor  and  that, 
later,  organized  labor  took  advantage  of  the  average  em- 
ployer. However,  our  personal  opinion  is  that  the  open  shop 
method  should  now  prove  to  be  the  better  for  all  parties 
concerned,  inasmuch  as  most  employers  of  labor  have  been 
awakened  to  the  fact  that  results  come  from  fair  play  to 
their  men.  On  the  other  hand,  if  it  were  not  for  a  few  paid 
agitators,  we  feel  that  it  would  be  quite  possible  to  run  the 
country's  industries  with  unionized  labor.  The  fact  remains, 
though,  that  it  is  quite  impossible  to  keep  the  paid  or  unpaid 
agitator  out  of  the  way,  so  that  the  open  shop,  in  our  esti- 
mation,  is  practically  the  only   solution. 

The  one  outstanding  feature  that  seems  unfair  to  us  in 
connection  with  the  closed  shop  is  the  one-wage-to-all  idea, 
rather  than  a  sliding  scale  to  correspond  with  a  man's  ability. 


Toronto,  Ont. 
The  open  shop  seems  to  be  the  only  solution  to  any 
permanent  reduction  in  the  present  high  cost  of  living.  In 
spite  of  the  many  arguments  labor  may  advance  in  favor  of 
the  closed  shop,  the  working  man  must  realize,  and  will  real- 
ize soon,  that  the  present  pay  envelope  can  only  be  main- 
tained by  the  speeding  up  of  production.  The  union  method 
of  equal  pay  to  every  worker  in  a  particular  trade  seemed 
possible  in  theory,  but  it  has  decidedly  fallen  down  in  prac- 
tice. There  has  been  no  real  incentive  for  a  man  to  do  better 
or  more  efficient  work,  and  the  consequence  was  that  good 
mechanics  became  scarce,  production  fell  rapidly,  and  was 
the  real  cause  that  the  advance  in  the  pay  envelope  did  not, 
in  many  cases,  keep  pace  with  the  cost  of  living.  It  is  the 
writer's  opinion  that  this  condition  cannot  again  exist  if  we 
want  real  and  lasting  prosperity  in  the  country.  If  the  unions 
cannot  or  will  not  change  their  present  system  and  put  their 
members  on  a  graduated,  efficiency  scale  of  wages,  then  it 
seems  there  is  no  alternative  but  the  open  shop. 


-,,  ...  Kitchener,  Ont. 

the  open  shop  is  the  proper  method  of  conducting  all 
business  enterprises.  It  is  founded  upon  the  principles  of 
all  good  governments.  It  is  perfect  individual  liberty  It 
does  not  prevent  union  members  from  obtaining  work  where 
others  of  an  opposite  belief  are  working.  It  need  not  oppose 
any  of  the  cardinal  purposes  of  the  announced  aims  of  the 
unions  It  operates  when  unjust  demands,  unreasonable 
rates  of  pay  and  autocratic  methods  of  enforcing  them  com- 
pel employers  to  use  their  own  best  judgment  how  to  manage 
their  own  businesses  which  frequently  conflicts  with  the 
decisions  of  the  union  managers.  It  is  opposed  by  the  unions 
more  frequently  because  it  weakens  their  method  of  com- 
pelling agreement  with  them  than  because  it  lessens  their 
rates  of  wages. 


Much  Good  Accomplished  by  "Get 
Together"  Conference 

An  Employer  Delegate's  Impressions  of  the 
Recent  Ottawa  Meeting 

Tl  1 E  scene  presented  in  the  Senate  Railway 
Committee  Room  on  Tuesday  morning,  May 
3rd,  was  certainly  unique, — unique  from  many 
points  of  view.  There  was  gathered  there  an 
assembly  of  men  holding  most  divergent  opinions 
working  along  most  divergent  lines,  come  together 
from  every  quarter  of  the  Dominion,  but  all  converg- 
ing toward  the  one  object, — the  betterment  and  the 
stabilizing  of  the  building  and  construction  industry. 

The  Minister  of  Labor,  in  his  wisdom,  realizing 
that  the  construction  business,  the  second  largest  in- 
dustry in  the  Dominion,  the  industry  which  absorbs 
more  labor  per  dollar  expended  than  any  other — real- 
izing that  herein  lay  the  solution  to  the  business  stag- 
nation which  lies  like  a  cloud  over  the  country,  called 
this  conference  together. 

Thirty  representative  employers  or  contractors, 
all  members  of  the  Association  of  Canadian  Building 
and  Construction  Industries,  and  thirty  representative 
labor  leaders  from  the  ranks  of  international  labor, 
the  largest  labor  organization  in  Canada,  sat  down 
together  under  the  chairmanship  of  the  minister  him- 
self and]  fur  four  days  they  worked  steadily  in  com- 
mittees and  debated  strenuously  in  open  conference. 

Much  good  work  was  done  in  the  field  where  in- 
terests were  common,  and  contentious  matters  were 
tacitly  left  alone  until  the  third  day.  Then  the  big 
question  of  wage  rates  was  introduced  on  the  floor  of 
the  house, —  eloquence  knew  no  bounds,  and  the  little 
he-devils  that  decorated  the  ceiling  of  the  chamber 
grinned  down  with  equal  derision  on  both  sides  of  the 
house. 

Finally,  labor  was  forced  to  admit  by  resolution 
the  obvious  fact  that  wage  "adjustments"  were  neces- 
sary in  the  different  localities  where  high  peaks  ob- 
tained, and  that  such  adjustments  should  be  made 
forthwith  by  the  local  bodies  in  control. 

The  conference  was  the  first  of  its  kind  ever  held 
in  Canada.  Both  sides  were  represented  by  men 
from  Vancouver  to  Halifax,  and  no  man  on  either  side 
could  "speak  freely"  of  his  own  home  town. 

The  debate  was  interesting,  and  sometimes  can- 
did to  an  extreme.  The  interest  was  always  intense, 
the  results  were  on  the  whole  satisfactory,  and  the 
trouble  and  expense  to  the  department  of  labor  was 
well  repaid. 

Let  us  hope  it  will  not  be  the  last  "get-together" 
meeting  of  the  building  industry. 

Officers  of  Montreal  E.I.G. 

Air.  J.  H.  Hunter,  chief  engineer  of  the  Canada 
Starch  Co.,  is  the  new  chairman  of  the  Montreal 
branch  of  the  Engineering  Institute  of  Canada.  He 
was  elected,  in  succession  to  Mr.  A.  Surveyer,  at  the 
annual  meeting  held  on  May  5.  Mr.  J.  Duchastel, 
city  engineer  and  manager  of  the  City  of  Outremont, 
is  vice-chairman,  with  Mr.  J.  L.  Busfield.  principal 
assistant  engineer  to  Walter  Francis  &  Co.,  re-elected 
hon.  secretary-treasurer.  The  members  of  the  com- 
mittee elected  were  Mr.  A.  E.  Dubuc,  Prof.  Chas.  M. 
McKergow  and  Mr.  S.  F.  Rutherford.  The  annual 
report  of  the  executive  committee  was  read  by  Mr. 
K.  B.  Thornton,  which  showed  a  membership  of  819 
in  the  Montreal  branch. 
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Building  Labor  Protests  Against 

Wage  Reductions 

Strikes  Indicate  the  Attitude  of  the  Building  Trades  Toward    . 
Any  Recession — A  Resume  of  Conditions  in  Cities 
Where  Trouble  Has  Developed 


THERE  has  been  evident,  since  the  first  of  May, 
a  great  deal  of  uncertainty  in  most  lines  of 
industry,  with  labor  trouble  developing,  inci- 
dent largely  on  the  refusal  of  the  unions  to 
accept  wage  reductions  proposed  by  the  employers. 
In  the  building  industry,  with  which  this  article  is  par- 
ticularly concerned,  there  is  a  current  of  unrest  in 
almost  every  city  of  the  country,  which  has  culminated 
in  a  general  strike  in  Ottawa  and  one  of  somewhat 
smaller  proportions  in  I  lamilton.  as  well  as  trade  walk- 
outs of  less  serious  character  in  several  other  munici- 
palities. In  some  cases,  where  a  difference  between 
the  demands  of  the  employers  and  employees  has  been 
apparent,  a  settlement  has  been  effected  by  a  com- 
promise, or  the  parties  concerned  have  submitted  to 
arbitration.  In  a  few  instances  the  reductions  put  in 
force  by  the  employers  hive  been  accepted  by  the 
trades  without  the  development  of  any  trouble. 

A  summary  of  conditions  as  they  appear  at  the 
time  of  writing  is  presented  herewith.  By  the  time 
this  issue  is  off  the  press,  it  is  possible,  of  course,  that 
some  of  the  difficulties  will  have  been  settled,  but  at 
any  rate,  the  reports  show  that  the  situation  in 
the  construction  industry  to-day  is  not  all  "smooth 
sailing." 

Moncton,  N.  B. — Union  painters,  plasterers  and 
decorators,  plumbers  and  steamtitters.  and  metal 
workers  went  on  strike  mi  May  3  after  failing  to  come 
to  an  understanding  with  employers  who  had  cut 
wages  15  per  cent.  The  plumbers,  however,  returned 
to  work  the  following  day,  after  arranging  for  a  re- 
tention of  last  year's  wage  schedule  of  85c  an  hour 
for  journeymen.  At  the  time  of  writing  the  other 
trades  were  still  out. 

Moose  Jaw,  Sask.- -The  Builders'  Exchange  ar- 
ranged a  new  wage  scale  with  reductions  ranging  from 
15  to  2?  per  cent.  This  was  to  take  effect  on  May  (». 
but  the  building'  trades  unions  walked  out  on  Ma)  A 
demanding  a  continuation  of  last  year's  schedule.    The 

proposed  scale  calls  for  $1.10  for  bricklayers,  80c  for 

carpenters,  SI. 05  for  plasterers  and  40c  for  laborers. 
The  wages  of  the  electricians,  plumbers  and  stcam- 
fitters  and  the  sheet  metal  workers  has  already  been 
set  by  the  provincial  associations  and  runs  for  the  first 

mentioned  85  cents,  for  the  second  l|()  cents,  and  the 
last  SO  cents. 

The  new  scab'  of  wages  was  a  result  of  a  feeling 
on  the  part  of  the  contractors  that  the  time  had  come 
when  the  wages  of  the  building  trades  should  be  low- 
ered. It  was  pointed  out  that  the  prices  of  materials 
were  dropping  and  that  the  prices  of  other  commodi- 
ties and  wages  in  other  lines  of  work  were  also  un- 
dergoing a   change. 

Brantford,  Ont. —  The  master  builders  on  April  30 
issued  the  following  statement:  "The  local  bricklayers 
and    carpenters    having    demanded    the    same    rate    of 


wages  for  the  ensuing  year,  viz.,  $1  and  80  cents,  re- 
spectively, and  absolutely  refusing  to  consider  any 
reduction,  the  builders  of  the  city  at  a  representative 
meeting   held    Friday   evening-   unanimously    decided 

that,  in  line  with  the  times  and  owing  to  change-  in 
conditions,  particularly  in  regards  to  reduction  of  liv- 
ing dots,  and  in  keeping  with  the  reduction  in  ma- 
terials which  is  taking  place,  the  bricklayer-'  and  car- 
penters' wages,  together  with  the  plasterers'  should  be 
reduced  by  10  cents  per  hour,  the  change  to  take  effect 
May  1st.  This  was  felt  to  be  justifiable  and  it  was 
agreed  should  help  to  stimulate  building  and,  by  mak- 
ing more  work  for  the  trades,  in  reality  place  the  men 
in  as  good  or  better  position  than  at  the  old  rate." 

The  three  unions  concerned  protested  against  the 
proposed  reduction,  but  still  remained  at  work,  pend- 
ing a  settlement.  A  few  days  later,  however,  the 
bricklayers  walked  out.  demanding-  last  year's  scale. 
Some  master  builders,  not  members  of  the  Exchange, 
are  said  to  have  agreed  to  pay  $1.00  an  hour  to  brick- 
layers and  plasterers,  and  their  work  is  proceeding. 
\  despatch  states  that  the  carpenters  would  not  object 
to  the  decrease  so  much  if  assured  that  the  customer 
would  get  the  full  benefit  of  it. 

Welland,  Ont. — According-  to  F.  \Y.  Dilworth.  sec- 
retary of  the  Welland  Builders'  Exchange,  the  brick- 
layers are  in  accord  with  the  cut  of  10c  an  hour  and 
have  signed  up  with  the  masters  at  the  new  rate  of  90 
cents. 

Montreal,  P.Q.  —  The  stonecutters  of  Montreal 
struck  on  May  3,  the  issue  at  stake  being  their  request 
for  an  increase  of  wages  from  75*.-  to  SI  per  hour.  An- 
other feature  of  their  demand-,  is  that  the  machine 
men  shall  be  paid  at  the  same  rate  as  the  stonecutters. 

The  masters  refused  the  request,  claiming  that  this 
would  mean  a  40  per  cent,  increase  over  last  year's 
wages,  and  SO  per  cent,  over  1919.  They  also  contend 
that  a  machine  man  is  only  semi-skilled,  and  works 
regularly  nine  or  ten  hours  a  day.  so  that  the  union 
demands  for  machine  men  would  mean  eight  hours  at 
$1  or  one  and  two  hours  at  $1.50  (time  and  a  half,  for 
overtime),  making  $9.50  to  $11  a  day  for  what  they 
maintain    is  practically  a   laborer. 

Glace  Bay,  N.S. — Carpenters  employed  by  Rhodes 

Curry  Co..  Sydney,  on  contracts  in  this  town,  went  on 
strike  on   May  _'  in   protest   against   the  cut  in   w 
from    75c    to  65c   an   hour.      The    men   claim    that    the 
work   is  being   done   under  contract   and   their  rate  of 
wages  should  stand  until  the  work  is  completed. 

Quebec,  P.Q. — Building  is  particularly  brisk  in  the 
city  now  and  contractors  state  they  have  enough  work 
on  hand  to  keep  them  busy  until  the  end  of  the  season. 
Contractors  state  that  labor  is  plentiful,  but  will  he 
dearer  this  year  than  last.  The  carpenters  have  made 
demands  for  an  increase  and  the  bricklayers  and 
masons   are   also    talking   of    wage   costs.       \-ked    the 
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reason  of  this,  a  member  of  the  Quebec  Builders'  As- 
sociation stated  that  local  members  of  the  National 
Union  are  demanding  the  same  rates  as  those  paid  to 
International  Union  tradesmen.  A  Montreal  firm 
which  has  a  large  contract  in  the  city  is  employing 
Montreal  men  who  are  members  of  the  International 
Union.  The  result  is  that  members  of  the  National 
Union  here  are  demanding  that  they  be  paid  the  same 
rates.  Should  their  demands  be  met  it  will  mean  a 
genera]  increase  in  the  wages  paid  to  the  building 
trades  of  from  35  to  30  per  cent. 

London,  Ont. — The  bricklayers  refused  to  accept 
a  cut  of  10c  an  hour,  as  suggested  by  the  mason  con- 
tractors, who  claimed  that  a  reduction  in  wages  would 
stimulate  building  and  benefit  both  the  men  and  the 
employers.  One  dollar  an  hour  has  been  the  official 
wage.'  The  men  claim  that  it  is  not  the  high  cost  of 
labor  that  is  delaying  building  operations,  but  the 
high  cost  of  materials  generally.  They  argue  that  the 
wages  paid  in  London  are  not  as  high  as  the  scale  paid 
in   several  other  Canadian  cities. 

Belleville,  Ont. — Carpenters  have  agreed  on  a  65c 
per  hour  schedule,  although  some  of  the  carpenters 
are  getting  only  60c  and  some  of  the  contractors  have 
not  signed  the  new  agreement.  However,  there  is 
no  possibility  of  a  strike.  Plumbers  went  out  on 
strike,  the  master  plumbers  having  refused  their  de- 
mands for  75  cents  per  hour,  a  nine-hour  day,  time 
and  a  half  for  overtime,  double  time  on  Sundays. 
and  the  employment  of  only  union  men  in  local  shops. 
The  wage  obtaining  at  present  is  from  55  cents  to  75 
cents.  Employers  state  that  they  have  received 
numerous  applications  from  outside  points  from  men 
anxious  to  take  jobs. 

Windsor,  Ont. — Refusing  to  accept  a  wage  cut  of 
10  cents  an  hour,  carpenters  and  tinsmiths  on  May  2 
quit  work,  preferring  to  remain  idle  rather  than  work 
for  90  cents  an  hour.  Plumbers  also  walked  out  on 
May  7  in  protest  against  a  reduction  from  $1:06  to 
95  cents.  On  May  9th,  the  tinsmiths  accepted  the  re- 
duction and  returned  to  work. 

Work  on  the  new  Windsor  police  headquarters 
and  new  public  school  on  Victoria  Avenue  is  at  a 
standstill.  Officials  of  the  Builders'  and  Contractors' 
Association  said  they  first  offered  the  men  a  sliding 
scale  of  from  75  cents  to  $1  an  hour.  When  this  was 
rejected,  according  to  Percy  Gripies.  secretary  of  the 
employers'  association.  90  cents  was  suggested,  but 
the  men  declined,  saying  they  could  not  accept  the  cut 
without  consulting  headquarters  of  the  international 
organization. 

Bricklayers  of  the  Border  Cities  have  been  out  for 
some  time  in  protest  against  a  reduction  from  $1.25  to 
$1.00  an  hour.  The  contractors  threatened  to  import 
bricklayers  if  the  strikers  did  not  return  to  work. 

The  carpenters'  union  claimed  that  the  contractors 
broke  one  clause  of  the  agreement  bv  not  giving  suf- 
ficient notice  to  the  men.  Sections' I  and  II  of  the 
agreement  are  set  forth  as  follows: 

I — Duration  of  agreement.  The  following  agree- 
ment to  take  effect  from  May  1,  1920,  and  shall  con- 
tinue in  force  from  year  to  year  unless  two  months' 
notice  is  given  by  either  party  prior  to  April  1st,  each 
year. 

II— Rate  of  wages.  The  rate  of  wages  for  carpen- 
ters in  this  district  will  be  ninety  (90)  cents  per  hour 
from  the  1st  of  May,  1920,  until  the  1st  of  July  1920 
and  one  dollar  ($1.00)  per  hour  from  the  1st  of  Tulv' 
1920,  to  the  30th  of  April,  1921.  J     ' ' 

"It  will  be  seen,"  said  Mr.  Brown,  secretary  of  th 
union,    "that    section    one   of   this 


agreement 


e 
states 


clearly  that  its  provision  shall  continue  in  force  from 
year  to  year  unless  two  months'  notice  of  a  change  is 
given  prior  to  April  1.  We  received  notice  on  March 
21  that  the  builders  wished  to  terminate  the  old  agree- 
ment. That  was  onl)  ten  days  before  the  date  stipu- 
lated in  our  contract." 

Winnipeg,  Man.  —  Carpenters'  and  bricklayers' 
unions  are  signing  agreements  fof  the  coming  season 
which  call  for  a  reduction  of  10c  per  hour,  in  keeping 
with  the  recent  ruling  of  the  Joint  Council  of  Indus- 
try. Carpenters  will  now  get  90c  and  the  bricklayers, 
$1.15. 

Stone-cutters  walked  out,  demanding  a  25c  in- 
crease, which  was  refused  by  employers.  The  strike. 
however,  was  called  off,  the  union  deciding  to  lay  the 
matter  before  the  Joint  Council  of  Industry  for  settle- 
ment. 

Toronto,  Ont.  —  Forty  union  stone-cutters,  em- 
ployed by  three  companies,  are  on  strike.  Other 
unions  came  to  agreements  with  the  employers  Sev- 
eral weeks  ago.  signing  up  at  the  rates  prevailing  dur- 
ing the  year.  Terrazzo  workers  walked  out  on  May 
6  in  protest  against  a  reduction  of  five  cent-  an  hour. 

The  carpenters'  union  were  endeavoring  to  secure 
an  agreement  at  last  year's  scale  of  90  cents  instead  of 
a  wage  dependent  on  cost  of  living  figures  as  sug- 
gested by  the  Builders'  Exchange. 

Hamilton,  Ont. — A  general  walkout  of  the  build- 
ing trades  took  place  in  protest  against  the  10  per  cent. 
average  reduction  decided  upon  by  the  members  of 
the  Hamilton  Branch  of  the  Association  of  Canadian 
Building  and  Construction  Industries.  First  reports 
indicated  that  about  1,700  men  were  involved,  but 
later  dispatches  show  that  only  about  400  are  actually 
without  work.  The  contractors  were  offering  90c  to 
bricklayers,  instead  of  $1.02^,  but  it  is  said  that  sev- 
eral- large  concerns  had  come  to  an  agreement  with 
the  men  at  $1.00  an  hour.  It  is  reported  that  workmen 
of  other  trades  have  gone  back  to  work  with  several 
firms  at  wages  which  are  the  same  as  those  in  force 
last  year. 

Ottawa,  Ont. — Prior  to  the  1st  of  May,  the  situ- 
ation in  Ottawa  looked  very  serious  and  as  none  of  the 
building  trades  had  made  agreements  with  employers. 
there  was  every  expectation  that  a  general  strike,  in- 
volving about  3,000  men.  would  take  place.  This  ex- 
pectation was  further  emphasized  by  the  stand  which 
the  Ottawa  Builders'  Exchange  took  in  regard  to  the 
reduction  that  it  formulated.  A  statement  issued  by 
the  contractors  said  : 

"The  association  members  are  determined  that 
building  costs  in  Ottawa  must  come  down.  Winnipeg 
labor  reports  a  reduction  of  from  10  to  12' />  per  cent, 
in  the  building  trades.  Our  members  will  not  recede 
from  the  stand  they  have  taken,  and  will  only  pay  the 
rates  they  have  already  published  in  the  press. 

"The  cut  stone  contract  for  the  new  York  Street 
Public  School,  being  constructed  by  Bate-McMahon 
Company,  goes  to  Hamilton  because  the  rate  there  is 
87]/,  cents  an  hour,  and  in  Ottawa  $1. 

"The  Master  Painters'  Association  have  agreed  to 
a  15  cent  an  hour  reduction  in  their  charges  to  the 
public  on  condition  that  the  painters'  union  accept  the 
10  cent  an  hour  cut  offered  it." 

An  effort  was  made  by  the  carpenters  to  have  the 
differences  arbitrated  through  the  Labor  Department, 
but  the  contractors  declined  to  be  a  party  to  any  board 
of  conciliation. 

At  the  last  moment  the  electricians,  stone-cutters, 
plasterers  and  metal  workers  came  to  an  understand- 
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irig  with  the  employers,  whereby  they  returned  to 
work  at  the  old  rate,  pending  a  settlement  of  the  wage 
question.  All  other  trades,  however,  are  out  except- 
ing in  the  few  instances  where  contractors  have  sign- 
ed up  at  the  old  rate.  On  the  Parliament  Buildings, 
there  has  been  qo  walkout  as  the  Department  of  Pub- 
lic Works  is  continuing  to  pay  last  year's  scale  until 
a  settlement  is  effected.  The  unions  have  receded 
somewhat  in  their  demands  and  are  prepared  to  accept 
the  scale  that  has  been  in  force  to  date,  hut  the  con 
tractors,  as  a  body,  are  unwilling  to  depart  from  their 
stand  that  a  cut  should  be  made. 

In  regard  to  the  situation  in  the  painting  trade, 
the  Master  Painters'  Association  issued  the  following 
statement : 

"The  assertion  being  made  to  the  effect  that  the 
Master  Painters  who  are  members  of  the  association, 
have  locked  their  men  out,  is  entirely  false.  The  situ- 
ation briefly  is  as  follows:.  The  union  submitted  a 
new  agreement  to  the  association  calling  for  (XJ  cents 
an  hour,  an  increase  of  15  per  cent.,  and  a  seven  hour 


working  day.  The  manufacturers  have  reduced  the 
prices  of  materials  approximately  10  per  cent.  This 
has  already  been  passed  "ii  to  the  public  hut  owing  to 
the  fact  that  painting  as  a  whole  i-  only  30  per  cent. 
material,  the  reduction  has  made  very  little  difference. 
It  is  necessary,  therefore,  that  before  painting  I 
can  be  materially  lowered  the  70  per  cent,  element. 
labor,  must  be  reduced.  The  employers  are  asking  the 
men  to  take  a  10  cent  reduction  and  they,  in  turn,  are 
reducing  the  cost  to  the  public  15  cents  per  hour. 
There  is.  however,  no  desire  on  the  part  of  the  Master 
Painters  to  work  any  hardship  toward  the  men.  Most, 
if  not  all  shops,  are  prepared  to  revert  to  the  nine- 
hour  day.  thereby  giving  the  men  the  opportunity  of 
earning  practically  the  same  amount  of  money  as 
formerly. 

Saskatoon,  Sask. — Work  on  the  Canadian  National 
bridge  here  is  held  up  by  a  strike  of  steel  worker-  of 
the  Dominion  Bridge  Company.  Negotiations  are 
proceeding  in  Winnipeg.  At  the  time  of' writing  an 
adjustment  was  expected. 


New  Officers  of  the  Canadian  Good  Roads 

Association 


AT  the  final  session  of  the  Canadian  Good 
Roads  Association's  convention,  held  in 
Halifax  on  May  10,  11  and  12,  the  elec- 
tion of  officers  for  the  coming  year  took 
place  with  the  following  results:  Honorary 
president,  Dr.  E.  M.  Desaulniers,  M.P.P.,  Mont- 
real, ex-president  of  the  association ;  president, 
lion.  J.  S.  Latta,  Minister  of  Highways,  Saskat- 
chewan; vice-presidents,  Russell  T.  Kelly,  presi- 
dent, Provincial  Highways  Association,  Hamil- 
ton, Ont.;  T.   P.    Regan,   president   New   Bruns- 


wick Good  Roads  Association,  St.  John,  N.B. ; 
secretary-treasurer,  George  McNamee,  Mont- 
real. The  directors  included.  Hon.  Frank  Car- 
roll, Quebec;  H.  S.  Carpentier,  Regina :  J.  D. 
Robertson,  Edmonton.  Aha.:  William  Findlay. 
Toronto;  S.  R.  Henderson,  Winnipeg:  A.  M. 
Rankin,  M.L.A.,  Collin's  Hay,  Out.:  T.  J.  Ma- 
honey,  Hamilton,  Ont.;  A.  E.  Toddi,  Victoria. 
B.C.;  George  Hogarth.  Toronto,  and  G.  F.  Pear- 
son. Halifax. 


Mr.    R.    T.    Kelly,    vice-presidem 


Hon.    J.    S.    Latta.    president 


Mr.    T.     P      Regan,    vice-president 
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Canadian  Port  Development 

East  and  West 

1.    Toronto 

A  Review  of  the  Constructional  Activities  of  the  Toronto  Harbor  Com- 
mission, with  Special  Reference  to  the  Work  Accomplished  in 
the  Past  Year— A  Vast  Enterprise  Planned  for 
the  Needs  of  the  Future 


Bv  V.  M.  ROBERTS 


THE  town  of  York  new  the  city  of  Toronto,  was 
selected  by  Governor  Simcoe  as  the  seat  of 
government  and  capital  of  the  province  of 
Upper  Canada,  firstly  on  account  of  its  harbor 
and  secondly  because  Toronto  Bay  was  clear  of  ice 
earlier  than  any  other  port  on  Lake  Ontario.  As  the 
town  grew,  its  importance  as  a  lake  port  became  ap- 
parent, and  in  1833  and  1837  the  government  passed 
grants  totalling  £4,500  for  the  purpose  of  improving 
and  preserving  the  harbor,  and  commissioners  were 
appointed  to  carry  out  the  improvements  which  con- 
sisted of  the  construction  of  the  Queen's  wharf. 

Between  the  years  1803  and  1834  numerous  water 
lots  between  Simcoe  and  Berkeley  streets  were  granted 
to  private  individuals.  In  1834  plans  were  prepared 
for  an  esplanade  100  feet  wide,  extending  across  the 
waterfront  from  Berkley  street  to  Simcoe  street,  and 
the  city,  fearful  that  the  waterfront  would  be  com- 
pletely alienated,  made  application  for  the  unpatented 
waterlots.  An  order-in-council  was  passed  under  the 
authority  of  which,  and  in  consideration  of  the  con- 
struction of  the  esplanade,  patents  were  issued  to  the 
city  in  1840  for  all  the  waterlots  not  hitherto  granted 
to  private  individuals  between  the  streets  above 
mentioned. 

On  August  10,  1850,  an  act  was  passed  "to  provide 


for  the  further  management  of  Toronto  Harbor"; 
under  its  provisions  the  control  and  management  of 
the  harbor  passed  from  the  government  into  the  hands 
of  a  harbor  commission  consisting  of  five  members, 
but  the  waterlots  and  properties  adjoining  them  >till 
remained  under  the  control  of  the  city  council.  In 
1852  the  city  was  granted  a  license  of  occupation  of 
the  waterfront  lands  and  waterlots  from  Simcoe  to 
Bathurst  streets;  at  the  same  time  the  Northern  Rail- 
way and  the  Grand  Trunk  Railway  were  building  into 
Toronto,  and  the  railways  obtained  from  the  city,  by 
occupation  and  purchase,  a  right  of  way  along  the 
waterfront  from  Cherry  street  to  Rathurst  street. 

Commencement  of  tangible  Development 

The  separate  management  of  the  harbor  and  water- 
front lands  proved  not  only  disadvantageous  but  un- 
profitable; legislation  was  sought  to  remedy  it,  re- 
sulting in  the  passing  of  "The  Toronto  Harbor  Com- 
missoners'  Act"  on  May  19,  1911,  under  the  provisions 
Hi'  which  the  present  commissioners  were  appointed 
and  the  work  of  the  harbor  improvement  and  water- 
front development  commenced. 

In  December,  1911,  the  city  council  transferred  to 
the  harbor  commissioners  all  the  waterlots  and  water- 
front properties  owned  by  the  city  with  the  exception 


Map   of   Toronto's  waterfront   as  it   appeared   in    1914    prior   to   the   commencement  of   extensive  harbor   improvements. 


May    L8,    1921 


THE    CONTRACT     RECORD 


Toronto's   shore    line   in    1920,    showing    the    large    dock,    industrial    and    recreational   areas  reclaimed   as   part   of   a   comprehensive   scheme   of 

development.  T 


of  those  then  in  use  for  municipal  purposes,  viz.,  the 
water  works  property  at  the  foot  of  John  street,  the 
corporation  yard  at  the  foot  of  Princess  street,  the 
sewage  disposal  plant  on  Morlev  avenue  and  the 
street  ends.  Between  Cherry*  street  and  Yonge  street 
about  seventy  per  cent,  of  the  waterfront  property 
was  privately  owned;  from  Yonge  t<>  York  streets  it 
was  owned  by  the  city  and  from  York  street  to  Bath- 
urst  street  it  was  controlled  by  the  railway  companies. 
Early  in  1912  exhaustive  surveys  were  made  and 
plans  of  development  prepared  which,  on  account  of 
limited  ownership  did  not  include  that  portion  of  the 
harbor  King  between  Cherry  street  and  Yonge  street. 


A    section    of    the    Western    breakwater. 

The  total  estimated  cost  of  the  work  was  $19, 142,068; 

of  this  amount  the  federal  government  undertook  to 
provide  $6,123,285,  the  city  of  Toronto  $1,802,883,  and 
the  Toronto  harbor  commissioners  $11,215,020.  The 
plans  provided  for  harbor  extension  and  protection, 
and  commercial,  industrial  and  recreational  develop- 
ment; they  included  a  harbor  deep  enough  to  accom- 
modate the  largest  vessel,  ample  dock  accommodation, 
the  reclamation  of  approximately  1.200  acres  for  in- 
dustrial purposes  and  °00  acres  for  park  and  recre- 
ational purposes,  the  construction  of  permanent  high- 


ways, rapid  traction  service  and  railway  sidings 
(special  attention  being  paid  to  the  proper  co-ordina- 
tion of  rail  and  water  traffic)  electric  light  and  power, 
water  service  and  drainage,  due  consideration  being 
paid  to  the  fact  that  the  construction  of  the  St.  Law- 
rence deep  waterways  is  only  a  matter  of  time,  and 
that  in  such  an  event  Toronto  harbor  will  become  an 
ocean  port  and  must  be  ready  to  take  care  of  ocean 
traffic.  These  plans  were  submitted  to  and  approved 
by  both  the  city  council  and  federal  government. 

Control  of  All  Waterfront  Lands 

In  1913  the  viaduct  agreement  was  executed  and 
confirmed  by  an  order  of  the  Board  of  Railway  Com- 
missioners for  Canada,  the  consummation  of  which 
will  place  the  harbor  commissioners  in  possession  of 

the  harbor  front  from   Yonge  street  to  Cherry  street. 


View  of  the  Eastern  harbor  terminal  district  showing  industries  located 
and  improvements  made.  In  the  background  is  the  plant  of  the  Bald- 
win's Canadian  Steel  Corporation.     This  entire  area  was  marsh  and  water 

in    1914. 

Arrangements  were  also  made  with  the  railway  com- 
panies whereby  the  harbor  commissioners  were  placed 
in  absolute  control  of  the  waterfront  west  ^i  Yonge 
street  so  that  they  now  control  by  agreement  or 
otherwise  over  ninety-nine  per  cent,  ^i  the  waterfront 
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The    boardwalk    at     Sunnyside    in    course    of    construction. 


from  the  Humber  River  to  Woodbine  avenue,  a  dis- 
tance of  approximately  nine  miles.  The  city  council 
has  also  passed  a  by-law  providing  for  the  expropri- 
ation of  all  waterlots  not  owned  by  the  city  or  the 
harbor  commissioners,  between  Woodbine  avenue  and 
the  eastern  city  limits,  which,  when  acquired,  will  be 
developed  by  the  commissioners. 

Industrial  areas  are  located  in  the  Ashbridge's  Has 
district,  now  called  the  eastern  harbor  terminals,  and 
along  the  inner  harbor  front  from  Cherry  street  to 
Bathurst  street,  called  the  central  harbor  terminals, 
while  the  lake  front  proper  has  been  reserved  for  park 
and  recreational  purposes. 

During  the  initial  survey  of  1912  about  8,000  sound- 
ings, together  with  200  borings,  were  taken  to  ascer- 
tain the  nature  and  amount  of  material,  down  to  rock, 
which  would  be  available  for  reclamation  purposes. 
The  borings  showed  a  decided  variation  in  the  eleva- 
tion of  the  rock  strata  underlying  the  bed  of  the  lake 
along  the  waterfront,  the  dip  tending  gradually  in  a 
southerly  and  easterly  direction.  "At  the  Western 
Channel  it  is  20  feet  below  the  zero  of  the  harbor  com- 
missioners' gauge  and  dips  in  an  easterly  direction  to 
Cherry  street  where  it  reaches  a  depth  of  40  feet,  con- 
tinuing easterly  to  Woodbine  avenue;  along  the  line 
of  Keating  street  it  maintains  this  depth  with  fair 
regularity,  but  along  the  southerly  extremity  of  Ash- 
bridge's Bay  it  varies  from  45  feet  to  70  feet,  while  at 
the  Eastern  Channel  it  reaches  106  feet.  Opposite 
the  exhibition  grounds  and  almost  as  far  west  as 
Dowling  avenue,  rock  forms  the  bed  of  the  lake  and 


approaches  to  very  near  the  shore  line.     At  the  mouth 
of  the  Humber  River  it  is  50  feet. 

Hydraulic  Dredging 

In  April,  1913,  the  harbor  commissioners  adver- 
tised' For  tenders  "for  the  removal  of  approximately 
35,000,000  cubic  yards  of  material  by  hydraulic  dredg- 
ing" within  the  confines  of  the  harbor  and  depositing 
same  where  directed  for  the  reclamation  of  Ash- 
bridge's Bay  and  the  foreshore,  and  in  September  of 
the  same  year  a  contract  was  awarded  for  the  removal 
of  a  guaranteed  20,000,000  cubic  yards  of  material,  at 
the  rate  of  3  1/3  million  cubic  yards  per  year. 

Two  dredges,  the  "Cyclone"  and  the  "Tornado," 
were  specially  designed  for  this  work.  They  can 
dredge  to  a  depth  of  50  feet  and  discharge  through  a 
24-inch  pipe  line  6,000  feet  long;  their  hourly  capacity 
is  from  400  to  1,200  cubic  yards,  depending  mainly  on 
the  material  handled.  That  of  the  "Cyclone"  aver- 
aged on  six  years'  operation  under  all  conditions  of 
material,  length  of  discharge  and  weather,  442.25  cubic 
yards  per  hour  assigned  to  the  work  or  611  cubic  yards 
per  hour  of  operation,  representing  63,684  cubic  yards 
per  week. 

The  soundings  and  borings  showed  that  there  were 
18,000,000  cubic  yards  of  material  in  the  inner  harbor 
available  for  reclamation,  thus  the  dredging  of  this 
material  attained  two  objects,  the  deepening  of  the 
harbor  by  its  removal  and  the  reclamation  of  land  by 
depositing  within  confined  areas. 

This  district  covers  an  area  of  1.009  acres  and  is 
being   developed   as   an    industrial    centre   for   heavy 
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manufacturing;  when  completed  it  will  contain  644 
acres  of  industrial  sites,  235  acres  of  streets  and  rail- 
way reservations  and  130  acres  of  improved  water- 
ways. 

The  contracts  awarded  in  1913  for  the  construction 
of  the  ship  channel,  turning  basin,  circulating  channel, 
marginal  way  wall  and  Don  retaining  walls  havt 
been  completed  and  there  are  now,  in  the  district,  4^ 
miles  of  dock  walls  and  quays  with  a  present  navi- 
gable depth  of  24  feet.  The  area  within  the  confines 
of  these  walls  is  being  rapidly  reclaimed;  already  ap- 
proximately 14,000,000  cubic  yards  of  materials  have 
been  deposited  in  it.  resulting  in  the  reclamation  of 
450  acres  of  land,  for  industrial  purposes  and  38  acres 
fur  park  purposes,  in  addition  to  which  the  following 
public  improvements  have  been  constructed : — 

2.0  miles  of  paved  streets. 

2.25  miles  of  concrete  sidewalks. 
2r5  miles  of  storm  sewers. 

3.1  miles  of  watermains. 
12.7  miles  of  railway  sidings. 

The  Toronto  Railway  Company  have  extended 
their  tracks  southerly  from  Queen  street  along  the  Don 
roadway  to  Commissioner  street  and  wCst  along  Com- 
missioner street  to  Cherry  street;  the  Toronto  Hydro- 
electric System  have  extended  their  transmission 
lines  through  the  district  and  furnish  light  and  power 
to  the  twenty-seven  industries  located  therein.  A 
single  leaf  Strauss  bascule  bridge,  120  feet  clear  span, 
66  feet  wide  over  all  with  42  foot  roadway  on  which 
a  double  track  for  street  railway  has  been  laid,  has 
been  erected  across  the  Keating  Channel  at  Cherry 


street  and  forms  the  main  entrance  to  the  district. 
It  is  operated  by  two  100  h.p.  electric  motors,  and  all 
operations,  including  the  shutting  and  opening  of 
the  barriers  are  interlocked  and  under  the  control  of 
a  single  operator. 

The  structure  rests  on  four  concrete  cylinders, 
sunk  to  rock.  The  main  trunnion  piers  are  6  feet  in 
diameter  and  have  a  reaction  of  680,000  lbs. ;  the  coun- 
terweight trunnion  piers  are  8  feet  in  diameter  and 
have  a  reaction  of  1,080,000  lbs.  The  concrete  is  mixed 
in  the  proportion  of  1-2-4  and  incased  in  steel  sheet 
piling.  The  counterweights  are  formed  of  concrete 
mixed  in  the  proportion  of  1-3-5,  iron  ore  being  mixed 
with  the  broken  stone  in  such  proportions  that  the 
concrete  when  thoroughly  set  weighs  173  lbs.  per 
cubic  foot.  The  bridge  was  formally-  opened  on  Oc- 
tober 17,  1918. 

The  Design  of  the  Retaining  Walls 

One  of  the  most  interesting  features  of  the  work 
has  been  the  design  and  construction  of  the  retaining 
walls,  which,  in  addition  to  supplying  adequate  dock- 
age, formed  the  limits  within  which  the  material 
dredged  was  deposited  and  confined.  The  objective  of 
the  commissioners  was  to  provide,  at  all  docks,  an 
ultimate  navigable  depth  of  30  feet  below  mean  low- 
water  of  Lake  Ontario.  The  type  of  wall  to  be  used 
was  therefore  entirely  dependent  upon  the  depth  of 
rock  below  mean  low  water ;  in  the  case  of  the  ship 
canal,  turning  basin,  circulating  channel,  marginal  way 
walls  and  the  Don  river  retaining  walls,  the  depth  to 
rock  was  40  feet  or  over,  which   allowed  bearing  piles 


496 


THE    CONTRACT    RECORD 


1921 


being  driven  to  carry  the  superstructure.  These  piles 
were  of  spruce  14  in.  at  the  butt  and  8  in.  at  the  small 
end ;  they  were  driven  in  bents  5  feet  from  centre  to 
centre  longitudinally  and  capped  with  6  in.  by  12  in. 
hemlock  drift  bolted  to  the  top  of  each  pile.  Tongue 
and  grooved  sheet  piling  formed  of  12  in.  x  12  in.  x 
40  ft.  British  Columbia  fir,  with  strips  spiked  on  both 
sides,  were  driven  along  the  face  of  the  bents  and  cut 
off  two  feet  below  mean  water  level ;  two  stringers, 
one  a  15  in.  steel  channel  and  the  other  timber  bolted 
together  with  1  in.  bolts  were  run  along  the  top  of  the 
sheet  piling  at  its  front  and  rear  faces  respectively; 
steel  anchor  rods  2  in.  in  diameter  and  50  ft.  long  were 
placed  on  10  feet  centres.  They  extend  from  the 
front  face  of  the  sheet  piling  to  a  line  of  anchor  piles 
driven  on  ten-foot  centres  forty-eight  feet  in  rear  of 
the  face  of  the  sheet  piling.  Turnbuckles  are  provided 
in  each  rod. 

A  dam  was  built  across  the  west  end  of  the  ship 
channel  and  the  water  in  the  channel  lowered  approxi- 
mately 8  feet  below  lake  level.  This  enabled  the  con- 
tractor to  cut  piles  and  place  superstructure  concrete 
in  the  dry.  The  concrete  was  mixed  in  the  proportion 
of  1-2-4,  reinforced,  and  moulded  in  fifty  foot  sections. 
Cast  iron  bollards,  spaced  75   feet  apart,  are   placed 


Keating's   channel   in   the   eastern   harbor  terminal   district,    as   it   appeared 

in    1920. 

along  the  face  of  the  ship  channel  and  turning  basin, 
marginal  way  and  Don  channel  walls.  On  a  portion 
of  the  Don  retaining  walls  steel  sheet  piling  was  used 
instead  of  timber. 

The  pavements  vary  in  width  from  27  to  42  feet. 
After  the  reclaimed  land  had  thoroughly  settled  and 
drained  the  sub-grade  was  excavated,  crowned  to  the 
proper  surface  and  rolled  ;  a  foundation  of  2  in.  to  5  in. 
broken  stone  was  then  deposited  on  the  sub-grade, 
spread,  blinded  with  sand,  and  rolled  to  give  an  even 
depth  of  6  in.  throughout.  On  this  a  layer  of  6  inches 
of  concrete,  reinforced  with  .04  expanded  metal,  con- 
fined by  wooden  curbs,  is  laid  with  expansion  joints 
every  50  feet. 

Central  Harbor  Terminals 

This  district  extends  from  Bathurst  street  on  the 
west  to  Cherry  street  on  the  east;  it  comprises  the 
establishment  of  a  new  harbor  head  line,  approxi- 
mately 1,100  feet  south  of  the  new  windmill  line,  the 
construction  of  slips  600  feet  long  by  200  feet  wide 
with  piers  of  varying  width  between,  and  the  reclama- 
tion of  the  area  confined  by  them,  aggregating  about 
300  acres.  Of  this  amount  165  acres  will  be  available 
for   sites    for   light   manufacturing,    warehousing   and 


storage.  Modern  streets  on  either  side  of  these  >ites 
will  provide  ample  land  transportation  facilities.  Ad- 
joining the  warehousing  and  storage  sites  are  to  be 
new  piers  and  transit  sheds  equipped  for  the  rapid 
handling  of  both  bulk  and  package  freight  from  boat 
to  shed  and  vice  versa.  When  completed  this  district 
will  have,  in  addition  to  the  above  area.   135  acres  of 


A  view  taken  in  1920  of  the  development  of  Toronto's  western  waterfront. 
showing     reclaimed     land,     boardwalk     and     boulevard     drive. 

street  and  railway  reservations  and  o\er  seven  miles 
of  docks.  Nearly  two  miles  of  dock  have  been  con- 
structed and  Upwards  of  another  mile  is  under  con- 
struction; 58  acres  of  land  have  been  full}  reclaimed, 
streets  have  been  graded  and  gravelled  to  serve  this 
area,  in  addition  to  which  1.5  miles  of  watermains.  1 
mile  of  sewer.-  and  3.4  miles  of  sidings  have  been  con- 
structed. 

Placing   Cribs   for   Harbor   Head   Walls 

The  substructure  of  the  harbor  head  walls  con- 
sists of  standard  rock  filled  crib  work.  Cribs,  with 
few  exceptions,  are  100  feet  long  and  vary  in  width 
from  18  to  26  feet  according  to  the  depth  to  rock. 

A  dipper  dredge   with   a   bucket   of  4  cubic  yards 


Drainage    construction    in    the    western    section    of    the    development. 

capacity  was  used  to  dredge  crib  berths  to  rock,  and 
the  rock  surface  was  carefully  cleaned.  When  this 
was  done  a  sounding  raft,  having  the  same  outside 
dimensions  as  the  cribs,  was  floated  into  space,  lined 
and  anchored;  accurate  soundings  were  then  taken 
every  foot  along  its  face,  back  and  ends,  and  the  hot- 
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toms  of  the  cribs  were  scribed  to  conform  to  the  rock 

surface. 

The  lower  portion  of  the  cribs  consisted  of  the 
scribing',  ballast  Moor  and  first  six  courses  of  timber 
together  with  the  vertical  or  binder  timbers  and  cast- 
in  'ii  shoes,  were  constructed  on  a  large  tilting  launch- 
ing platform  and  launched;  the  balance  of  the  cribs 
were  then  built  up  to  within  ten  inches  of  their  final 
elevation,  towed  to  their  proper  position  and  sunk  by 
means  of  concrete  blocks,  aggregating  about  ISO  tons 
to  each  crib  placed  on  the  ballast  floor  and  on  the 
top  of  the  cross   ties. 

■  In  order  to  verify  the  accuracy  of  the  scribing 
and  make  certain  that  no  boulders  or  other  material 
interfered  with  the  proper  bearing  of  the  crib,  it  was 
thoroughly    inspected    by    a    diver   who    reported    his 


behind  the  block  and  bolted  to  the  caps;  steel  drift 
pins  were  driven  in  the  keyway-  between  blocks  and 
the  keyvvays  filled  with  concrete.  The  blocks  were 
then  capped  with  reinforced  mass  concrete,  with  an 
expansion  joint  every  50  feet,  the  to])  of  the  super- 
structure, when  finished,  being  6  ft.  6  in.  above  mean 
low  water  of  Lake  Ontario.  A  waling  was  placed 
along  the  front  face  of  the  wall  and  cast  iron  bollards 
or  mooring  posts.  Spaced  75  feet  apart,  were  pi; 
along  the  top  of  the   wall  at  its  outer  edge. 

hollowing  the  completion  of  the  harbor  head  wall 
the  area  between  it  and  the  shore  line  was  filled  with 
material  pumped  from  the  harbor  by  the  hydraulic 
dredge  "Cyclone." 

Toronto  may  be  said  to  be  the  first  city  that  has 
ever  combined  in  its  plans  of  waterfront  improvement, 


findings.  As  soon  as  the  bearing  of  a  crib  was  found 
to  be  satisfactory  it  was  tilled  with  (>  in.  crushed  stone 
by  clam  shells  of  about  2  cubic  yards  capacity.  As 
filling  progressed  the  concrete  blocks  were  removed 
and  when  it  reached  about  4  feet  below  the  top  of  the 
cribs  the  vertical  timbers  were  cut  off  to  an  exact 
elevation  by  a  specially  rigged  circular  saw  operated 
Irom  a  scow.  They  were  then  capped  and  the  timber 
platform  laid  to  receive  the  superstructure  which  con- 
sisted of  premoulded  reinforced  concrete  blocks  S  ft. 
x  5  ft.  x  5  ft.  and  reinforced  mass  concrete. 
Premoulded  Concrete  Blocks 
The  premoulded  concrete  blocks  were  placed  on 
the  crib  platform,  lined  and   the  back  stringer  placed 


harbor,   industrial   and   commercial   development    with 
park  and  recreational  features. 

This  work  calls  for  the  reclamation  of  approxi- 
mately 900  acres  of  land,  the  construction  ni  a  boule- 
vard driveway,  50  feet  in  width,  from  the  H umber 
river  east  along  the  entire  lake  front  to  Woodbine 
avenue,  crossing  the  Western  and  Eastern  channels 
by  means  of  movable  bridges;  the  construction  of 
board  walks,  one  at  the  west  end  ^\  the  city  and  one 
at  the  east  end;  the  construction  of  a  breakwater 
from  the  11  umber  to  the  Western  Channel  and  from 
the  eastern  entrance  to  the  eastern  city  limit,  provid- 
ing a  protected  waterway  for  canoes  and  other  small 
craft,  for  comfort  and  safety  to  bathers  and  to  protect 
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the  new  shore  line  from  erosion  by  storms;  the  con- 
struction of  restaurants,  bathing  pavilions,  tennis 
courts  and  bowling  greens  as  well  as  amusement  re- 
sorts, together  with  a  sea-wall  along  the  front  of  the 
Exhibition  grounds.  Suitable  sites  are  also  reserved 
for  aquatic  clubs. 

Upwards  of  300  acres  of  park  lands  have  already 
been  reclaimed,  106  of  which  are  in  the  Sunnyside  dis- 
trict where  the  following  improvements  have  been 
carried  out: — 

lJ/>  miles  boulevard  driveway. 
1J4  miles  of  boardwalk,  24  feet  wide. 
3,600  feet  of  Exhibition  seawall. 
4,600  feet  of  Western  breakwater. 

J4  miles  of  watermains. 
2^4  miles  of  sewers. 
Before   constructing  the  boulevard   driveway,   the 
city  storm  sewers  were  extended  southerly  across  the 
reclaimed  area  to  the  new  shore  line,  as  follows: — 

Roncesvalles  Avenue  sewer — 501  ft.  of  42  in.  cor- 
rugated iron  pipe. 

Sunnyside  Avenue  sewer — 399  ft.  of  24  in.  cor- 
rugated iron  pipe. 

Grenadier  Pond  outlet — 475  ft.  of  42  in.  corru- 
gated iron  pipe. 

Keele  Street  sewer — This  sewer  is  of  reinforced 
concrete ;  it  has  a  double  section,  one  6  ft.  by  \2l/2  ft., 
and  the  other  4y>  ft.  square,  and  is  founded  on  wooden 
bearing  piles  driven  on  5  ft.  centres,  the  length  of  the 
extension  being  330  feet.     This  sewer,  together  with 


the  other  storm  sewers,  will  ultimately  be  extended 
beyond  the  breakwater. 

Sewer  Construction  Methods 
Between  the  Humber  river  and  the  Parkdale 
Canoe  Club  three  storm  sewers,  each  approximately 
2,600  feet  in  length,  have  been  constructed  along  the 
parkway  between  the  boulevard  driveway  and  the  new- 
traffic  highway.  Nine  inch  vitrified  pipe  connections 
have  been  laid,  at  distances  averaging  200  feet  apart, 
to  connect  with  the  catch-basins  already  constructed 
and  to  be  constructed  on  the  boulevard  driveway  and 
the  traffic  highway.  These  sewers  run  from  8  feet 
to  14  feet  in  depth,  and  have  a  grade  averaging  about 
6  inches  to  a  1,000  feet.  As  they  were  to  be  con- 
structed in  made  ground  consisting  of  sandy  material, 
steel  sheet  piling  was  first  driven  and  the  material 
then  excavated,  the  trenches  being  shored  in  the 
usual  manner  as  the  excavation  deepened:  water  had 
to  be  contended  with  in  all  trenches  and  was  kept 
under  control  by  the  use  of  gasoline  driven  dia- 
phragm pumps.  Square  concrete  manholes  with  city 
standard  manhole  covers  are  built  about  every  400 
feet.  After  trenches  were  filled  sheet  piling  was 
pulled. 

One  of  these  sewers  flows  west  and  empties  into 
the  Humber  river;  the  other  two  flow  east  and  west. 
respectively,  to  the  Keele  Street  sewer;  the  pipe  used 
in  their  construction  consists  of  36  inch,  30  inch,  24 
inch  and  18  inch  reinforced  concrete,  and  24  inch  and 
15  inch  vitrified  tile. 

A    12  inch    watermain   has  been   laid   north  of  the 


A   view  of  the  plant  of  the  contractors,    Roger   Miller  and   Sons,    Ltd.,  w  here  pre-cast  blocks  for  head  walls  are  manufactured. 
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traffic  highway  from  a  point  near  the  I  lumber  river 
to  Keele  street;    6  inch  hydrant  connections,  spaced 

about  300  feet  apart,  are  laid  across  the  traffic  high- 
way to  hydrants  placed  on  the  parkway  between  the 
highway  and  the  boulevard  driveway.  At  Keele  street 
the  12  inch  main  turns  south  and  is  continued  east 
hi  tween  the  driveway  and  the  boardwalk  to  the  P^rk- 
dale  Canoe  Club.  Twelve  inch  connections  are  made 
with  the  watermain  on  the  Lake  Shore  road  at  Ellis 
avenue  and  Keele  street  and  a  o  inch  connection  with 
the  watermain  on  King  street  opposite  the  Parkdale 
Canoe  Club. 

East  of  Keele  Street  park  sprinkler  services  of  _' 
inch  galvanized  iron  watcrpipc.  spaced  200  feel  apart, 
have  been  made. 

Boulevard  Driveway 

The  sub-grade  of  the  boulevard  driveway  was 
excavated,  crowned  to  the  proper  surface  and  rolled. 
On  this  2  inch  to  5  inch  crushed  stone  was  deposited, 
spread,  blinded  with  sand  and  rolled  so  that  when 
finished  it  presented  a  uniform  depth  of  <>  in.  through- 
out ;  on  top  of  this  foundation  a  6  in.  layer  of  concrete 
mixed  in  the  proportion  of  one  part  cement,  two  parts 
sand  and  four  parts  broken  stone,  and  reinforced  with 
.04  expanded  metal,  wa$  placed;  after  this  was 
thoroughly  set,  an  asphalt  surface  consisting  of  l'j 
in.  binder  and  1  '  j  in.  asphalt  was  laid.  Concrete 
ciii  lis  wdre  laid  simultaneously  with  the  concrete 
roadwaj  . 

The  construction  of  all  sewers  and  watennains 
together   with   the  excavating  and  concreting  for  the 


boulevard  driveway  was  performed  by  the  harbor 
commissioners'  construction  department;  asphalt  sur- 
facing was  done  by  contract. 

In  view  of  the  very  apparent  demand,  and  in  order 
to  set  a  standard  of  the  class  of  building  and  business 
which  would  be  required  by  the  commissioners  when 
the  Sunnyside  district  was  fully  developed,  the  Sun- 
nyside  pavilion  was  erected.  It  was  opened  to  the 
public  in  1917.  So  popular  did  this  resort  prove  that 
in  1920  an  extension  was  made  on  the  east  side  and 
opened  to  the  public  last  December.  When  fully  com- 
pleted the  pavilion  will  consist  of  two  main  dining 
rooms  for  all  the  year  around  service,  and  a  win. 
be  used  solely  for  ice  cream  and  Other  light  refresh- 
ments; in  addition,  two  large 'Open-air  terraced  | 
dens',  each  opening  on  to  a  dancing  floor,  will  be  pro- 
vided  for  summer  use. 

A  bathing  pavilion  is  being  constructed  of  rein- 
forced concrete  and  when  finished  will  accommodate 
4,000  people  at   one  time. 

In  regard  to  railway  accommodation,  the  eastern 
harbor  terminals  are  now  being  served  by  sidings  con- 
nected with  the  Grand  Trunk  Railway;  the  central 
harbor  terminals  are  connected  with  the  Grand  Trunk 
Railwav  and  the  Canadian  Pacific  Railway.  All  main 
leads  arc  owned  and  controlled  by  the  commissioners; 
sidings  are  owned  privately  but  controlled  by  the  com- 
missioners, Later,  both  industrial  areas  will  be  con- 
nected with  the  three  transcontinental  railways  now 
running  into  Toronto,  and  will  be  absolutely  fn 
inter-switching  chargi 
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Canadian  Port  Development 

East  and  West 

2.  Vancouver,  B.C. 

Two  Piers,  Now  in  Course  of  Construction,  Form  Part  of  a  Very 

Comprehensive  Scheme  for  Development  of  Vancouver 

Harbor  and  Adjacent  Waterfronts 

By  J.  B.  HOLDCROFT 
Consulting  Engineer,  Victoria,  B.C. 


DEVELOPMENT  at  the  port  of  Vancouver, 
B.C.,  has  been  quite  active  during  the  last 
few  years,  and  work  is  now  under  way  which 
will  provide  accommodation  for  a  yearly  in- 
creasing volume  of  overseas  trade.  The  Dominion 
Government  has  under  construction  a  new  pier  in  the 
vicinity  of  the  grain  elevator  and  dock  constructed 
a  few  years  ago,  which  is  to  be  known  as  the  Ballan- 
tyne   pier. 

The    Canadian    Pacific    Railway    Company    is    also 


constructing  a  new  pier,  just  west  of  J'ier  D.  The 
dredging  for  this  has  been  in  progress  for  some 
months  and  the  sub-structure  of  the  pier  itself  is  being 
built  up  by  depositing  the  dredged  material  as  a 
mound  with  natural  slopes,  and  reaching  up  to  about 
high  water  mark.  This  pier  is  the  third  unit  of  the 
company's  extensive  scheme  <>t  development  to  be 
put  under  construction,  and  will  provide  much  needed 
additional  berths  for  the  overseas  trade. 

The  Vancouver  Harbor  Board,  of  which  Mr.  VV.  <i. 


MOUNT      MWiBAST 

Admiralty  map  of  Vancouver  harbor.     English  bay  is  at  the  left  and  the  Second  Narrows  at  the  right. 
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Swan  is  chief  engineer,  has  been  doing  a  great  deal  of 
preliminary  work  in  the  way  of  surveys  and  esti- 
mates, and  is  dealing  with  the  subject  in  a  comprehen- 
sive manner,  their  plans  including  not  only  the  water- 
front of  Vancouver  itself,  but  the  north  shore  of  Bur- 
rard  Inlet  as  well,  which  includes  the  foreshore  of 
Moody ville — the  firsl  settlement  on  the  Inlet, — the 
city  of  North  Vancouver  and  the  municipality  of  West 
Vancouver. 

In  connection  with  this  North  Shore,  a  scheme 
which  was  being  strongly  advocated  during  1912-13 
and  14,  and  which  would  probably  have  become  an 
actuality  but  for  the  war,  was  the  bridge  over  the 
Second  Narrows,  designed  to  give  rapid  transit  facili- 
ties between  the  two  waterfronts.  This  scheme  is  in 
abeyance  at  present,  but  will  no  doubt  have  to  be  un- 
dertaken eventually,  if  one  of  the  various  alternatives 
proposed  is  not  finally  adopted. 

These  include  a  tunnel  connection  under  the  first 
narrows  by  way  of  Stanley  Park  and  Coal  Harbor. 
Another  suggestion  is  that,  in  place  of  the  bridge  at 
Second  Narrows,  a  dam  and  system  of  locks  should  be 
built,  making  the  upper  portion  of  Burrard  Inlet  prac- 
tically tideless,  and  at  the  same  time  providing  tracks 
and  highjvays  on  top  of  the  dam.  The  plan,  however, 
has  few  advocates,  the  effect  of  such  a  scheme  upon 
the  navigation  of  the  harbor  and  First  Narrows  not 
being  easily  calculable. 

False  Creek   Developments 

Great  developai£Os"'have  taken  place  in  False 
Creek  (luring  the  last  few  years.  This  is  an  inlet  of 
English  Bay,  extending  for  about  two  miles  through 
the  heart  of  the  industrial  section  of  the  city.  The 
upper  portion  of  the  Inlet,  which  was  practically  all 
tideflat,  has  been  walled  off  at  Main  street  and  idled 
up  by  means  of  a  hydraulic  dredge  with  the  spoil 
from  the  deepening  of  the  remainder  of  the  area.  This 
reclaimed  area  is  now  used  by  the  Canadian  National 
Railways  and  the  Grand  Trunk  Pacific  as  terminal 
yards,  and   two   modern   station   buildings   have   been 


erected,  while  many  of  the  yard  tracks  and  other  units 
of  the  ultimate  scheme  are  in  place  and  operation. 

Vancouver  suffers  to  a  certain  extent  from  that 
dislocation  of  the  basic  utilities  which  seems  almost 
inevitable  in  the  building  up  of  a  port  from  nothing 
by  varied  and  perhaps  conflicting  interests.  ( me  sec- 
tion of  opinion  has  held  that  the  ultimate  large  scale 
development  lay  in  the  improvement  and  protection 
of  English  Bay  as  the  main  harbor,  with  False  (.'reek 
as  its  industrial  section.  This  opinion  was  based  on 
the  premises  that  Burrard  Inlet,  while  eminently  suit- 
able in  itself,  is  strongly  militated  against  by  the  dif- 
ficult and  at  times  dangerous  hirst  Narrows  entrance. 

Reclaimed  Industrial  Sites 

But  in  the  meanwhile,  all  the  trans-I'acitic  trade 
uses  the  Inlet  without  great  difficulty,  while  False 
I  reek  is  serving  a  very  useful  and  necessary  purpose 
as  an  industrial  centre.  The  dredging  referred  to 
above  has  added  greatly  to  the  usefulness  of  the  water 
area,  and  has  also  made  possible  the  conduction  of 
Industrial  Island,  built  up  by  the  hydraulic  dredge 
and  underneath  Granville  street  bridge.  About  20 
aires  of  land  were  reclaimed  in  this  way,  and  divided 
up  into  industrial  sites,  which  are  almost  all  taken 
up  now,  several  of  the  most  important  concerns  of  the 
city  having  located  -hops  and  warehouses  there. 

There  are  several  firms  engaged  in  shipbuilding 
and  repair  work  at  this  point,  and  any  article  such  as 
this  would  be  incomplete  without  a  mention  of  the 
good  work  during  the  war  and  since  by  Coughlan's, 
building  steel  ships,  Peter  I.yall  &  Sons,  Ltd.,  building 
wooden  ships,  the  Marine  Iron  Works,  specializing  in 
repair  work,  and  Wallace  Shipyards,  Ltd..  on  the 
North  Shore,  who  not  only  maintain  a  first-class  re- 
pair plant,  but  have  the  distinction  of  building  steel 
steamships  themselves  completely,  including  the  de- 
sign and  building  of  engines  and  pumps,  together  with 
practically  all  other  accessories,  with  the  exception  of 
electrical  machinerv,  of  course. 


Canadian  Port  Development 

East  and  West 

3.   Victoria,  B.C. 

Harbor  Will  be  Ultimately  Improved  Along  Co-ordinated  Lines,  with 

Every  Facility  for  the  Expeditious  Handling  of  Both 

Coastwise  and  Deep  Sea  Traffic 

By  J.   B.    HOLDCROFT 
Consulting  Engineer,  Victoria,  B.C. 

SINCE  the  construction  of  the  breakwater  enclos-  Songhees   Reserve  Terminal   Site.      This  terminal,  the 

ing   the   outer   harbor,    and    the    building   of    the  construction  of  which  is  still  largely  in  the  future,  is 

first   two  units  of  the  enclosed  docks,  little  new  an  integral  part  of  the  ultimate  scheme  of  development 

work  has  been  undertaken  in  the  development  of  this  port. 

ot   Victoria  harbor.     Two  large  dock  sheds  have  been  The  Canadian    National    Railways  are   working   on 

built,  and  were  used  during  the  war  and  subsequently,  their  portion  oi  this  terminal,  have  erected  shops  and 

during  the  continuance  of  the   Dominion  shipbuilding  roundhouse,  and  laid  yard  tracks  on  the  northern  half 

programme,   as  an   assembling   plant.      Practically   all  of  their  site.     A  temporary  station  has  been  built,  but 

the   ships   built   by   the   Foundation    Co..    Ltd..  at   this  no  regular  schedule  of  trains   is   in  operation   as  yet. 

point   were  outfitted  at  this  plant,  after  completion  of  The    Ksquimalt   and    Nanaimo    Railway    Company, 

the  hulls  at   a   site   located   on   what   is  known   as  the  now  a  subsidiary  of  the  C.  P.  R..  and  the  pioneer  road 


THE    CONTRACT    RECORD 


M.cv 


A    general    map   of   Victoria,    B.C.,    and    its   harbor. 


of  Vancouver  Island,  also  have  a  large  site  for  yard 
tracks,  etc.,  and  have  planned  a  comprehensive 
scheme  including  shops  and  stations,  both  for  freight 
and  passenger  service.  The  shops  have  been  built, 
but  little  other  work  has  been  done,  partly  due  to  the 
long-drawn  out  negotiations  over  the  bridge  connect- 
ing the  terminal  site  with  the  business  section  of  the 
city.  This  bridge  has  now  been  commenced,  and  it 
is  hoped  that  other  work  will  be  taken  in  hand,  leading 


to  a  progressive  and  continuous  policy  of  construction 
over  the  entire  terminal  area. 

The  interest  attaching  to  this  terminal  in  an  article 
descriptive  of  port  developments  is  obvious,  inasmuch 
as  the  existence  of  the  outer  harbor  works  previously 
mentioned,  together  with  the  scheme  of  railway  ter- 
minals just  described,  point  to  certain  definite  lines 
which  future  work  of  design  and  construction  must 
take    to  co-ordinate  the  work  alreadv  done.     The  ex- 
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tent  to  which  co-ordination  can  be  carried  depends,  oi 
course,  upon  the  commercial  needs  of  the  district.  (  hj 
this  point  there  is  considerable  difference  of  opinion, 
(me  side  holding  that  Victoria,  on  account  of  its  geo 
graphical  position  is  the  logical  trans-Pacific  terminal 
and  that  facilities  should  he  provided  accordingly,  the 
other  view  being  that  the  city,  while  certainly  advan- 
tageously located  from  the  maritime  point  of  view,  is 
not  otherwise  adapted  to  be  a  great  commercial  or 
manufacturing  centre,  and  will  he  primarily  a  very 
pleasant  residential  spot  and  tourist  resort. 
A  Means  of  Rapid  Communication 

If  the  former  view  proves  eventually  to  he  the 
correct  one,  almost  the  first  outstanding  requirement 
will  he  the  provision  of  means  of  rapid  communication 
between  the  railway  terminals  and  the  ocean  docks  in 
tlie  outer  harbor,  which  at  present  are  entirely  iso- 
lated, connection  being  only  possible  at  a  moderate 
expense  by  the  provision  of  a  car  ferry  system — cars 
to  he  loaded  or  unloaded  at  the  docks  and  transported 
by  barge  to  the  railway  yards.  This  is  obviously  an 
awkward  arrangement  and  if  a  large  volume  of  traffic 
is  built  up,  connections  will  have  to  be  provided,  either 
by  means  of  a  high  level  bridge,  of  the  quick  opening. 
bascule  type,  across  the  neck  of  the  inner  harbor,  or 
by  a  tunnel,  either  of  which  would  he  very  costly. 

The   work  actually    in   progress   at   present    is   the 


deepening  oi  tin-  -hip  channel  at  the  approach  to  the 
Johnson  St.  bridge  in  the  inner  harbor.  This  work  is 
in  the  hand-  of  the  engineers  of  the  Department  of 
Public  Works,  and  consists  of  rock  drilling  and  blast- 
ing. In  addition  to  this  a  new  bridge  of  the  Strati-- 
bascule  type  is  under  construction  connecting  the 
business  portion  of  the  city  at  Johnson  street  with  the 
railway  terminals,  and  the  Dominion  Government  has 
under  construction  at  Iwpiimalt  Harbor,  four  mile- 
distant,  a  dry  dock  of  the  most  modern  type,  and 
1,100  feet  long,  so  that  deep  water  -hip-  of  the  largest 
size   will   he  able  to  obtain  docking  facilities. 

Excellent  Shop  Facilities 

All  this  goes  to  >how  that  with  the  completion  of 
the  various  project-  and  proper  co-ordination  of  the 
parts,  taking  the  development  as  a  whole.  Victoria 
will  become  a  port  second  to  none  in  its  facilities  for 
handling  both  coast-wise  and  deep  -ea  traffic.  Added 
to  this,  the  fact  that  the  famous  firm  of  Yarrow's  Lim- 
ited, have  their  Pacific  Coast  branch  located  at  Esqui- 
malt, handling  ship  repairs  with  remarkable  ability 
and  despatch,  while  the  Victoria  Machinery  Depot 
and  other  concerns  carry  on  a  -imilar  business  in  the 
Victoria  Inner  Harbor  for  the  -mailer  vessels,  ensures 
the  securing  of  the  much-needed  shop  facilities 
necessar)    to  a  terminal  pi  irt. 


Millions  Spent  on  School  Con 
struction  in  Toronto 

Buildings  Now  in  Course  of  Erection  Represent  a  Total  Amount  of 

$1,169,000— Tenders  to  be  Galled  for  Works  Valued  at  $1,750,000 

—Contracts  are  Let  During  Slack  Season 

By  W.  W.  PEARSE 
Secretary-Treasurer  and  Business  Administrator,  Board  of  Education,  Toronto 


IN  this  annual  number  a  few  facts  and  figures  rela- 
tive to  the  building  work  of  the  Toronto  Board 
of  Education  are  timely,  for  the  construction  work 

done  by  the  Board' forms  a   large  percental 
Toronto's   building   programme. 

\t  the  beginning  of  last  year,  with  over  a  million 
dollar's  worth  of  new  buildings  in  course  of  erection, 
the  Hoard  was  face  to  face  witli  a  great  demand  for 
more  accommodation,  and  to  appease  the  hunger  for 
more  rooms,  the  city  council  granted  an  appropriation 
of  one  million  dollars  for  the  year's  programme.  To 
this  was  added,  later  in  the  year,  a  two  hundred  thou- 
sand dollars'  grant  each  for  an  addition  to  the  High 
School  of  Commerce  and  a  new  branch  Technical 
School. 

Difficulties  faced  the  Hoard  and  its  contractors  in 
the  obtaining  of  building  materials,  and  during  the 
year  1920,  only  four  of  the  school  additions,  represent 
ing  an  expenditure  of  $342, 725.  were  completed  and 
occupied.  At  the  dawn  of  1921,  fourteen  new  schools 
or  additions  were  in  course  of  erection.     Of  these,  ten. 

representing  an  expenditure  of  $1,330,000,  have  since 
been   completed  and  are   in    use. 

So  far  during  1921,  contracts  have  been  let  for  nine 
school  extensions  at  a  total  cost  of  $680,000  and  at  the 
time  of  writing  the  buildings  in  course  of  construction 
represent   a   total   amount    t<\    SI. 169,000.      In   addition 


to  this  the  architectural  department  of  the  Hoard  has 
in  hand,  and  expects  to  call  for  tenders  during  the 
next  few  weeks,  work-  to  the  value  of  SI. 750,000. 

The  prospective   works  include: — 

Xew  Riverdale  Branch  Technical  School. 

Addition  to  the  High  School  of  Commerce. 

New  Jarvis  Street  Collegiate. 

Additions  to  Riverdale  and  Malvern  Collegiates. 

Three- new  public  schools. 

Additions  to  two  public  schools. 

During  the  past  two  years  there  has  not  been  much 
scope  for  the  development  of  new  types  of  school 
buildings.  Because  of  the  general  demand  for  more 
accommodation  in  all  parts  of  the  city  and  the  eco- 
nomical policies  that  have  been  forced  on  the  Board 
by  financial  conditions,  it  has  not  been  possible  to 
build  complete  schools ■-  small  units  have  bad  to  be 
built,  mostly  as  extensions  of  existing  buildings.  The 
three-storey  and  basement  type  of  building  so  long  in 
use  in  Toronto,  has  been  abandoned.  In  some  of  the 
new  buildings  basements  have  been  omitted  excepting 
as  necessary  for  heating  and  ventilation  equipment. 

By  the  energetic  policy  of  commencing  the  work 
of  the  building  programme  so  early  in  the  year,  the 
Board  has  earned  the  gratitude  of  both  contractors 
and  workmen  in  providing  work  during  a  period  of 

t  Continued  on  pagr  5]  1 
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Harmonious  Relations  Between 
Contractors  and  Labor 

Development  of  Concord  and  Mutual  Confidence  the  Chief  Accomplish- 
ment of  the  Joint  Conference  of  Employers  and  Employees  in  the 
Construction  Industry— Deadlock  on  Question  of  Wage 
Reduction  Amicably  Settled  by  Unanimous  Agree- 
ment on  Desirability  of  Some  Adjustment 


NO  more  important  meeting  in  connection  with 
the  building  industry  has  ever  been  held  in 
Canada  than  the  Joint  Conference  of  Employ- 
ers and  Employees  in  the  Construction  In- 
dustries, which  convened  in  Ottawa  on  May  3,  4  and 
5,  at  the  request  of  the  Minister  of  Labor,  Hon.  Gid- 
eon Robertson.  The  conference,  which  embraced  an 
equal  number  of  employer  and  labor  representatives, 
totalling  66,  was  called  by  Hon.  Mr.  Robertson  with  a 
view  to  discussing  some  of  the  vital  questions  affect- 
ing the  condition  of  the  industry  in  Canada  at  the 
present  time.  A  peculiar  situation  has  developed 
within  the  last  few  months,  in  which  a  lack  of  build- 
ing operations  has  tied  up  the  industry  almost  wholly 
and  it  is  felt  that  by  means  of  this  conference  the 
causes  of  the  difficulty  would  be  determined  and  an 
effective  solution  found  which  would  augment  con- 
struction activity,  relieve  unemployment  and  arrange 
a  satisfactory  basis  of  co-operation  between  the  con- 
tractors and  their  employees. 

The  matters  which  were  arranged  for  discussion 
by  the  conference  covered  every  phase  of  activity  in 
the  construction  industry  and  were  arranged  accord- 
ing to  definite  schedule  as  shown  by  the  following 
agenda:  i 

1. — Existing  conditions  in  the  industry:  (a)  Short- 
age of  dwelling,  commercial  and  public  buildings;  (b) 
seasonal  nature  of  the  industry  and  possible  methods 
of  regulation. 

2. — Apprenticeship  and  craftsmanship;  (a)  Con- 
sideration of  National  Joint  Conference  Board  propos- 
als; (b)  development  of  technical  training. 

3. — Costs  and  production;  (a)  Factors  in  building 
costs;  (b)  efficiency  and  its  relation  to  production: 
(c)  hours  of  labor;  (d)  wages  and  their  relation  to 
the  cost  of  living. 

4. — Conditions  of  employment;  (a)  Distribution  of 
labor; (b)  unemployment  insurance;  (c)  industrial 
safety. 

5. — Development  of  joint   industrial  councils. 

Analyzing  the  results  of  the  conference,  the  co- 
operative spirit  that  guided  the  discussions  is  clearly 
evident  and  in  no  phase  of  the  deliberations  was  there 
much  conflict,  excepting  on  the  question  of  wage  re- 
ductions, a  topic  which  produced  a  deadlock  between 
the  two  sides  of  the  meeting.  Concord  finally  reigned, 
however,  and  the  delegates  supported  unanimously 
the  resolution  of  the  general  committee  that  a  moder- 
ate and  reasonable  adjustment. of  wages  was  desirable 
and  that  agreements  should  be  entered  into  immedi- 
ately for  a  complete  settlement  of  the  wage  question. 

Other  matters  which  were  approved  of  by  both  the 
employer  and  employee  representatives  were  an   ex- 


tension of  joint  industrial  councils  in  the  building  in- 
dustry; an  improved  apprenticeship  scheme,  such  as 
the  one  suggested  by  the  National  Joint  Conference 
Hoard;  the  necessity  of  some  method  of  increasing 
efficiency  and  reducing  costs,  the  overcoming  of  the 
seasonal  nature  of  the  industry  and  better  conditions 
of  employment  and  distribution  of  labor.  Unemploy- 
ment insurance  did  not  meet  with  approval  by  even 
the  labor  delegates. 

A  full  report  of  the  conference  follows  : 

The  chairman  of  the  conference.  Hon.  Mr.  Gideon 
Robertson,  Minister  of  Labor,  opened  the  proceedings 

with  an  address  <>f  welcome  to  the  delegates,  following 
which  he  reviewed  the  questions  to  come  up  for  dis- 
cussion, dwelling  especially  on  the  present  lack  of 
employment.  Regarding  the  latter  question  he  quoted 
the  following  figures  from  the  Department  of  Labor's 
records.  According  to  the  returns  sent  in  by  5.102 
out  of  7,000  employers,  there  were  98,858  less  workers 
engaged  in  industry  now  than  in  January.  In  fact  it 
was  safe  to  say  that  on  the  first  of  May  there  were 
approximately  100,000  less  men  employed  than  on 
January  first  of  this  year.  lie  advanced  several 
reasons  for  this  present  condition.  One  of  these  was 
the  curtailment  of  outside  demand  for  Canadian  made 
goods  on  account  of  the  present  exchange  situation. 
Another  was  that  Canadian  manufacturers  had  kept 
large  staffs  engaged  on  production  all  winter  in  the 
expectation  of  a  revival  of  business  in  the  spring,  with 
the  result  that  large  stocks  pf  goods  were  on  hand 
while  the  trade  situation  remained  tight.  This  situ- 
ation, he  stated,  was  one  that  might  not  endure  for 
long,  but  it  had  contributed  in  a  great  extent  to  the 
present  unemployment. 

Following  the  Minister's  opening  address.  Mr.  J. 
P,  Anglin  suggested  that  a  vice-chairman  of  the  con- 
ference be  named,  which  suggestion  was  supported  by 
Mr.  Moore.  The  chairman  named  Mr.  E.  McG.  Quirk, 
of  Montreal.  Mr.  ( i.  II.  Brawn,  assistant  deputy 
minister  of  labor,  was  suggested  as  secretary  by  Mr. 
Moore,  and  agreed  to  by  the  conference. 

Mr.  Tom  Moore,  leader  of  the  Labor  side,  was  the 
first  speaker,  referring  at  the  outset  to  the  valuable 
services  that  such  conferences  as  the  present  one 
render.  He  referred  to  previous  commissions  and 
conferences  which  had  been  formed  to  investigate  in- 
dustrial conditions.  The  Industrial  Relations  Com- 
mission had  come  to  certain  conclusions  and  there  had 
been  no  evidence  that  it>  findings  had  been  mistaken. 
There  was  also  the  National  Industrial  Conference. 
These  had  proved  that  it  was  better  to  have  conference 
than  conflict;  that  moral  force  was  superior  to  physical 
force.      The  formation  of  the  national  joint  conference 
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board  oi  the  building  industries  was  a  continuation  of 
the  policy  of  previous  conferences. 

Testing  Time  in  the  Industry 

A  testing  time  bad  come,  be  stated,  and  be  felt 
that  this  Conference  had  a  responsibility  to  demon- 
strate to  the  country  whether  or  not  a  policy  of  run- 
ning business  as  we  please  was  to  be  applied  in  the 
building  trades.  There  was  a  tendency  to  get  back 
to  the  old  conditions  of  every  man  for  himself  but  he 
was  not  pessimistic  enough  to  believe  that  such  would 
happen.  The  industry  must  continue  as  it  has  been 
if  it  did  not  wish  to  go  back  to  conditions  of  the  jungle. 

To-day  profits  did  not  come  so  easily  as  before. 
The  question  with  the  workers,  however,  was  whether 
the  lime  had  not  already  arrived  when  what  little  they 
possessed  was  not  already  taken.  It  was  a  question 
of  whether  they  were  to  exist  on  doles  and  the  bread 
line. 

Many  workers  had  been  able  to  build  homes  or 
the  equity  of  homes,  and  these  in  mans  cases  found 
that  through  no  action  of  their  own  they  were  denied 
the  right  to  work.  Because  of  that  their  homes  were 
going,  and  last,  but  not  least,  their  independence. 
When  this  condition  arrived  the  workers  were  led  to 
believe  that  the  declarations  of  national  bodies  on 
living  conditions  and  standards  of  life  were  pious 
platitudes. 

It  was  well  for  the  leaders  of  the  employers  to 
make  it  plain  to  the  country  that  notwithstanding  the 
exceptional  circumstances  existing  today  the  policies 
enunciated  in  1918  and  1920  were  to  co'ntinue.  The 
workers  declared  that  those  policies  should  hold  good, 
and  that  arbitration  and  conciliation  must  be  agreed 
to.  Speaking  of  the  shortage  of  houses,  Mr.  Moore 
said  they  must  go  further  than  merely  discussing  the 
question  and  find  out  where  the  responsibility  lay. 
Lack  of  homes  was  degrading  the  national  life'.  lie 
believed  it  was  a  mental  condition.  Public  bodies 
were  afraid  to  speak  out  on  the  question  of  public  ex- 
penditure for  houses. 

Reduction  of  Wages 

The  reduction  of  wages  which  had  been  threat- 
ened, and  in  some  instances  put  into  effect,  simply 
brought  about  an  accentuation  of  conditions.  The 
prosperity  of  this  country  depended  on  the  home 
market,  and  the  home  market'-  prosperity  rested  on 
thi'  value  of  the  wage  envelope.  The  slogan  two  years 
ago  had  been  "Produce,  produce."  Was  it  shortsight- 
edness which  made  them  fail  to  see  that  a  condition  of 
affairs  would  be  reached  when  the  curtailment  of  pro 
ductjon  would  be  advocated  by  employers?  Were 
they   wrong  today  as  they  were  two  years  ago? 

Twenty-live  per  cent  of  the  working  population  of 
this  country  was  unemployed.  Men  with  adequate 
food  and  safe  shelter  were  always  willing  to  reason. 
Men  who  had  lost  their  independence  were  often 
driven  to  discard  conciliation.  The  old  principles  of 
conciliation  and  arbitration  were  under  test  today. 
rhere  was  no  room  in  this  conference  for  hypocrisy 
and  shirking  of  responsibility. 

Mr.  Anglin  Speaks  for  Employers 

Mr.  \ngliu.  for  the  employer-,  then  addressed  the 
Conference,  stating  that  one  thing  was  clear:  they  mU9t 
reduce  costs  in  order  to  reduce  the  shortage  of  houses. 
By  reduced  costs,  however,  was  not  necessarily  meant 
any  serious  reduction  in  wages.  Yet  high  wages  and 
no  employment  would  get  them  nowhere. 

A  program  ol  yielding  co-operation  was  necessary 


on  both  sides  of  the  house,  declared  Mr.  Anglin,  if  the 
conference  was  to  find  a  solution  for  the  stagnation 
which  had  become  a  deadlock.  They  must  find  the 
reasons  for  that  deadlock  and  the  means  for  breaking 
it.  Not  only  the  building  trade-  but  all  industry 
throughout  Canada  would  be  affected  by  the  results 
and  decisions  arrived  at.  Mr.  Anglin  thought  there 
was  need  for  an  organization  of  Canadian  labor  for 
Canadians. 

Not  Enough  Schooling 
Dr.  L.  W.  Gill,  director  of  technical  education  in 
the  Department  of  Labor,  the  next  speaker,  wa 
the  opinion  that  any  step-  the  conference  took  along 
the  lines  of  apprenticeship  or  vocational  education 
should  be  based  an  the  Ontario  Adolescent  School  Act. 
lie  pointed  out  that  seventy  per  cent  of  Canadian  city 
children  stopped  School  at  14  year-  of  age.  These  re- 
ceived no  further  education.  The  other  30  per  cent 
continued  their  education  at  high  school  or  elsewhere. 
Most  Canadian  children  were  thus  out  of  school  at 
the  most  important  period  of  their  li 

Mr.  Bryce  Stewart,  director  of  employment  ser- 
vice of  Canada,  referred  to  the  problems  of  distribu- 
tion in  Canada.  Workers  and  employers  had  previ- 
ously been  contending  against  zone  conditions.  There 
had  been  no  system  of  balancing  supply  and  demand. 
Labor  had  all  along  been  in  favor  of  the  setting  up 
of  national  machinery  to  bring  jobs  and  workers  to- 
gether. Out  of  the  war  had  come  a  general  demand 
for  better  organization;  a  means  of  nationalizing  the 
labor  market.  In  1918  Parliament  had  passed  the 
Employment  Offices  Co-ordination  Act.  the  operation 
of  which  was  working  out  beneficially.  It  was  hoped 
to  work  in  co-operation  with  the  Technical  Education 
Department,  then  young  boys  would  be  trained  for 
the  positions  for  which  men  were  in  demand.  Junior 
employment  offices  were  being  opened,  and  boys  and 
girls  would  be  trained  for  and  assisted  into  the  lines 
of  work  they  were  best  fitted  for. 

The  employment  office  system  would  also  be  valu- 
able in  governing  immigration.  Thus  it  would  be  pos- 
sible to  check  the  bringing  of  men  to  Canada  when 
there  was  no  work  for  them. 

Analysis  of  Housing  Shortage 
J.  M.  Pigott.  of  Hamilton,  introducing  the  housing 
subject  to  he  referred  to  committee,  said  there  was  a 
pronounced  separation  of  ideas  in  the  building  in- 
dustry. Employers  demanded  a  reduction,  and  work- 
ers declared  there  could  be  no  cutting  down.  The 
whole  question  was  to  find  the  best  mean-  of  settling 
thi-  separation  of  views.  The  building  industry  could 
be  revived  only  by  co-operation  between  the  parties 
most  interested. 

The  building  industry  today  "was  practically  flat 
on  its  back,"  said  the  speaker,  in  substantiation  of 
which  statement  he  quoted  the  following  figures. 
In  March  this  year,  contracts  let  for  building  totalled 
only  $3o.S(X).000  in  Canada,  as  against  Siv./lXXOOO 
last  year.  Construction  contracts  all  over  Canada 
in  the  three  months  of  1"J1  were  thirty-five  per  cent. 
lower  than  in  the  same  three  months  last  year.  The 
heaviest  falling  off  was  during  March,  when  the 
building  outlook  should  be  brightest.  The  province 
of  Quebec,  where  wages  were  considerably  lower,  was 
the  only  one  to  show  an  increase  in  building  this 
year  over  the  same  period  of  1920. 

Contractors  found  themselves  without  work  ahead 
and  unemployment  in  the  building  trades  was  practi- 
cally 32  per  cent  in  Canada  at  present.      There  must 
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be  a  general  reduction  in  costs  to  revive  the  industry, 
and  workers  must  agree  to  a  wage  decrease  to  bring 
the  industry  to  normal.  A  lower  level  and  a  fixed 
level  were  needed  to  revive  the  building  trades.  "We 
are  not  asking  labor  to  make  any  sacrifice,"  Said  Mr. 
Pigott,  "living  costs  have  been  shown  to  be  reduced." 
Wages  and  Rent 

Mr.  John  Bruc.e,  of  Toronto,  Labor  representative. 
said  Labor  was  opposed  not  so  much  to  wage  re- 
duction as  to  reduction  in  the  standard  of  living. 
More  and  more  wages  were  going  in  rent.  How  could 
a  man  purchase  a  home  under  such  conditions? 

Last  year  there  were  68,833  marriages  in  Canada, 
and  an  average  of  over  62,000  for  the  past  nine  years. 
Yet  last  year  only  11,200  homes  had  been  provided  for 
these  new  couples  to  move  into.  "Are  we  not  fast 
travelling  toward  slums  by  compelling  three  or  four 
families  to  crowd  into  a  house  which  should  hold  only 
one?"  asked  Mr.  Bruce.  He  showed  that  building 
could  progress  in  winter  with  a  little  additional  ex- 
pense and  urged  that  the  present  conditions  of 
working  only  in  summer  must  be  overcome  in  the  in- 
terests of  the  whole  Dominion. 

Apprenticeship 

Mr.  E.  trigles,  of  London,  from  the  Labor  benches, 
introducing  the  subject  of  apprenticeship,  said  it  was 
realized  that  there  was  a  deterioration  Sri  craftsman- 
ship in  the  building  trades.  Inefficiency  was  partly 
due  to  poor  mechanics,  and  some  employers  en- 
couraged this  by  taking  these  men  in  order  to  save  a 
little  on  their  wages. 

Mr.  K.  A.  Mclntyre,  Toronto,  of  the  employers, 
said  an  apprenticeship  plan  had  been  worked  out  in 
the  electrical  trade  in  Toronto  which  was  operating 
successfully.  It  had  been  going  for  three  years  and 
grew  from  a  need  of  "taking  the  bull  by  the  horns" 
and  overcoming  inefficiency. 

Analysis  of  Building  Costs 

Mr.  J.  B.  Carswell,  of  Toronto,  moved,  for  the 
employers,  the  reference  of  costs  and  production  to  the 
committee.  Building  costs  were  40  per  cent  labor  and 
50  per  cent  material,  with  10  per  cent,  profit.  Material 
costs  included  labor  which  went  into  the  production  of 
that  material.  About  80  to  85  per  cent  of  this  ma- 
terial cost  was  again  a  labor  charge.  So  that  practi- 
cally 80  per  cent  of  the  cost  was  labor,  and  the  ac- 
cumulation of  profits  was  15  per  cent.  The  value  of 
the  actual  material  delivered  to  the  builder  was  five 
per  cent. 

Mr.  John  Doggett,  Toronto.  Secretary  of  the 
Building  Trades  Council,  said  that  employment 
bureaus  still  needed  improvement.  lie  declared  in 
favor  of  the  Ontario  Building  Trades  Protection  Act, 
and  thought  it  would  be  well  if  such  legislation  were 
extended  to  apply  to  the  whole  Dominion. 

For  the  employers,  Mr.  E.  Long,  of  Regina,  be- 
lieved that  all  means  of  taking  care  of  the  problem  of 
unemployment  should  be  tried  before  unemployment 
insurance  was  resorted  to. 

Frank  McCee.  of  Hamilton,  said  their  experience 
with  industrial  councils  had  been  very  satisfactory, 
and  the  committee  would  have  no  difficulty  in  drafting 
a  model  constitution. 

Relative  costs  of  labor  and  materials  in  building 
came  before  the  conference  at  the  second  day's  session. 
Labor  delegates  objected  to  the  figures  put  forward 
by  J.  B.  Carswell,  of  Toronto,  the  first  day,  and  Tom 
Moore,  leader  of  the  Labor  delegates,  quoted  statistics 


to  disprove  Mr.  Carswell's  figures.  Mr.  Carswell  pro- 
tested that  the  conference  could  not  get  away  from 
the  figure  of  eighty  per  cent  wages  charge  in  the  cost 
of  material-.  'I  he  conference  adopted  a  report,  signed 
by  both  sides  of  the  house,  setting  forth  that  costs  in 
building  were  divided  as  follows:  Direct  labor  i 
on  the  contract,  35  per  cent;  materials  delivered  on  the 
contract,  55  per  cent;  contractor-.'  overhead  and  profit, 
10  per  cent. 

Conditions  of  Employment 

At  the  second  day's  session,  Mr.  T.  Wood-,  Tor- 
onto, labor,  introduced  the  report  of  the  committee  on 
conditions  of  unemployment  and  distribution  of  labor 
the  committee  recommending  the  abolition  of  priva 
employment  agencies  and  closer  co-operation  between 
federal  and  provincial  organizations  placing  labor.  In 
case  of  applications  for  transfer  of  labor  to  any  point 
where  it  was  needed,  the  committee  recommended 
transportation  of  such  labor  over  government  railways 
at  low  rates. 

The  question  of  unemployment  insurance  was  left 
by  the  committee  for  further  consideration. 

Dealing  with  industrial  safety,  the  committee  re- 
commended that,  in"  provinces  where  there  was  no 
provincial  insurance,  the  provincial  government  take 
over  workmen's  compensation  insurance  and  pass  suit- 
able legislation  to  cover  the  question  of  safety  appli- 
ances after  the  pattern  of  existiitg  building  trades  pro- 
tection acts,  and  that  the  operation,  of  this  legislation 
be  under  the  supervision  of  the  provincial  workmen's' 
compensation  boards. 

It  was  further  recommended  that  a  committee  be 
established  with  a  sub-committee  in  each  province  by 
the  National  Joint  Conference  Board  to  study  the 
question  of  appliances  .in  the  construction   industry. 

In  discussing  this  report,  speakers  generally  were 
of  the  opinion  that  greater  attention  should  be  paid  to 
the  prevention  of  accidents  by  greater  developments  of 
safety  appliances.  J.  I'.  Anglin  thought  the  safety 
clause  of  the  report  was  important.  There  was  a  limit 
to  which  a  contractor  could  go  in  safety  appliances 
which  should  be  standardized  so  that  costs  of  these 
appliances  would  be  kept  as  low  as  possible. 

The  report  was  adopted. 

Extension  of  Joint  Councils 

The  committee  on  joint  industrial  councils,  through 
John  Doggett  of  Toronto,  labor,  supported  the  exten- 
sion of  joint  councils  in  the  industry.  The  committee 
was  unanimous  in  recommending  the  formation  of 
joint  councils  with  equal  representation  from  employ- 
er- and  workers  to  adjust  any  grievance  that  might 
arise  out  of  the  interpretation  of  agreements  between 
employees  and  contractors  in  the  affiliated  trades.  The 
committee  recommended  that  the  National  Joint  Con- 
ference Board  consider  the  advisability  of  applying 
the  principles  of  the  Industrial  Conditions  Act  of 
Manitoba  to  the  other  provinces. 

John  Bruce,  labor,  said  he  had  been  working  with 
others  in  the  direction  of  joint  councils  "to  make  the 
lion  lie  down  with  the  lamb."  There  seemed  to  be 
antagonism  to  these  councils  all  across  the  continent. 
In  some  places  employers  were  absolutely  against 
anything  of  the  sort.  In  two  cities  councils  had  been 
formed  and  in  both  of  these,  Hamilton  and  Ottawa. 
there  were  strikes  under  way  at  present. 

Hon.  G.  D.  Robertson.  Minister  of  Labor,  said 
there  was  plenty  of  hope  for  the  establishment  of  joint 
industrial  councils.     In  the  last  couple  of  years  some 
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thirty  joint  councils  had  been  formed  by  Finns  in  Can- 
ada, with  more  or  less  success. 

The  report  as  submitted  was  adopted  with  a  re- 
quest that  the  committee  present  a  draft  constitution. 

Apprenticeship  in  the  Construction  Industry 

E.  Ingles,  London,  labor,  for  the  committee  on 
apprenticeship,  reported  in  favor  of  the  apprenticeship 
plan  of  the  National  Joint  Conference  Board.  The 
proposal  scheme  consists  essentially  of  a  National  Ap- 
prenticeship Council,  and  local  councils  in  the  different 
localities.  Rules  governing  councils  and  a  draft  form 
of  indenture  wen-  submitted.  Employers  and  labor 
would  have  representation  on  the  councils. 

Tom  Moore,  labor,  said  Canada  had  been  in  a  state 
of  chaos  regarding  apprenticeship,  drawing  her  crafts- 
men from  among  immigrants  and  having  to  fill  vacan- 
cies with  whoever  was  available.  The  rights  of  ap- 
prentices should  be  well  guarded  to  induce  boys  to 
enter  the  different  trades.  J.  F.  Marsh.  Niagara  Falls, 
labor,  favored  a  simpler  form  of  indenture  which 
would  not  tend  to  frighten  boys  away. 

Insurance  As  Last  Resort 

Tom  Woods,  Toronto,  labor,  from  the  committee 
on  unemployment  insurance,  presented  a  resolution 
opposing  such  insurance  except  as  a  last  resort,  and 
recommending  that  the  government  formulate  some 
plan  of  so  stimulating  industry  that  men  would  be 
able  to  secure  work.  "We  want  work,  and  not  char- 
ity," said  Mr.  Woods.  Tom  Moore,  labor,  said  the 
only  question  was  when  the  "last  resort"  was  reached. 
Charity  doles  were  economic  waste.  The  money 
would  be  better  employed  in  taking  up  the  slack  in 
industry.  "No  country  owes  a  man  a  living,"  declared 
Mr.  Moore,  "but  every  man  is  entitled  to  an  oppor- 
tunity to  work  for  his  living." 

Senator  Robertson  asked  if  the  same  principle 
would  apply  to  all  industries.  Mr.  Moore  replied  that 
industries  could  not  be  divided  into  watertight  com- 
partments. If  the  basic  industries  were  stimulated 
then  the  others  would  profit  also.  Unemployment  in- 
surance was  necessary  so  long  as  governments  con 
sidered  themselves  apart  from  industry.  Italy  had 
found  a  way  of  regulating  industries  and  employing 
a  fund  to  keep  them  busy  rather  than  use  the  same 
money  for  unemployment  doles. 

J.  P.  Anglin,  employers,  declared  the  "peaks  and 
drops"  in  employment  must  be  eliminated.  The  basic 
cause  of  to-day's  crisis  was  unlimited  speculation.  It 
was  the  duty  of  tin-  government  to  call  everyone  con- 
cerned "on  the  carpet"  and  get  down  t->  the  real  facts 
behind  the  present  slump. 

Conditions  in  the  Industry 

Mr.  J.  M.  Pigott,  Hamilton,  employers,  reporting 
on  conditions  in  the  industry,  dealt  largely  with  need 
of  houses  and  other  buildings.  Contracts  for  building- 
during  the  first  three  months  of  this  \ car.  he  said, 
were  only  $37,000,000,  as  against  $56,000,000  for  the 
same  period  last  year.  In  the  figures  for  the  month  of 
March  the  committee  found  a  greater  decline.  March. 
L920,  contracts  were  $21,000,000  against  only  $10, 
000,000  in  March,  1921.    Buildings  were  required  but 

money  was  not  being  put  into  building.  It  was  esti- 
mated that  there  was  a  total  shortage  in  this  country. 
including  public  works,  houses  and  buildings  of  all 

kinds,  of  780,000  building-. 

There  was  a  disinclination  on  the  part  of  the  public 
to  build  under  present    prices,  a   lower  level   must   be 


reached   and   COStS    must    be    stabilized   at    that    lower 
level. 

There  lias  been  11,117  houses  built  in  Canada  dur- 
ing 1920.  In  the  same  year  there  were  70,000  mar- 
riages. Immigrants  numbered  1,117,336,  of  whom 
probably  50  per  cent,  were  married,  making  a  further 
requirement  of  200,000  houses.  J.  A.  Elks,  Ontario 
Director  of  Municipal  Affairs,  said  Mr.  Pigott,  had 
estimated  Ontario'.-  house  shortage  at  20,000.  The 
total  house  shortage  in  Canada  for  1920  alone  was 
79 .(XX),  and  the  country  could  do  with  158,000  new 
houses  to-day.  Many  people  were  living  in  dwellings 
unfit  for  habitation;  others  were  in  small  apartments 
when  they  could  and  would  afford  comfortable  homes 
if  those  homes  were  available.  The  conditions  had 
qow  become  SO  serious  that  governments  throughout 
I  he  Dominion  should  accept  a  greater  share  of  the  re- 
sponsibility and  seek  a  mean-,  of  remedying  them. 
They  should  also  stimulate  public  works  wherever 
possible. 

Seasonal  Nature  of  the  Industry 

Seasonal  occupation  was  stated  to  be  partly  re- 
sponsible for  the  high  building  costs,  and  it  was  re- 
commended that  wherever  possible  public  works 
should  be  carried  on  during   the  slack  periods  in   the 

industry,  to  keep  the  work  going  ahead- 
Mr.  John  Bruce,  Toronto,  labor,  said  the  comnnuee 
had  been  unable  to  deal  with  the  unemployment 
problem.  This  was  enhanced  by  the  shutdown  of  the 
building  trades  during  the  winter.  If  this  one  of  the 
basic  industries  was  kept  working  the  unemployment 
problem   would  be   in   some   measure   relieved. 

lion.  (i.  D.  Robertson.  Minister  of  Labor,  stated 
that  the  delegates  should  do  their  best  to  impress  on 
Canadians  the  need  of  buying  Canadian-made  goods. 
Canada  was  buying  a  million  dollars  worth  of  Ameri- 
can goods  more  daily  than  she  was  selling  to  people 
in  the  United  States.  Buying  at  home  would  help  to 
relieve  the  distress  by  keeping  Canadian  industries 
busy. 

No  Labor  Trouble  in  Quebec 

Mr.  E.  (i.  Brosseau,  Quebec,  employers,  referring 
to  conditions  in  that  province,  said  his  was  the  only 

pari  of  Canada  which  showed  an  increase  in  building 
this  year.  Schools,  convents  and  banks  were  being 
erected  there.  The  city  of  Quebec  had  taken  advan- 
tage of  the  federal  housing  loans  t"  secure  money 
with  which  to  build  houses.  There  were  also  other 
buildings.  The  working  men  were  contented  and 
there  were  few  strikes.  They  worked  sometimes  long 
hours,  and  they  had  more  than  one  union  of  working 
nun.  The  men  all  worked  together,  however,  and 
with  men  who  belonged  to  no  union.  He  was  sorry 
to  see  that  all  of  those  men  had  not  been  allowed  to 
have  representation  at  this  conference. 

Eight  Hour  Day  Approved 

The  tirsi  portion  of  the  report  on  costs  and  produc- 
tion which  was  presented  by  Mr.  John  Grieve,  of 
Montreal,  (that  dealing  with  the  relative  share  of 
labor  and  other  items  in  the  cost  of  production  had 
already  been  adopted,  as  previously  mentioned). 

The  second  portion,  which  was  adopted  unani- 
mously, suggested  methods  of  increasing  efficiency 
and  reducing  costs.  The  third  portion  dealt  with  the 
eight  hour  day.  Both  employers  and  employees  agreed 
that  the  eight-hour  day  conduced  to  the  gn 
efficiency;    but  the  employers  objected  to  compulsory 
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legislation    on    the    subject.      With    this    qualification 
the  report  was  adopted. 

Debate  On  Wage  Reduction 
The  fourth  portion,  which  dealt  with  the  question 
of  reducing  wages,  brought  an  open  issue  in  the  con- 
ference. The  employers  presented  a  resolution  declar- 
ing that  "it  has  been  shown  that  reductions  of  from  20 
to  50  per  cent,  have  already  been  made  in  many  ma- 
terials, and  we  have  endeavored  by  every  means  pos- 
sible to  persuade  the  labor  side  that  labor  should  do 
its  share,  but  unsuccessfully.  We  feel  that  building 
trades  wages,  in  order  to  conform  to  the  reduction  of 
materials,  and  the  wages  of  workers  in.  factory  and 
mill,  should  be  reduced  from  10  to  25  per  cent.,  de- 
pending on   conditions." 

The  labor  side  moved  that  "in  the  matter  of  wages 
and  their  adjustment,  there  has  never  been  any  na- 
tional standard  established  or  national  declaration  as 
to  the  amount  of  wages  the  worker  should  receive  dur- 
ing the  time  in  which  the  cost  of  living  was  increasing. 
Therefore,  any  adjustment  actually  necessary  at  the 
present  time  should  be  arrived  at  by  agreement  be- 
tween the  employers  and  employees  of  the  building 
trades  industries  in  their  respective  localities." 

The  Argument 

Mr.  J.  P.  Anglin,  of  Montreal,  speaking  for  the 
employers,  said  that  if  no  agreement  was  reached  on 
this  point,  the  conference  would  have  an  anti-climax. 
A  swing  toward  wage  reduction  had  already  begun. 
If  no  agreement  were  reached  here,  the  swing  might 
go  further  than  was  desirable.  A  reduction  of  25  per 
cent,  in  wages  had  already  been  agreed  upon  in  De- 
troit, which  was  the  centre  from  which  wages  move- 
ments in  Eastern  Canada  had  recently  taken  their  rise. 
There  were  reductions  also  in  a  number  of  Canadian 
cities.  He  suggested  that  the  conference,  if  it  could 
not  agree  on  a  percentage  of  reduction,  should  adopt 
the  principle  that  a  reduction  should  take  place. 

Mr.  Tom  Moore  said  that  the  facts  brought  for- 
ward by  Mr.  Anglin  justified  the  stand  taken  by  labor. 
Labor  had  accepted  a  reduction  where  it  could  afford 
to  do  so ;  and  the  logical  course  was  to  leave  the  ques- 
tion to  be  settled  according  to  local  conditions.  He 
referred  to  the  reduction  in  wages  announced  by  the 
United  States  Steel  Corporation.  "God  forbid,"  he 
said,  "that  anybody  in  Canada  should  be  subjected  to 
such  autocracy  as*  in  the  United  States  Steel  trust." 

Mr.  J.  B.  Carswell,  Toronto,  employer,  asserted 
that  the  union  representatives  had  not  come  to  the 
conference  with  an  open  mind.  This  was  shown  by 
the  fact  that  they  had  agreed  that  the  cost  of  building 
was  too  high,  but  had  refused  to  reduce  wages,  though 
they  had  admitted  that  labor  was  the  most  important 
part  of  the  cost  of  materials,  and  that  the  wages  of 
building  mechanics  were  35  per  cent,  of  the  total  cost. 

Mr.  S.  E.  Dinsmore,  Windsor,  employers,  declared 
that  wages  in  Detroit  and  Windsor  had  been  reduced 
by  25  per  cent,  in  some  cases.  Mr.  E.  Ingles,  Lon- 
don, labor,  said  labor  was  not  willing  to  declare  that 
on  a  national  scale  a  decrease  of  wages  was  neces- 
sary. "Some  of  our  people  wouldn't  have  enough  at 
the  end  of  a  year  to  bury  themselves  after  they 
starved  to  death,"  he  said.  Local  conditions  must 
govern  wage  decreases. 

Charged  With  Evasion 

Mr.  J.  H.  Pigott,  Hamilton,  employers,  charged 
the  labor  group  with  evading  the  issue  in  their  resolu- 
tion.    "You  are  passing  it  back  and  saying  'let  the 


boys  decide  for  themselves.'  when  they  need  advice. 
If  you  keep  wages  at  their  present  levels  they  aren't 
going  to  stay  there.  Von  have  40  per  cent,  of  your 
men  walking  the  street.  In  normal  times  93  per  cent, 
of  these  would  be  working.  Somebody  has  got  to 
keep  them,  and  you  have  to  pay  your  share."  Labor, 
he  said,  dished  up  its  statistics  according  to  what  it 
sought  to  prove. 

Arthur  M artel,  Montreal,  labor,  objected  to  any 
general  declaration  in  favor  of  a  decrease,  "not  because 
we  have  not  open  minds  but  because  we  cannot  afford 
it."  Mr.  Martel  claimed  the  reduction  in  the  cost  of 
living  was  not  so  great  as  it  was  made  to  appear. 

.Mr.  Tom  Moore  and  Mr.  J.  1'.  Anglin.  leaders  of 
the  labor  and  employers'  groups,  respectively,  then 
moved  adjournment,  stating  that  then  they  hoped 
both  sides  would  be  able  to  get  a  little  closer  together 
on  the  questions  at  issue. 

Mr.  I\.  O.  Church.  Montreal,  employer*,  just  be- 
fore adjournment,  charged  the  carpenters  in  Montreal 
with  bad  faith  in  regard  to  arbitration,  saying  that 
when  they  had  agreed  to  submit  a  dispute  to  arbitra- 
tion they  had  refused  to  accept  the  award.  "They 
don't  accept  an  award  unless  it  is  all  they  asked  for." 
he  declared. 

The  deadlock  on  the  question  of  reducing  wages 
in  the  building  industry  was  broken,  when,  after  a 
series  of  conferences  between  the  groups  attending 
the  conference,  the  general  committee  of  the  joint 
conference  brought  in  a  resolution  leaving  the  matter 
of  wage  adjustments  to  be  governed  by  local  condi- 
tions, which  was  unanimously  adopted.  The  report 
follows : — 

The  General  Committee  of  this  Joint  Conference 
of  Employers  and  Employees  in  the  Construction-  In- 
dustries begs  to  report  that  it  has  had  three  meetings 
during  the  sessions  and  has  considered  without  hesi- 
tation some  of  the  vital  questions  of  our  industry  with 
a  view  to  aiding  this  conference  in  arriving  at  a  satis- 
factory conclusion.  The  chief  questions  on  which  no 
agreement  has  been  reached  at  this  time,  either  in 
committee  or  in  the  conference  itself  are  those  of 
wages  and  the  methods  which  have  been  used  to  ob- 
tain  wage  reductions. 

After  the  most  serious  and  careful  consideration 
and  with  a  full  knowledge  that  we  are  not  in  any  sense 
a  legislative  or  authorized  body,  but  a  voluntary  one. 
and  therefore,  without  jurisdictional  powers,  beg  to 
recommend  the  following: — 

Whereas  there  now  exists  a  condition  of  either 
strike  or  lockout  in  our  industry  in  several  of  our  Can- 
adian cities  because  of  the  so-called  arbitrary  reduc- 
tions demanded  by   employers;    and 

Whereas  this  condition  is  the  result  of  a  general 
abnormal  situation  over  which  we  could  not  possibly 
have  any  control ;    and 

Whereas  the  post-war  unnatural  high  peak  in  cost 
of  living,  and  therefore,  in  wages  was  passed  last  year; 
and 

Whereas  in  many  important  centres  throughout 
Canada  and  adjacent  U.  S.  points  wage  adjustments 
have  been  reached  by  mutual  agreements  or  arbitra- 
tion ;  and 

Whereas  the  chief  deterring  factor  which  prevents 
a  real  substantial  reduction  in  cost  of  living  is  un- 
doubtedly high  rent ;  and 

Whereas  it  is  realized  by  us  that  only  the  building 
of  many  thousands  of  dwellings  can  alleviate  Canada's 
deplorable  housing  shortage  ;    and 

Whereas   it   has   been    conclusively   shown    in    this 
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conference  that  building  material  prices  have  already 
been  substantially  reduced  ; 

Therefore,  be  it  resolved  by  this  conference,  act- 
ing as  individual  builders  and  workers,  and  not  in  our 
capacity  as  officers  of  any  particular  organization,  and 
with  the  full  realization  that  each  locality  must  of 
necessity  deal  with  its  own  peculiar  situation,  as 
fi  >llows  : — 

That  in  our  best  judgment  a  moderate  and  reason- 
able adjustment  of  wages  should  he  agreed  upon 
without  further  delay  in  such  large  centres,  where  an 
abnormally  high  peak  has  been  reached  and  where  no 
set  (lenient  has  been  accepted,  and  that  such  agree- 
ment should  he  fixed  upon  for  a  period  of  twelve 
months ;  and  further  that  we  strongly  urge  the  im- 
mediate resumption  of  negotiations  with  a  view  to 
mutual  agreement,  and  that  failing  mutual  agreement, 
voluntary  arbitration  should  he  entered  into. 


In  conclusion,  your  general  committee  feels  that 
this  action  will  tend  to  stabilize  conditions  by  pre- 
venting an  undue  and  abnormal  drop  in  wages,  and 
remove  strikes,  strife,  and  distrust,  and  that  a  new- 
post-war  normal  will  more  speedily  he  determined. 

The  resolution  was  supported  from  both  sides  of 
the  house,  as  one  expressing  the  principles  embodied 
in  the  two  reports  brought  down  at  the  previous  ses- 
sion, and  on  which  the  debate  ari 

Value  of  Co-operation 

Senator  Robertson,  chairman  of  the  conference,  in 
dismissing  the  delegates,  spoke  of  this  as  a  demonstra- 
tion of  the  value  of  co-operation  and  the  spirit  of  arbi- 
tration in  Canadian  industry.  At  first  it  had  seemed 
difficult  to  get  both  sides  together,  but  at  last  they 
had  come  in  with  a  joint  report,  and  accepted  it 
unanimously. 


Impressions  of  the  Conference 

By  the  Leader  of  Organized  Labor  in  Canada,  Mr.  Tom 
Moore,  President  of  the  Trades  and  Labor  Congress 


IMPROVING  industrial  relations  in  any  industry 
is  not  a  policy  that  can  be  carried  on  by  following 
the  line  of  least  resistance.  It  is  much  easier  for 
an  employer  to  lay  down  conditions  under  which 
he  will  employ  labor,  and  for  the  worker  to  submit  to 
such  conditions  either  with  good  grace  or  with  smoul- 
dering revolt  in  his  heart,  than  it  is  for  either  of  them 
to  wake  to  their  joint  responsibilities  and  take  steps 
to  bring  about  an  adjustment  that  probably  will  not 
express  the  exact  ideals  of  either  party  but  that  will, 
at  least,  face  the  facts  squarely  and  establish  a  condi- 
tion which  each  can  accept  as  just. 

As  a  general  rule,  it  may  be  said  that  employers 
were  satisfied  in  the  past  to  "conduct  their  own  bus:- 
ncss"  in  their  own  way.  This,  however,  often  brought 
protests  from  the  workers  concerned  and,  as  a  means 
of  emphasizing  this  protest,  strikes  occurred.  With 
the  growth  of  labor  unions  these  protests  became  more 
pronounced  and  to  avoid  these,  employers  commenced 
to  meet  with  the  workers  of  the  different  crafts  and 
arrange  working  conditions  mutually  acceptable  for 
fixed   periods  of  time. 

Development  of  Co-operation 

War  time  necessities  gave  rise  for  greater  co-oper- 
ation than  these  agreements  allowed!  for  and  brought 
about  a  rapid  growth  of  the  ideas  of  joint  councils 
meeting  at  regular' intervals,  through  which  the  work- 
er and  employer  could  co-operate  to  the  fullest  degree 
for  the  improvement  of  the  industry  in  which  they 
were   both   engaged. 

It  was  in  this  spirit  that  the  National  Conference 
Hoard  of  the  Building  Industry  was  formed  in  Ham- 
ilton in  May,  1920,  when  some  twenty  representative 
employers  and  a  similar  number  of  representatives  of 
the  building  trades  international  unions  met  together 
and  laid  down  rules  for  the  creation  of  a  committee  of 
five  from  the  Association  of  Building  and  Construc- 
tion Industries  and  five  representatives  of  the  unions 
to  meet  during  the  year  and  deal  in  an  advisory  capa- 
city with  problems  affecting  the  building  industry 
and  at  the  same  time  render  every  assistance  in  the 
formation  of  local  councils  of  a  similar  -nature.     Such 


councils  have  been  established  in  many  of  the  larger 
centres  throughout  Canada  and  in  this  work  the  labor 
department  at  Ottawa  has  lent  every  assistance. 

It  was  this  national  committee  that  requested  the 
minister  of  labor  to  convene  a  national  conference  to 
which  each  of  the  parties  to  the  original  meeting  in 
Hamilton  (the  Association  of  Building  and  Construc- 
tion Industries  and  the  International  Unions)  should 
be  allowed)  to  nominate  thirty  representatives.  This, 
the  minister  of  labor  was  pleased  to  do  with  the  con- 
sent of  the  government  and  arranged  for  the  confer- 
ence to  be  held  on  May  3rd  in  the  railway  committee 
rooms  of  the  senate. 

Before  dealing  with  the  work  of  the  conference 
reference  should  be  made  to  some  developments  just 
preceding  the  holding  of  the  conference. 

Effect  of  Trade  Depression 

Trade  depression  had  brought  about  a  revival  of 
the  old  attitude  on  the  part  of  many  employers  in  the 
trade  who  evidently  assumed  that  the  time  had  ar- 
rived when  labor  should  be  "put  in  its  place"  and 
that  a  continuation  of  the  policy  of  making  labor  a 
partner  in  arranging  the  conditions  under  which  it 
should  be  employed  was  not  now  in  their  best 
interests. 

The  attempt  to  reintroduce  such  methods  and  to 
enforce  what  the  workers  believed  to  be  an  unjusti- 
fiable reduction  in  their  wages  resulted  in  several  seri- 
ous strikes  and  in  many  other  cases  in  a  doubt  being 
created  as  to  the  sincerity  of  many  employers  who 
had  been  ready  to  accept  the  principle  of  joint  coun- 
cils when  the  workers  were  in  control  of  the  situation, 
but  were  evidently  just  as  ready  to  forget  all  about 
them  when  they  felt  that  circumstances  would  safely 
allow  them  to  do  so. 

It  was  with  such  a  background  of  partial  hostility, 
distrust  and  shaken  confidence  that  the  conference 
started  its  labors.  Xo  one  who  actually  took  part  in 
such  a  conference  could  really  divorce  himself  from 
this  atmosphere  and  viewing  the  conclusions  from 
close  in.  it  is  perhaps  to  be  expected  that  the  perspec- 
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tive  as  to  the  effect  of  the  decisions  reached  may  be 
somewhat  clouded. 

Of  the  men  who  composed  the  conference  this 
might  be  said:  On  the  employers'  side  they  included 
those  representative  of  the  largest  concerns  doing 
business  from  coast  to  coast,  and  those  on  the  workers 
side  were  equally  representative,  being  those  holding 
executive  offices  locally  or  nationally  in  their  respec- 
tive organizations  and  all  keenly  alive  to  the  require- 
ments of  the  men  they  were  representing. 

Conference  Established  Mutual  Confidence 
Though  platitudes  were  avoided,  acrimony  was 
also  absent  from  the  debates  and  the  outstanding  re- 
sult was  that  it  was  demonstrated  that  the  most  con- 
tentious questions  could  be  discussed  under  the  most 
adverse  circumstances,  and  that  when  seeking  agree- 
ment instead  of  points  of  difference,  understandings 
can  be  arrived  at.  There  will  undoubtedly  be  many 
varying  opinions  as  to  the  ultimate  and  real  result 
of  the  decisions  on  the  various  subjects,  but  as  an 
example  of  the  value  of  joint  conference  as  a  means 
of  reaching  understanding  and  establishing  confi- 
dence, the  holding  of  the  Xational  Joint  Conference  of 
the  Building  Industries  amply  justified  itself. 

The  agenda  of  the  conference  has  already  been 
widely  published  but  briefly  included:'  Existing  con- 
ditions in  the  building  industries  as  to  shortage  of 
various  classes  of  buildings  and  the  seasonal  nature 
of  the  industry;  apprenticeship  and  development  of 
technical  training;  analysis  of  costs  in  building;  con- 
ditions of  employment  and  the  further  development  of 
joint  councils. 

Resolutions  were  finally  adopted  on  all  these  mat- 
ters practically  unanimously,  but  the  true  value  lies, 
not  alone  in  the  wording  of  the  resolution  but  also  in 
the  information  brought  out  by  the  debates. 
Lack  of  Houses 
On  the  first  item  there  seems  to  be  a  general  agree- 
ment that  no  immediate  expansion  of  commercial 
buildings  could  be  expected,  as  the  investments  of 
war  profits  had  provided  most  firms  with  sufficient 
additional  buildings  and  equipment  to  meet  their  re- 
quirements for  some  time  to  come.  There  could,  how- 
ever, be  no  doubt  as  to  the  necessity  of  additional 
housing,  it  being  shown  that  whilst  an  average  of  60,- 
000  marriages  per  year  had  taken  place  less  than  20,000 
homes  had  been  built  each  year  to  meet  this  demand 
for  the  additional  families. 

A  woeful  lack  of  public  buildings  also  exists  and 
it  was  the  opinion  of  the  conference  that,  to  a  large 
degree,"  public  authorities  should  set  themselves  to 
overcome  this  situation. 

As  to  homes :  A  solution  of  this  problem  could 
only  be  reached  when  sufficient  money  at  reasonable 
rates  was  forthcoming  and  to  meet  this  situation  fed- 
eral, provincial  and  municipal  authorities  were  strong- 
ly urged  to  take  immediate  steps  to  co-operate  to  the 
fullest  extent  in  providing  housing  loans. 

Improvement  of  Apprenticeship  System 
The  second  item  was  not  productive  of  much  de- 
bate. An  agreement  was  reached  that  it  was  time 
for  Canada  to  undertake  the  training  of  apprentices 
for  the  building  industry,  instead  of  depending  on  re- 
ceiving its  supply  of  trained  mechanics  by  immigra- 
tion from  Great  Britain  and  other  countries. 

A  note  of  warning  was  sounded  that  it  would  be 
wise  in  dealing  with  this  matter  to  see  that  the  number 
of  apprentices  allowed  into  each  of  the  building  crafts 
should  be  kept  proportionate  to  the  number  of  me- 


chanics employed,  so  as  to  insure  that,  alter  a  youth 
had  undertaken  a  period  of  apprenticeship,  he  would 
be  at  hast  able  to  tint!  employment  as  a  journeyman. 

(  )n  thi>  question  a  very  concise  plan  had  previously 
been  prepared  by  the-  Committee  of  the  Xational  Con- 
ference Board  and  this,  with  minor  modifications,  was 
finally  accepted  as  a  model  form  for  apprenticeship 
agreements. 

Item  Xo.  3  was  undoubtedly  productive  of  the 
most  contentious  arguments.  It  was.  however,  very 
early  agreed  that  not  more  than  thirty-five  per  cent. 
of  the  actual  cost  of  a  building  could  be  attributed  to 
labor.  Ten  per  cent,  was  nominally  accepted  as  a 
fair  average  for  contractors'  profits,  though  on  homes 
and  smaller  buildings  tfrs  amount  is  undoubtedly 
more  whilst  on  the  b'gger  constructions  it  generally 
works  out  a  little  less.  As  to  the  disposition  of  the 
remaining  fifty-five  per  cent,  attributed  to  materials 
a  desire  was  shown  on  the  employers'  part  to  again 
place  the  major  portion  to  labor  costs.  On  the  other 
hand,  the  worker  claimed  that  not  more  than  twenty 
per  cent,  of  this  cost  could  be  attributed  to  labor 
though  acknowledging  that,  in  addition  to  this,  freight 
and  other  intermediate  charges  involving  labor  would 
have  to  be  taken  care  of.  It  was  finally  decided,  how- 
ever, that  the  matter  was  so  involved  that  no  definite 
decision  could  be  reached. 

An  interesting  side  light  was  thrown  on  this  situ- 
ation by  information  given  by  contractors'  representa- 
tives from  Winnipeg,  who  stated  that,  through  the 
formation  of  a  co-operative  company  composed  of 
members  of  the  Builders'  Exchange,  they  had  been 
able  to  materially  reduce  the  cost  of  material  by  elim- 
inating an  unnecessary  number  of  jobbers  and  middle- 
men and  the  conference  finally  expressed  itself  as"  be- 
lieving that  some  reduction  in  building  costs  could  be 
drought  about  by  an  improvement  in  the  distributive 
methods    of   building   materials. 

The  Question  of  Wage  Reduction 

The  employers  seemed  impressed  at  the  beginning 
of  the  conference  with  the  necessity  of  workers  in  the 
construction  part  of  the  industry  accepting  material 
reductions  in  their  wages  whilst  the  workers  insisted 
that  wages  had  not  increased  proportionately  to  the 
cost  of  living  taken  as  an  average  throughout  the 
Dominion.  The  final  conclusions  reached  were  that 
any  adjustments  that  took  place  must  be  negotiated 
locally  and  where  it  could  be  shown  conclusively  that 
an  abnormally  high  peak  of  wages  had  been  reached 
and  that  such  a  condition  was  retarding  building  oper- 
ations, that  the  workers  would  frankly  meet  the  situ- 
ation as  they  had  already  done  in  some  important 
centres  throughout  Canada.  In  case  of  disagreement 
on  this  question,  then  voluntary  arbitration  was  re- 
commended. 

A  further  statement  on  this  matter  was  that  the 
time  had  arrived  for  stabilizing  prices  rather  than  in- 
sisting on  further  reductions  with  the  exceptions  of 
a  few  lines  of  building  materials  which  were  thought 
to  be  still  exceptionally  high,  as  cognizance  must  be 
taken  of  the  fact  that  an  undue  increase  in  the  pur- 
chasing value  of  the  dollar  which  has  to  be  paid  as 
interest  on  our  enormous  war  debt  would  create  a 
further  burden  on  the  industries  of  the  country.  These 
war  loans  were  floated  at  a  high  rate  of  interest,  fixed 
in  many  cases  for  a  long  number  of  years.  Emphasis 
was  also  given  to  the  necessity  of  coping  with  the 
problem  of  land  speculation  and  the  high  rates  de- 
manded for  mortgages  on  building  securities  and  that 
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the  holders  of  land  and  those  responsible  for  the  con- 
trol of  finance  must  do  their  part  in  meeting  the  situ- 
ation equally  with  the  workers  and  contractors  be- 
fore and  relief  could  be  brought  to  the  building 
industry. 

Efficiency  Back  to  Normal 

Declaration  was  made  that  the  efficiency  of  the 
workers  had  reached  the  1914  levels  and  further  that 
the  maximum  hourly  output  could  not  be  maintained 
where  more  than  eight  hour  work  was  carried  on. 

<  In  the  wage  question  a  very  detailed  statement 
had  been  prepared  showing  the  cost  of  maintaining 
an  average  family  of  father,  mother  and  three  children 
as  at  the  end  of  January,  1921,  to  be  $1,743,  whilst 
the  average  wage  earned  by  31,000  employees  en- 
gaged  in  building  construction  for  the  year  1920  was 
only  $1,065.  It  was  recognized,  however,  that  many 
variations  of  conditions  would  have  to  be  taken  into 
consideration  in  dealing  with  so  large  a  subject,  but 
both  employers  and  workers  agreed  that  every  effort 
should  be  mad'e  towards  establishing  within  the  build- 
ing industry  a  condition  which  would  give  to  the 
workers  employed  a  return  sufficient  to  enable  them 
to  maintain  the  standard  of  living  incorporated  in  the 
schedule  above  referred  to.  This  could  be  partly 
brought  about  by  an  extension  of  the  length  of  time 
nf  the  building  season  and  thus  increasing  the  period! 
(luring  which  the  workers  could  be  employed.  '  It 
was  felt  that  too  many  buildings  were  delayed  until 
late  in  the  season  that  could  be  very  well  commenced 
earlier  and  as  a  step  towards  meeting  this  situation 
contractors  were  urged  to  refuse  to  countenance  un- 
due time  limits  on  their  contracts. 

Other  Conditions  of  Employment 
Discussion  on  further  conditions  of  employment 
"ended  in  a  decision  to  recommend  the  abolition  of 
private  employment  agencies  and  the  fuller  use  of 
trade  union  organizations  and  public  employment 
services  of  the  Dominion  for  the  securing  of  necessary 
labor.  Every  encouragement  was  also  urged  for  the 
development  of  safety,  but  in  these  matters  due  con- 
sideration should  be  given  to  the  temporary  nature  of 
the  work  and  no  measures  were  called  for  which 
would  demand  heavy  expenditures  unless  a  commen- 
surate saving  of  life  and  limb  would  be  assured. 

Unanimous  agreement  was  expressed  as  to  the 
desirability  of  the  extension  to  all  centres  of  joint 
councils  of  organized  workers  and  organized  em- 
ployers. Those  who  had  taken  part  in  these  councils 
in  the  cities  where  they  were  established  spoke  highly 
of  the  results  attained  and  a  draft  constitution  was 
approved  for  the  guidance  of  those  desiring  to  estab- 
lish such  councils,  in  order  that  uniformity  may  pre- 
vail as  far  as  possible  throughout  the  Dominion. 

Conferences  alone  cannot  bring  about  any  im- 
provement either  in  the  -building  or  other  industries 
and  no  delusion  existed  in  the  minds  of  those  taking 
part  in  the  National  Building  Industries  Conference 
that  their  labor  would  be  barren  of  result  unless  the 
spirit  that  manifested  itself  during  the  meeting  would 
be  transmitted  generally  to  the  organization  of  work- 
ers and  employers  throughout  the  Dominion. 

Action  is  Now  Wanted 

The  declaration  made  and  resolutions  agreed  upon 
will  only  have  the  value  of  pious  wishes  unless  those 
who  have  the  power  take  action  to  put  them  into 
effect. 

Trade  depressions  and  trade  revivals  are  largely  a 


matter  of  mental  attitude  of  the  public  as  a  whole. 
Unlimited  buying  seems  just  as  contagious  as  a  spell 
of  unwarranted  restriction  in  purchasing. 

The  conference  attempted  to  reach  conclusions 
which  would  demonstrate  to  those  outside  the  build- 
ing industry  the  necessity  of  proceeding  at  once  with 
such  buildings  as  were  needed  and  could  be  financed. 
The  present  period  was  shown  to  be  suitable  for  the 
carrying  on  of  building  operations.  Labor  efficiency 
is  unquestioned,  wage  rates  generally  are  reasonable, 
many  liner:  of  building  material  have  reached  a  low 
level  and  with  a  revival  of  public  confidence  there  is 
no  reason  why  this  basic  industry  (building  and  con- 
struction) should  not  begin  to  show  permanent  im- 
provement. Those  who  insist  on  waiting  to  see  if  un- 
employment and  general  trade  depressions  will  bring 
about-  a  further  reduction  in  prices  to  unwarranted 
levels  may  find  themselves  caught  in  a  rapidly  upward 
advancing  market. 

Those  who  took  part  in  the  National  Building  In- 
dustries' Conference  have  done  their  part  towards 
throwing  the  searchlight  on  to  the  complex  problem 
affecting  the  building  industry  but  realize  fully  that 
the  final  results  will  only  be  such  as  the  public  ulti- 
mately decides. 


American  Engineers  to  Recognize  Part  Played 
by  British  Engineers  in  Winning  the  War 

TO  express  tin-  obligation  which  the  worla  owes 
to  tlie  engineers  of  Great  Britain  for  the  part 
they  played  in  winning  the  war,  the  organized 
engineers  of  America  will  send  a  mission  to 
London  this  summer.  This  mission,  consisting  of 
nationally  known  engineers  representing  the  Founder 
Societies,  will  make  the  award  of  the  John  Fritz  medal 
to  Sir  Robert  lladiield  for  his  invention  of  manganese 
steel  at  the  opening  meeting  of  the  British  Institution 
of  Civil  Engineers  on  June  29. 


Millions  Spent  on  Toronto  Schools 

(Continued  From  Pa?e  5031 

great  depression  among  the  building  trades.  The 
year  of  1914  held  the  previous  record  with  the  Board 
as  the  big  building  year.  In  that  year  contracts  to  the 
number  of  55  were  let  before  the  first  of  May.  This 
year's  record  is  127  contracts  for  the  same  period  and 
the  year  promises  to  eclipse  all  previous  records. 

W.  W.  Pearse,  Business  Administrator  and  Sec- 
retary-Treasurer of  the  Board,  advises  us  that  it  is 
their  hope  to  have  all  contracts  let  before  June  16. 
This  will  help  materially  with  the  unemployment 
problem. 


Our  Cover 

'The  attractive  cover  which  adorns  this  annual 
number  of  the  Contract  Record  is  a  reproduction 
of  a  charcoal  sketch  by  the  celebrated  Canadian 
artist,  Mr.  Owen  Staples.  It  pictures  the  steel 
work  of  the  office  building  of  the  Toronto  Gen- 
eral Trusts  Corporation,  Bay  Street,  Toronto,  in 
course  of  construction.  The  contractors  for  this 
particular  part  of  the  work  were  the  Hamilton 
Bridge  Works  Co.,  Ltd. 
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Probable   Start   This   Year   on 
Large  Irrigation  Scheme 

Plans  Ready  for  Commencement  of  the  Lethbridge  Northern  Irri- 
gation Project,  Involving  105,000  Acres— Details 
of  the  Development 


By  E.  F.   DRAKE 
Director  of  the  Reclamation  Service,  Ottawa 


THE  practice  of  irrigation  in  Canada  is  compara- 
tively new.  Twenty-five  or  thirty  years  ago 
the  southern  parts  of  the  provinces  of  Alberta 
and  Saskatchewan  were  used  almost  entirely 
for  ranching  purposes  and  were  the  grazing  ground 
of  large  herds  of  cattle,  but  as  farmers  began  to  come 
in  in  greater  numbers  and  the  country  was  split  up 
into  smaller  holdings,  it  was  soon  realized  that  while 
the  lands  were  fertile  and  rich  and  the  climate  pleas- 
ant, the  rainfall  was,  in  years  of  average  precipitation, 
insufficient  for  agricultural  development.  In  so-called 
"wet"  years,  abundant  crops  of  all  kinds  were  grown 
while  in  other  years  crops  were  a  complete  or  nearly 
a  complete  failure  because  of  lack  of  moisture.  Gov- 
ernment statistics,  kept  for  some  thirty  years  past. 
show  that  "wet"  years,  when  there  is  a  fair  amount 
of  rainfall,  averaged  only  about  two  out  of  every  five 
years  and  it  was  soon  realized  that  no  community 
could  hope  to  become  prosperous  under  such  a 
handicap. 

The  first  attempts  at  irrigation  were  very  simple, 
and  for  the  most  part  consisted  of  farmers  flooding 
low  lying  lands  by  temporary  dams  built  to  divert 
water  from  creek  beds.  The  results,  however,  were 
so  gratifying  that  more  ambitious  schemes  soon  sprang 
into  existence  and  before  long  two  or  three  large  cor- 
porations, such  as  the  Canadian  Pacific  Railway,  the 
Alberta  Railway  &  Irrigation  Company,  and  the  Can- 
ada Land  and  Irrigation  Company,  commenced  the 
construction  of  large  irrigation  schemes  to  serve  lands 
of  which  they  were  the  owners,  and  upon  which  little 
development  could  take  place  until  the  land  was  served 
with  water.  Now  these  projects  are  in  operation, 
practically  all  the  lands  have  been  sold  and  settled 
upon  and  the  results  have  been  such  that  farmers  all 
1  over  the  drier  parts  of  the  semi-arid  area  are  clamor- 
ing for  irrigation.  The  area  referred  to  is  bounded 
on  the  south  by  the  international  boundary,  on  the 
west  by  the  foot-hills  of  the  Rockies,  on  the  north 
by  the  Red  Deer  River  and  on  the  east  by  the  city  of 
Medicine  Hat. 

May  Be  Commenced  This  Year 
Of  seyeral  large  irrigation  projects  in  Southern 
Alberta,  upon  which  construction  work  may  be  com- 
menced during  1921,  that  known  as  the  Lethbridge 
Northern  is  the  largest  and  in  some  ways  the  most 
interesting.  Several  larger  schemes  than  this  have 
been  completed  and  in  operation  for  years,  but  these 
were  all  undertaken  by  large  corporations  who  owned 
the  land  to  be  irrigated  and  placed  it  upon  the  market 
for  sale  after  the  irrigation  system  had  been  com- 
pleted. In  the  case  of  the  Lethbridge  Northern  dis- 
trict, however,  the  lands  are  privately  owned  by  farm- 
ers now  working  the  land  and  this  district  is  the  first 
to  be  organized  and  to  commence  construction  under 


the  provisions  of  the  Irrigation  Districts  Act  of 
Alberta. 

In  order  to  raise  money  for  this  development,  the 
farmers  have  pledged  their  lands  as  security  and  to 
ensure  the  success  of  their  bond  sale,  the  provincial 
government  has  just  passed  an  act  guaranteeing  the 
principal  and  interest  of  the  debentures  and  the  dis- 
trict is  now  offering  its  bonds  for  sale.  This  i>  one 
of  several  areas  in  which  the  preliminary  surveys, 
studies  of  water  supply,  estimates  of  cost  and  design 
of  canal  system  have  been  made  and  worked  up  by 
the  Canadian  Government  Reclamation  Service  and 
the  plans  and  reports  turned  over  to  the  people  of  the 
district  for  their  use.  Everything  is  now  ready  for 
construction  and  the  district  hope  to  let  contracts  and 
commence  construction  work  within  the  next  three 
months. 

The  area  to  be  irrigated  is  indicated  on  the  map, 
accompanying  this  article,  in  diagonal  hatching  and 
consists  of  105,000  acres  just  to  the  northeast  of  the 
city  of  Lethbridge  and  immediately  north  of  the  fam- 
ous C.  P.  R.  Lethbridge  irrigation  scheme. 

Gravity  Supply 
The  irrigable  lands  in  the  district  all  lie  below  the 
point  of  intake  and  the  water  will  be  carried  through 
the  entire  system  by  gravity  canals.  The  source  of 
supply  is  the  Oldman  River,  a  glacial  stream  running 
east  from  the  Rocky  Mountains,  and  the  point  of  di- 
version from  the  river  to  the  main  canal  of  the  district 
is  on  the  Peigan  Indian  Reserve  some  six  miles  west 
of  the  town  of  McLeod.  At  this  point  a  weir,  tin- 
design  of  which  has  not  yet  been  definitely  decided 
upon,  will  be  constructed  from  bank  to  bank  to  raise 
the  level  of  the  river  9  feet.  At  right  angles  to  one 
end  of  this  structure  and  connected  to  it.  will  be  the 
headgates  conducting  the  water  to  the  main  canal. 
This  main  canal  will  be  constructed  of  earth  and  will 
carry  the  water  some  54  miles,  irrigating  certain  areas 
on  the  way,  to  the  large  Keho  reservoir  where  41.000 
acre  feet  of  water  (or  enough  to  cover  41,000  acres 
of  land,  one  foot  deep)  will  be  stored.  This  water 
will  be  drawn  from  the  reservoir  as  required  and  dis- 
tributed through  the  canals  to  the  eastern  end  of  the 
district. 

The  whole  area  to  be  traversed  by  the  canal  sys- 
tem presents  favorable  conditions  for  location  and 
construction,  the  soil  is  well  adapted  for  good  work, 
there  are  but  few  structures  of  great  size  or  cost,  and 
maintenance  expenses  should  be  very  reasonable. 

The  main  and  secondary  canals  range  in  size  from 
a  section  having  a  bedwidth  of  34  feet,  depth  of  water 
of  8  feet,  side  slopes  2  to  1,  down  to  canals  of  6  feet 
bedwidth,  3  feet  of  water  with  side  slopes  1 T  <  to  1,  and 
the  small  laterals  delivering  the  water  to  the  fanners' 
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headgates  will  be  as  small  as  3  feet  bedwidth  with  one 
foot  depth  of  water  and  1  to  1   slopes. 

To  complete  the  canal  system  many  structures 
will  be  necessary;  these  will  consist  of  headgates  to 
divert  the  water  to  different  canals.  Humes  to  carry  it 
across  valleys  and  depressions,  drops  to  control  it  on 
steep  grades  and  bridges  at  the  different  road  allow- 
ances. With  the  exception  of  bridges,  all  the  larger 
structures  will  be  of  reinforced  concrete.  The  bridges 
and  smaller  structures  will  be  constructed  of  timber. 
One  notable  structure  on  the  system  will  be  an  in- 
verted syphon  3,600  feet  long,  carrying  the  waters  of 
the  main  canal  across  the  vallc\  of  the  (  Mdman  River 
at  the   west   end  of  the  project. 

Three  Humes  on  the  main  canal  to  be  built  of  tim- 
ber arc  also  worthy  of  note.  These  are  the  Willow 
Creek  flume  2,900  feet  long.  10  miles  below  the  main 
canal  intake,  the  Rocky  Coulee  flume  o.OOO  feet  long, 
39  miles  from  the  intake,  and  the  Kenex  flume  1.100 
feet,  42  miles  from  the  intake.  As  the  first  two  of 
these  structures  have  to  earr\  the  full  capacit)  of  the 
main  canal.  800  cubic  feet  of  water  per  second,  they 
will  be  large  as  well  as  long  and  will  require  great 
care  in  building.  The  Kenex  Hume  will  be  at  the  head 
of  a  large  and  important  secondary  canal,  but  will  not 
of  course  require  as  great  a  discharge. 

\  rough  estimate  of  the  total  length  of  the  canal 
system  is  41l>  miles  and  the  bulk  of  the  excavation 
will  be  done,  on  the  larger  canals  1>\  graders  and 
wheel  scrapers  and  on  the  smaller  canals  with  fresnos 
and   slips. 

It  is  estimated  that  the  total  yardage  in  earthwork 
.will  be  as  follows: — 


50  miles   of    main    canal    4,000,000  cu.  yds. 

58  miles   of    main    branches    600,000  cu.  yds. 

281    miles    of    distributaries     (  small 

ditches)    1.400,000  cu.  yds. 

419  miles,    total     . . . , o.OOO.OOO  cu*  J  d-. 

There  will  be  approximately  9.000  cubic  yards  of 
reinforced  concrete  built  into  structures  exclusive  ol 
the  intake  structure  and  some  5.000.000  f.b.m.  in  tim- 
ber structures. 

Construction  work  can  only  be  carried  on  during 
the  season  of  about  April  [5th  to  November  15th.  and 
it  will  probably  take  three  seasons  to  complete  tin- 
work. 


Contract   Awarded    for   the    Prince 
Edward  Hotel,  Windsor,  Ont. 

An  announcement  was  made  recently  of  the 
award  of  the  contract  for  another  large  hotel  in 
Windsor,  Ont.,  the  Prince  Edward,  owned  by 
the  Border  Cities  Hotel  Company,  Ltd..  and  op- 
erated by  the  United  Hotels  Company,  who  now 
conduct  a  string  of  hostelries  throughout  the 
United  States  and  Canada.  Messrs.  P.  H.  Secord 
Construction  Co.,  Brantford,  Ont.,  have  been 
selected  to  build  the  structure,  which  will  be  10 
stories  high  with  250  guest  rooms,  costing,  it  is 
estimated,  $1,750,000.  The  new  building  will  be 
on  a  site  90  x  175  ft.  at  the  corner  of  Park  St. 
and  Ouellette  Ave. 
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Toronto   Builders'  Exchange   Discuss 
Wages   and   Contracts 


A  SPECIAL  meeting  of  the  Toronto  Builders' 
Exchange  and  Construction  Industries  was 
held  in  the  offices  of  the  Exchange  on  May 
9,  Mr.  J.  Scott,  chairman,  presiding.  Mr. 
Gander,  the  recently  installed  business  manager,  was 
formally  introduced  at  the  meeting  and,  after  assuring 
the  members,  in  a  few  words,  of  his  best  efforts  in  the 
carrying  out  of  his  new  duties,  went  on  to  read  sev- 
eral reports  on  the  Joint  Industrial  Conference  held 
recently  at  Ottawa,  at  which  gathering  he  was  present 
among  the  employer  representatives.  Mr.  Gander  ex- 
pressed himself  as  not  at  all  satisfied  with  the  outcome 
of  the  conference,  stating  that  the  chief  point,  in  his 
estimation,  the  wage  question,  had  come  in  for  very 
little  discussion  and  no  action  whatever  was  taken 
towards  re-adjustment.  He  could  not  see  that  any 
advantage  had  been  gained  whatever  byN  the  five-day 
conference. 

Following  Mr.  Gander's  remarks,  the  chairman 
called  on  Mr.  W.  E.  Dillon  to  make  a  presentation  to 
Mr.  John  Aldrich,  one  of  the  fathers  of  the  Exchange, 
who  had  served  on  the  directorate  for  the  past  30 
years,  retiring  from  office  last  year,  when  re-organiz- 
ation of  the  Exchange  did  away  with  the  position  of 
vice-president.  The  presentation  was  in  the  form  of 
a  beautiful  engraved  signet  ring.  Mr.  Aldrich,  after 
expressing  his  thanks  to  the  members  for  their  gift, 
briefly  outlined  the  ups  and  downs  of  the  Exchange 
during  the  past  30  years  and  the  important  part  it 
had  played  in  the  construction  industry  in  Toronto. 

60  Cent  Wage  for  Common  Labor 

Mr.  Scott  then  introduced  the  problem  of  meeting 
the  situation  created  by  the  city  of  Toronto's  60c  an 
hour  rate  for  common  labor  on  municipal  contracts. 
Mr.  Gander  read  a  letter  which  had  been  received 
from  another  local  association  asking  for  the  Ex- 
change's co-operation  in  combatting  this  action  of 
the  city's  and  called  on  Mr.  Pearson,  prominent  road 
contractor,  who  had  been  closely  connected  with  this 
matter,  for  a  general  review  of  what  had  been  done. 
Mr.  Pearson  stated  that  on  the  first  intimation  of  the 
60c  wage  for  common  labor  on  city  contracts,  he  got  in 
touch  with  several  local  associations  interested,  such 
as  the  Builders'  Exchange,  Manufacturers'  Associ- 
ation, Board  of  Trade,  etc.,  from  which  associations 
representative  delegation  took  the  matter  up  with  the 
city  council,  pointing  out  the  unfairness  of  such  a  rate, 
and  indicating  that,  aside  from  the  bad  effect  it  would 
have  on  labor  generally,  it  would  mean  that  this  in- 
creased expense  would  be  taxed  on  the  people.  Mr. 
Pearson  took  the  stand  of  a  citizen  in  debating  this 
point  with  the  city  council  and  at  that  time  the  matter 
was  referred  back  to  the  Board  of  Control,  where  it 
was  apparently  dropped.  The  question  had  been  re- 
vived, however,  by  the  recent  letting  of  municipal  pav- 
ing contracts,  the  city  stipulating  that  a  60c  an  hour 
wage  be  paid  to  common  laborers. 

The  speaker  criticized  the  city's  methods  in  the 
matter  of  municipal  works,  touching  on  the  recent 
ratification  by  the  Legislature  of  the  installing  of  an 
expensive  asphalt  paving  plant  in  the  city.  He  stated 
there  was  sufficient  plant  in  the  city  at  the  present 


time  to  undertake  three  times  the  work  there  i-  DD 
hand.  He  also  criticized  the  city's  action  in  paying 
an  excessive  price  fur  a  certain  "patented"  road  ma- 
terial when  just  as  serviceable  a  material  could  be 
used  at  a  much  reduced  cost,  thus  keeping  millions 
of  dollars  of  good  Canadian  money  in  Canada  instead 
of  sending  it  to  Boston,  lie  was  of  the  opinion  that 
the  time  was  ripe  for  a  general  investigation  into  the 
Works  Department  and  its  methods  of  letting  local 
improvement  contracts.  Mr.  Pearson's  remarks  found 
favor  with  the  members  and  a  motion  that  a  letter  be 
drafted  to  the  Board  of  Control  asking  for  an  investi- 
gation into  the  letting  of  day  labor  contracts  was 
moved  and  adopted. 

Mr.  George  Oakley  was  then  called  upon  by  the 
chairman  to  make  the  second  presentation  of  the  af- 
ternoon, that  of  a  brown  leather  club  bag,  to  Mr.  Jack- 
son, last  year's  chairman,  in  recognition  of  the  latter's 
untiring  efforts  for  the  welfare  of  the  Exchange.  Mr. 
Jackson,  in  thanking  the  members,  assured  them  that 
it  had  always  been  his  aim  to  make  the  Exchange  a 
bigger,  broader  and  better  organization  and  promised 
his  best  assistance,  in  his  ex-officio  capacity,  to  make 
it  a  recognized  power  in  local  construction  circles. 

Mr.  Gander  then  extended  Sir  Adam  Beck's  invi- 
tation to  members  of  the  Exchange  for  a  trip  of  in- 
spection over  the  Chippawa  Development  at  Niagara 
Falls,  on  June  16'.  Much  enthusiasm  was  evident 
among  the  members  over  the  proposed  trip  and 
there  is  no  doubt  the  invitation  will  be  heartily  re- 
sponded  to. 

Disapprove  Arena  Contract 
Mr.  George  Oakley  thought  the  Exchange  should 
go  on  record  against  the  action  of  the  City  Architect 
on  the  proposed  live  stork  arena  contract.  He  stated 
he  had  been  approached,  as  the  low  bidder  on  stone, 
and  asked  to  revise  his  figure,  which  he  had  refused 
to  do.  He  stated  this  course  was  being  pursued  with 
all  the  low  bidders  on  the  different  contracts  and  was 
confirmed  in  this  statement  by  Mr.  Jackson.  He  con- 
demned this  policy  of  "peddling  bids"  as  morally 
wrong  and  suggested  that  the  Exchange  take  a  strong 
stand  against  it.  Mr.  Pearson  questioned  the  legality 
of  the  method  the  city  had  adopted  in  handling  the 
Arena  contract.  The  outcome  of  the  discussion  was 
the  adoption  of  the  following  resolutions :  That  the 
business  manager  with  one  or  two  members  consult 
the  Exchange's  solicitors  and  see  what  rights  it  had 
in  the  matter,  and  that  the  president  and  business 
manager  draft  a  letter  to  be  sent  to  the  Board  of  Con- 
trol, objecting  to  the  method  of  handling  the  Arena 
contract  and  the  action  of  the  city  architect  in  trying 
to  peddle  the  bids.  It  was  also  suggested  that  a  copy 
of  this  letter  be  put  in  the  hands  of  every  member  of 
the  council,  and  that  it  be  published  in  the  press  so 
that  everyone  would  see  the  stand  the  Builders'  Ex- 
change is  taking  in  the  matter. 


At  the  annual  meeting  of  the  Quebec  Branch  of 
the  Engineering  Institute  of  Canada,  held  on  May  10, 
Mr.  A.  R.  Decary  was  elected  president;  Mr.  A.  Fra- 
ser,  vice-president,  and  Mr.  H.  Cimon,  secretary. 
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New  Hotel   for  the  Border  Cities 

Early  Start  to  be  Made  on  the  New  Windsor,  a  307  Room  Structure 

of  Artistic  Proportions 


Tl  I E  frustration  herewith  shows  the  New 
Windsor  Hotel  at  Windsor,  Out.,  as  it 
will  appear  upon  completion.  It  is  fully 
expected  that  this  structure  will  go  ahead 
this  month  or.  at  the  latest,  very  early  next 
month,  arrangements  for  its  financing  having 
been  nearly  completed.  The  building,  which  will 
he  a  welcome  addition  to  the  hotel  facilities  of 
the  Border  Cities,  will  be  a   very  artistic  struc- 


respect.  There  will  be  10  storeys  and  basement 
and  the  general  construction  will  be  of  reinforced 
concrete,  tin-  exterior  being  of  brick  with  tile 
backing  and  stone  trim.  Partitions  will  be  of 
hollow  tile  or  gypsum  block. 

The  basement  will  contain  grill  room,  barber 
shop,  laundry,  servants'  locker  room,  boiler 
room,  machinery  room,  servants'  dining  room 
and  kitchen  -ton    rooms.      The  ground  floor  will 
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The  architect's  sketch   of  the   New  Windsor  hotel  to  be  erected  in   Windsor,   Ont. 


ture,  situated  at  the  corner  of  London  St.  and 
Dougall  Ave.  on  a  site  105  x  401  ft.  The  archi- 
tects are  Messrs.  Dowswell  &  Dolphin,  58  Wel- 
lington St.  E.,  Toronto,  who  are  now  working  on 
the  detail  drawings  in  anticipation  of  an  early 
start  of  construction  operations.  The  owners, 
the  New  Windsor  Hotel  Co..  Ltd..  have  awarded 
the  contract  to  Anglin  &  Norcross,  Ltd.,  6i  Mont- 
real and  Toronto. 

The  building  will  have  307  guest  rooms  and 
will  be  thoroughly  lire-proof  and  modern  in  every 


embrace  kitchens  and  dining  rooms,  and  on  the 
street  front  will  be  a  series  of  stores.  A  mez- 
zanine floor  will  contain  ladies'  parlor,  private 
dining  rooms  and  a  number  of  apartment  suites; 
a  ball  room  floor  is  also  planned.  This  will  be 
on  the  top  floor. 

The  manager  of  the  new  hotel  will  be  Mr.  W. 
S.  Detlor,  formerly  manager  of  the  Royal  Alex- 
andra, Winnipeg,  and  the  Chateau  Frontenac, 
Quebec,  and  at  present  manager  of  the  Manor 
Richelieu,    Murray    Bay,    P.Q. 
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A  Story  in  Picture  of  Quebec's 
Road  Development 

The  Illustrations  on  This  and  the  Following  Four  Pages  Show  the  Nature 
of  the  Highway  Improvements  Carried  Out  During  the  Past 
Year  Under  the  Direction  of  the  Roads  Department 


THE  Province  of  Quebec  has  always  been  to  the 
forefront  in  the  matter  of  highway  improve- 
ment and  for  many  years  has  been  expending 
large  sums  of  money  for  that  purpose.  How- 
ever, in  this  brief  article,  which  merely  introduce^  a 
splendid  series  of  illustrations,  it  is  not  intended  to 
give  a  detailed  account  of  the  methods  that  have  been 
adopted  in  Lower  Canada.  Rather  will  the  pictures 
be  allowed  to  tell  the  story.  In  looking  over  them  one 
will  not  fail  to  note  the  splendid  condition  of  the  sur- 
faces of  the  various  highways — a  condition  that  is 
preserved  by  that  constant  maintenance  for  which 
Quebec  province  is  noted.  In  this  connection  it  is 
interesting  to  read  about  the  stress  that  is  laid  on 
maintenance  as  expressed  by  Hon.  M.  J.  A.  Tessier. 
Minister  of  Roads.  "On  our  part  we  have  to  face  con- 
stant expense  for  considerable  maintenance  or,  to  be 
more  exact,  for  repairs  to  the  surfaces.  At  first  our 
road  laws  did  not  provide,  in  a  special  manner,  for 
direct  action  by  the  government  in  connection  with 
maintenance  and  repairs.  Maintenance  was  provided 
for  by  clauses  inserted  in  the  municipal  by-laws  under  - 


which  municipalities  which  constructed  subsidized 
roads,  either  in  macadam  or  gravel,  bound  themselves 
to  maintain  them  either  as  macadamized  or  gravel 
roads.  This  obligation  practically  remained  a  dead 
letter  until  the  government  had  an  act  passed  author- 
izing it  to  make  annual  grants  for  the  maintenance 
and  repairs  of  macadamized  and  gravel  roads  and.  at 
the  same  time,  giving  it  power  to  intervene  in  order  to 
have  such  repairs  made  in  case  of  default  by  the  muni- 
cipalities interested.  Now  that  we  have  at  our  disposal 
an  act  of  practical  application,  We  intend  to  make  use 
of  it  to  the  fullest  degree  that  the  relatively  limited 
number  of  our  officials  will  permit.  Ft  must  not  be 
forgotten  that  the  organization  of  the  repairs  of  several 
miles  of  macadamized  road  involves,  apart  from  the 
preliminary  pourparlers,  a  series  of  operations  some- 
times difficult  of  execution.  The  securing  of 
materials,  the  transportation  of  these  materials, 
and  their  employment  are  all  operations  which 
have  been  rendered  extremely  difficult  for  Us 
on  account  of  the  critical  times  through  which 
we  are  passing." 


A  gravelled^ road  in  Roxtou  township,   county  of   Shefford.   P.Q.     Gravelling  done  in   1980. 
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Macadam   laid   in    1920   on   the   Rougemont   road    (part  of   Montreal-Sherbrooke  highway) 


Bituminous  macadam  (penetration)  laid  in  1920  in  the  village  of  Saraguay,    county  of  Jacques-Cartier.   P.O. 
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Road  at  St-Armand-West,   county  of   Missisquoi,   P.Q.,    gravelled   in   1920. 
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Water   bound   macadam   laid   in    1920   in    St-EUear,    county   of    Laval,    P.Q. 


The  Brosseau  road  in   Laprairie  parish.   P.Q.     It  is  a  bituminous  macadam    (penetration)    type,   laid  in    1920. 
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Gravelling    done    in    1920;    Potton    township,    county    of    Brome,    P.Q. 


A   gravelled  road   in  Bedford    township,    county   of   Missisquoi,    P.Q.;    gravelling  done  in    1920 
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Methods  of  Re-building  Gravel 
and  Macadam  Roads 

Proper  Rebuilding  Will  Redeem  Old  Roads  That  Have  Been  Improperly 
Maintained  or  Are  Incapable  of  Carrying  Modern  Traffic 

By  E.  A.  JAMES 
•  Consulting   Engineer,   Toronto   and   York   Highways   Commission 


Till'  subject  of  this  paper  implies  that  building 
and  re-building  roads  are  different  operations. 
Too  frequently  road  builders  do  not  recognize 
this  difference,  and'  as  a  result,  much  valuable 
road  material  is  hauled  to  the  dump,  and  money  in- 
vested in  former  road  work  lost  because  roads  are 
being  built  where  re-building  is  all  that  is  necessary. 

The  use  of  the  word  "re-building"  suggests  that 
the  roads  formerly  built  require  re-building  because 
of  improper  maintenance  or  increased  weight  and 
volume  of  traffic  the)-  are  not  now  sufficient  to  carry 
the  loads  imposed. 

Until  a  few  years  ago,  road  builders  were  without 
a  standard  for  loads  on  the  highway;  the  limit  of  the 
load  being  the  capacity  of  the  bridges.  In  some  eases 
this  meant  a  ton  load,  and  in  others  a  20  ton  load. 
Under  such  conditions,  uniformity  in  road  construc- 
tion was  not  to  be  expected. 

The  first  attempt  made  in  Canada  to  definitely 
regulate  the  weight  of  vehicles  on  highways,  and  thus 
standardize  road  building,  was  a  bill  introduced  by 
the  Hon.  Geo.  S.  Henry  in  the  Ontario  legislature'  in 
1915,  and  which  was  re-introduced  in  1916  and  that 
year  became  the  law  of  the  province.  The  Load  of 
Vehicles  Act  limits  the  weight  of  vehicles  operating 
on  the  highway  and  their  loads  to  \2l/2  tons,  or  4l/2 
tons  on  any  one  wheel,  which  wheel  must  not  impose 
a  greater  dead  load  than  650  lbs.  per  inch  of  tire.  Since 
the  passing  of  this  act,  road  builders  of  the  province 
of  Ontario  have  had  before  them  a  definite  standard 
to  which  to  build,  for  having  regard  to  the  weather 
conditions  of  all  seasons,  it  is  found  that  the  weight 
of  vehicles  rather  than  the  volume  of  traffic  is  the  fac- 
tor that  governs  the  type  of  road  required.  One  10-ton 
truck  operating  at  10  miles  per  hour  will  impose  a 
greater  strain  on  the  pavement  than  ten  one-ton 
trucks  operating  at  10  miles  per  hour,  under  the  con- 
ditions that  prevail  on  rural  roads  in  spring  and  fall. 

Drainage  an  Important  Factor  in  Rebuilding 

Other  papers  deal  with  the  question  of  drainage, 
but  one  cannot  discuss  the  question  (if  mad  re-building 
without  a  paragraph  on  road  drainage.  The  load 
carrying  capacity  of  any  type  of  pavement  must  of 
necessity  bear  a  definite  relation  to  the  support  af- 
forded by  the  sub-grade.  Most  sub-grades  consist 
of  soils  carrying  various  percentages  of  moisture,  and 
their  maximum  carrying  capacity  depends  upon  the 
removal  of  the  maximum  amount  of  moisture.  This 
may  be  done  sometimes  by  deep  side  ditches,  some- 
times by  tile  under-draining,  and  oftener  by  a  combi- 
nation of  both  these  methods. 

In  re-building  road-,  the  first  study  should  be  for 
the  purpose  of  ascertaining  whether  provision  has 
been   made   for  drainage.     The   object    should  be   to 


prevent  water  from  gathering  under  the  road-bed 
rather  than  to  remove  it  afterwards,  so  cut-off  ditches 
and  cut-off  drains  should  be  the  type  used  in  road  re- 
building. 

Re-building   Gravel  Roads 

When  it  is  suggested  that  a  gravel  road  be  re-built, 
those  responsible  must  have  decided  that  a  gravel  road 
properly  built  and  properly  maintained  is  sufficient 
for  the  traffic  on  that  highway,  otherwise,  to  re-build 
it  would  be  unwise,  as  the  conditions  manifestly  re- 
quire a  superior  type  of  pavement.  In  re-building  a 
gravel  road,  one  should  first  ascertain  the  depth  of 
the  metal  remaining  upon  the  roadway.  When  in 
possession  of  this  information,  the  road  builder  will 
be  able  to  decide  whether  it  will  be  less  expensive  to 
re-shape  the  road  by  adding  new  material,  or  by  scari- 
fying and  grading  the  gravel  now  upon  the  roadway 
to  the  proper  cross-section.  Frequently  gravel  roads 
are  re-built  by  adding  new  material  until  the  roadway- 
is  higher  than  the  road  berms.  when  as  a  matter  of 
fact  there  was  sufficient  material  in  the  roadway  had 
that  material  been  properly  used. 

For  scarifying  gravel  roadways  preparatory  to  re- 
shaping, the  road  machinery  companies  are  manufac- 
turing a  scarifier  bar,  which  may  be  attached  to  the 
usual  No.  6  or  No.  8  road  grader,  which  scarifier  will 
loosen  a  strip  of  gravel  8  ft.  wide  and  2  inches  deep 
at  the  rate  of  2  miles  per  hour.  The  road  thus  loosened 
should  then  be  harrowed  lightly  so  as  to  thoroughly 
mix,  and  pockets  shaped  with  a  road  grader,  and,  after 
every  shower,  dragged. 

If,  however,  there  is  not  sufficient  or  suitable 
gravel,  and  new  metal  is  to  be  added,  the  road  should 
be  shaped  and  the  new  material  applied  in  layer 
not  more  than  4  inches  at  a  time,  and  the  work  should 
be  carried  forward  in  such  a  manner  that  the  teams 
will  draw  over  the  loose  gravel,  each  load  drawn  to 
the  work  assisting  in  binding  the  former  load.  It  may 
be  necessary  at  times  to  wet  the  road  with  the  aid  of 
sprinkling  carts,  and  thus  hasten  the  binding  process, 
which  is  almost  impossible  without  moisture.  After 
sufficient  gravel  has  been  added,  the  road  should  be 
dragged  following  rain  until  under  the  traffic  it  is 
well  bound. 

In  re-building  a  gravel  road  for  traffic  up  to  4-ton 
leads,  eight  inches  should  be  the.  minimum  thickness 
of  metal,  and  for  six-ton  loads,  twelve  inches.  If  the 
loading  is  to  be  heavier,  then  a  higher  type  of  road 
should  be  used.  The  road  should  be  re-built  with 
a  crown  of  halfunch  per  foot  of  width,  and  in  the  re- 
shaping this  should  be  reduced. to  two-thirds  of  the 
amount. 

If  the  character  of  the  material  and  the  character 
of  the  traffic  warrant  rolling,  the  gravel  should  be 
sprinkled  with  water  and  rolled  with  a  self-propelled. 
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grooved  road  roller,  weighing  approximately  10  tons. 

It  is  just  as  necessary  that  the  material  for  re- 
building be  carefully  selected  as  the  method  of  re- 
building. The  gravel  used  should  be  composed  of 
hard,  durable  material,  and  with  the  proper  proportion 
of  fine  material,  sufficient,  but  not  more  than  sufficient 
to  fill  all  the  voids.  All  stones  that  will  not  pass  a  2- 
inch  ring  should  be  removed. 

In  selecting  material  for  gravel  road  re-building, 
we  have  a  choice  of  two  types  of  gravel.  First,  those 
gravels  which  have  to  be  crushed  and  screened,  and 
this  is  far  the  better  type  of  material,  as  many  angular 
pieces  assist  in  wedging  and  binding  the  gravel  bed. 
Also,  in  these  gravels  the  road  builder  controls  the 
proportion  of  fine  and  coarse  material,  thus  securing 
the  ideal  mix.  Second,  pit-run  gravel.  Often  the  pit- 
run  material  makes  good  roads  when  properly  ap- 
plied, but  just  as  often  clay  and  loam  in  excess  exist, 
or  the  fine  and  coarse  material  is  not  properly  graded. 

Re-building  Macadam  Roads 

Where  gravel  roads  have  failed  because  of  the 
volume  or  weight  of  traffic,  it  has  been  the  custom 
to  attempt  to  take  care  of  the  traffic  conditions  by 
building  water  bound  macadam  highways.  In  the 
earlier  days  of  road  building,  the  mistake  was  made 
of  attempting  too  many  miles  of  road  without  suf- 
ficient width  or  thickness  of  metal.  The  result  has 
been  that  miles  of  water  bound  macadam  roadways 
became  expensive  of  upkeep,  and,  under  certain 
weather  conditions,  not  sufficient  to  carry  the  traffic. 
In  some  instances  the  macadam  has  been  ripped  up 
and  used  for  fill,  and  in  its  place  concrete  and  bi- 
tuminous pavements  have  been  laid.  In  many  cases 
this  has  been  a  waste,  as  with  proper  re-construction 
the  material  in  the  old  road  could  be  made  to  do  good 
service  in  the  new.  I  have  in  mind  a  water  bound 
macadam  road  that  was  built  in  1911.  the  finished 
road  being  5  inches  thick  and  9  feet  wide.  By  1919  the 
traffic  had  so  increased  that  it  was  unprofitable  to  con- 
tinue maintenance,  and  it  was  decided  to  re-build. 
When  the  road  was  first  built,  the  sub-grade  and 
drainage  was  properly  provided  for,  so  that  it  was  not 
necessary  for  these  purposes  to  disturb  the  old  ma- 
cadam. The  road  was  graded  on  each  side  of  the  old 
macadam  %y2  feet,  and  the  edges  of  the  old  macadam 
scarified  with  a  power  scarifier.  A  base  course  of 
water  bound  macadam  was  then  built  Sy2  feet  on  each 
side  of  the  old  base,  thus  giving  a  new  base  20  feet 
wide.  Over  this  new  base  there  was  then  constructed 
a  water  bound  macadam  top  of  an  average  thickness 
of  5  inches.  The  water  bound  macadam  was  then 
treated  with  one-fifth  of  a  gallon  of  bituminous  ma- 
terial per  square  yard,  and  without  further  treatment 
this  road  has  been  carrying  two  hundred  and  forty 
motor  cars  and  forty  motor  trucks  per  day.  The  road 
was  given  a  similar  treatment  in  1920,  and  to-day  you 
will  not  find  three  holes  in  a  mile  of  road. 

Heavy  Traffic  on  Rebuilt  Roads 

Another  water  bound  road  built  eleven  feet  wide 
and  six  inches  thick  in  1912  was  not  in  1920  suf- 
ficiently heavy  to  carry  the  traffic.  The  base  course 
was  re-built  of  the  widths  and  depths  referred  to  in 
the  former  example,  and  the  whole  topped  with  a 
three-inch  bituminous  penetration  macadam  top.  This 
top  was  built  of  2-inch  stone,  into  which  \]/2  imperial 
gallons  of  bitumen  was  forced.  Half-inch  stone  chips 
were  then  added  and  rolled,  then  sealed  with  a  half 
a  gallon  of  bituminous  binder,  covered  with   %-inch 


stone  and  again  rolled.  This  surface  to-day  has  all 
the- appearance  of  a  mixed  pavement,  and  frequently 
carries  two  hundred  motor  cars  per  hour,  and  in  addi- 
tion many  heavy   trucks. 

A  third  water  bound  road  was  built  in  1911,  and 
in  1920  required  re-building.  The  same  methods  and 
dimensions  were  used  in  re-building  the  base  as  in 
former  examples,  there  was  then  added  a  2-inch  course 
of  1-inch  stone,  water  bound,  and  the  whole  topped 
with  a  Topeka  mix  asphalt.  This  road  is  carrying  the 
heaviest  traffic  out  of  Toronto  to-day,  and  is  very 
similar  to  the  type  of  pavement  now  being  sua 
fully  built  on  the  Ontario  Provincial  highways. 

These  three  examples  suffice  to  show  that  macadam 
mads  can  be  successfully  re-built  without  losing  the 
first  investment.  The  light  and  narrow  macadam 
gave  service  for  years,  and  was  then  used  to  form 
tlie  major  part  of  the  new  base,  which  new  base  will 
carry  the  kind  of  top  required  for  new  traffic 
conditions. 

In  re-building  roads,  remember  that  the  salvage 
will  reduce  costs,  in  road  building  just  as  in  house 
building,  and  that  a  road  re-built  is  often  more  sub- 
stantia! than  a  new  road,  because  you  have  the  con- 
solidation in  the  base  due  to  years  of  traffic. 


Pulverized  Limestone  Dustas 
Asphalt  Filler 

Millon  Hersey  Company  Test   Product  of 
Deschambault  Quarry  Corporation 

THE  following  is  a  report  on  a  sample  of  pulver- 
ized dust,  ground  from  practically  puce  lime- 
stone, by  the  Deschambault  Quarry  Corpor- 
ation, whose  offices  are  at  ?2  St.  Paul  Street, 
Quebec  City,  and  whose  quarry  is  at  Saint  Marc,  Port- 
neuf  County,  Quebec.  The  sample  was  submitted  to 
the  Milton  Hersey  Co.  of  Montreal  for  test  as  to  its 
value  as  a  filler  material  in  asphalt  paving  mixtures. 
The  subject  matter  of  their  report  is  of  sufficient  in- 
terest to  engineers  to  deserve  publication  ;  it  is.  there- 
fore, printed  herewith  with  the  consent  of  the  Des- 
chambault Quarry  Corporation. 

The  Methods  Used 

The  proportions  by  weight  were  determined,  for 
the  coarser  sizes,  by  passing  the  material  through 
standard  sieves  down  to  the  200  mesh:  and  for  the 
smaller  sizes  under  the  200  mesh,  an  air  separation 
was  secured  with  a  special  apparatus  devised  by  the 
Unked  States  Bureau  of  Standards. 

The  sieve  and  air  separator  analysis  of  this  sample 
show   it  to  contain  the  following  sizes  of  materials: 

70.1%  was  under  8/10,000  inch  diameter,   No.  1  nozzle. 

12.:t%  was  between  8  and  Ki/lO.ooo  inch  diameter.  No. 
2  nozzle. 

3.4%  was  between  16  and  19/10,000  inch  diameter.  No.  .I 
nozzle. 

1.2%  was  between  19  and  :i7/l0,000  inch  diameter,  200 
mesh  sieve. 

87.0%  passed  a  standard  200  mesh  sieve,  openings,  .0029" 
square. 

11.0%  was  held  on  200  but  passed  100  mesh  sieve,  .0058" 
square. 

1.8%  was  held  on  100  hut  passed  50  mesh  sieve,  .0110" 
square. 

.2%  was  held  on  50  mesh  sieve. 

100.0%  total. 

Sieve  Separation 

Most  engineers  are,  no  doubt,  alreadv  acquainted 
with  the  equipment  used  and  method  employed  in  the 
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Canada's  Contractors — Ignace  Bilodeau 


Mr.  Ignace  Bilodeau,  the  gentleman  whose  photo- 
graph is  reproduced  herewith,  is  probably  the  oldest 
active  member  of  the  constructional  industry  in  Cana- 
ada.  He  is  president  of  Messrs.  Ignace  Bilodeau, 
Limited,  stone  cutters  and  paving  contractors,  of 
Quebec  City. 

Mr.  Bilodeau,  who  was  born  in  Quebec  eighty 
years  ago,  started  his  business  career  in  the  building 
trade  at  eighteen  years  of  age.  He  acquired  useful  ex- 
perience in  Eastern  Canada  and  subsequently  drifted 
over  to  the  United  States,  but  returned  to  his  native 
city  fifty  years  ago,  and  has  remained  there  ever  since. 
Mr.  Bilodeau  has  undisputed  claim  to  being  one  of 
the  pioneers  of  concrete  block  construction  in  the 
province  of  Quebec.  The  earliest  example  of  this  con- 
struction from  the  Bilodeau  firm  is  the  Bienville  Church 
at  Levis,  just  across  the  river  from  Quebec  City. 

The  business  of  Ignace  Bilodeau,  Limited,  owes  its 
practical  management  to  Mr.  Bilodeau's  son,  J.  Ignace 
Bilodeau.  It  is  a  tribute  to  the  management  that  last 
year  the  firm  made  over  100,000  square  feet  of  terrazzo 
— a  local  record. 

Of  the  many  interesting  contracts  carried  out  re- 
cently by  this  firm,  mention  may  be  made  of  the  Lim- 
oilou  and  St.  Foy  Churches,  for  which  they  supplied  all 
the  terrazzo  and  marble.  Also,  they  have  carried  out 
extensive  granite  block  paving  in  Quebec  City  and 
suburbs. 

It  is  of  interest  to  record  the  fact  that  the  Bilodeau 
firm  are  opening  a  new  concrete  block  plant  at  La 
Tuque — this  being  in  addition  to  their  main  plant  at 
Quebec  City. 


There  is  a  touch  of  romance  in  perpetuating  the 
activities  of  those  who  can  take  us  back  to  the  con- 
structional activities  of  the  bygone  days  of  half  a  cen- 


Mr.    Ignace    Bilodeau.    a   pioneer   contractor   of 
old    Quebec. 


tury  ago.  Mr.  Bilodeau's  is  an  enviable  record.  We 
wonder  whether  any  of  our  readers  can  furnish  us  with 
a  parallel  case.  The  necessary  details  accompanied  by 
a  photograph  would  be  greatly  appreciated. 


standard  sieve  test.  It  is  not  practical,  however,  to 
use  a  sieve  much  finer  than  the  standard  200  mesh, 
which  lias  openings  29/10,000  in.  square  and  passes 
material  with  a  geometrical  mean  diameter  of  37/10,000 
in.  though  the  sizes  which  are  important  in  asphalt 
paving  practice  are  much  smaller.  The  reason  the 
geometrical  mean  diameter  of  the  material  passed  is 
greater  than  the  openings  in  the  sieve  is  because  the 
particles  go  through  lengthwise  of  their  shapes,  and 
also  diagonally  of  the  square  holes. 

Air  Separation 

The  air  separation,  to  secure  the  further  sizing  of 
the  material  which  will  pass  the  200  mesh  sieve,  is 
accomplished  in  an  apparatus  which  we  installed  about 
two  \ cars  ago,  after  seeing  one  in  operation  in  the 
office  of  the  Bureau  of  Standards  at  Washington.  As 
far  as  we  know,  this  is  the  only  apparatus  of  this  type 
in  existence  in  Canada,  and  there  are  but  few  in  the 
United  States.  It  has  been  of  immense  value  to  us 
in  special  work  for  many  clients  in  different  indus- 
trial lines.  It  is  a  tall  tube,  with  a  pear-shaped  glass 
bulb  at  the  bottom  having  an  opening  for  the  insertion 
of  nozzles.  As  many  duplicate  sections  of  the  sample 
as  are  needed  are  then  weighed  off.  and  each  is  placed 
in  the  bulb  after  the  blowing:  and  the  size  is  deter- 
der  given  conditions  of  air  pressure  and  so  forth.  The 
weight  of  the  material  carried  off  by  each  nozzle  is 
arrived  at  b\  deducting  the  weight  of  what  remains 
in  the  bulb  after  the  blowing:  and  the  size  is  deter- 


mined by  catching  some  of  the  last  material  blown 
over  by  each  nozzle  on  a  glass  slide  and  measuring  it 
microscopically. 

The  Comparison 
As  noted  above,  the  standard  200  mesh  sieve  with 
openings  29/10.000  in.  square  passes  material  having  a 
geometrical  mean  diameter  of  37/10.000  in.  There- 
fore, a  fair  way  to  arrive  at  the  fineness  of  the  sieve 
which  would  pass  the  70.1%'  of  material  having  a  j 
metrical  mean  diameter  under  S  10.000  in.  which  was 
carried  over  by  the  nozzle  No.  1.  is  with  an  equation 
based  on  the  200  mesh  sieve.  By  this  comparison,  it 
will  be  seen  that  a  sieve  having  the  same  relation  be- 
tween thickness  of  wire  and  openings  as  that  in  the 
200  mesh,  but  with  over  900  openings  to  the  linear 
inch,  would  pass  70.1%  of  this  material.  In  other 
words,  there  is  that  amount  of  the  fineness  which  is 
usually  described  as  flour,  and  which  is  the  part  of 
pulverized  stone  dust  which,  is  of  value  as  filler  in 
asphalt  paving  mixtures  for  occupying  the  minute 
\oids  between  the  fine  sand  grains. 

The  Fine  Grains 

This  70. lr^  of  fine  material  which  would  pass  a  900 
mesh  sieve  is.  of  course,  still  further  divided  into  sizes 
which  would  pass  sieves  almost  down  to  infinity,  if 
such  a  thing  were  practicable.  There  is  no  question 
at  all  that  many  of  these  fine  grains  would  pass  a  2,000 
mesh  sieve  or  finer :  but  we  have  not  yet  found  any 
practicable  way  to  determine  the  exact  granulometric 
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composition  beyond  that  shown  by  the  No.  1  nozzle  of 
the  air  separator.  The  extent  of  the  finer  sub-division 
is  evidenced,  however,  by  the  fact  that  so  much  of 
the  dust  goes  up  quickly  when  this  nozzle  is  applied, 
thereby  indicating  that  at  least  a  large  per  cent,  of 
the  sample  which  it  blows  over  could  be  carried  up 
without  so  much  as  the  minimum  air  force  which 
seems  to  work  satisfactorily  in  the  apparatus. 

Recommendation 

This  material  is  a  pulverized  pure  limestone,  at 
least  equal  in  quality  and  fineness  to  the  best  stone- 
dust  filler  which  we  have  tested.  It  makes  an  excel- 
lent material  for  use  as  the  filler  in  any  kind  of  bi- 
tuminous paving  mixture.  We  very  much  .recommend 
that  both  engineers  and  contractors  seek  more  infor- 
mation along  the  above  lines  concerning  the  pulver- 
ized! filler  material  which  they  are  using  in  their 
asphalt  paving  mixtures;  and  for  other  purposes. 


Mainly  Constructional 

East  and  West — From  Coast  to  Coast 


The  Slate  Products  Company  of  Canada,  Ltd.,  Mont- 
real, have  removed  their  offices  to  10  Cathcart  St. 

Hon.  Dr.  R.  S.  Thornton,  Provincial  Minister  of  Edu- 
cation of  Manitoba,  recently  laid  the  corner  stone  of  the  new 
$1,100,000  Manitoba  School  for  the  Deaf,  at  Winnipeg. 

The  provincial  government  of  New  Brunswick  has  passed 
the  following  appropriations  for  housing  this  year:  $50,000 
for  Fredericton;  $50,000  for  Edmunston,  and  $100,000  for 
Moncton. 

It  has  been  intimated  that  the  city  of  Brandon  will  re- 
ceive $150,000  for  building  loans  this  year.  So  far  applica- 
tions for  loans  totalling  $100,000  have  been  received  by  the 
city  clerk. 

The  Dominion  Public  Works  Department  has  amalga- 
mated the  Chatham,  N.B.,  and  St.  John,  N.B.,  branches  under 
one  roof  at  St.  John.  The  staff  at  Chatham  will  all  be 
moved  to  St.  John. 

The  buildings  programme  appropriation  of  the  University 
of  Toronto  has  been  cut  from  $4,500,000  to  $1,350,000,  as  a 
result  of  the  decision  of  the  Ontario  Government  not  to  act 
on  the  report  of  the  University  Commission. 

Preliminary  plans  have  been  made  for  the  holding  of 
a  Good  Roads  Meeting  at  Kingsville,  Ont.,  by  the  Essex 
County  Automobile  Association,  some  night  during  the 
present  month.     No  date  has  been  set  as  yet. 

The  Banque  Nationale,  at  Quebec,  P.Q.,  have  taken  out 
a  permit  for  the  erection  of  a  four-storey  addition  to  their 
present  bank  building  at  the  corner  of  St.  Peter  and  St. 
Antoine  Streets.  It  is  estimated  the  addition  will  cost  about 
$300,000. 

The  Algoma  Steel  Corporation  has  received  an  order 
from  the  Dominion  Government  for  50,000  tons  of  rails  for 
the  Canadian  National  Railways.  The  plant  at  Sault  Ste. 
Marie  is  in  full  operation  on  the  contract,  which  will  re- 
quire about  two  months  to  complete. 

The  following  gentlemen  were  selected  ,by  the  city 
council  of  Fredericton,  N.B.,  to  comprise  a  Housing  Board 
to  carry  out  the  city's  housing  scheme  this  year:  Messrs. 
J.  J.  F.  Winslow,  Edward  C.  Barry,  Aid.  Walter  L.  Jennings 
and  D.  J.  Shea.  These  members  have  authority  to  name 
their  secretary,  who  will  be  the  fifth  member  of  the  board. 
The  first  mentioned  gentleman  is  chairman  of  the  board. 


The  Estevan  Brick  &  Coal  Company,  of  Estevan,  Sask., 
has  installed  a  new  brick-making  machine  for  the  construc- 
tion of  hollow  brick  for  interior  wall  construction.  This 
product  will  be  of  the  same  size  as  the  ordinary  wire  cut 
brick,  but  perforated  from  end  to  end  by  two  openings  of 
about  an  inch  diameter.  These  openings  will  form  a  dead 
air  space  in  wall  construction,  making  a  warm,  frost-proof 
and  damp-proof  wall. 

Two  handsome  school  buildings  are  Rearing  completion 
at  Montreal,  the  Maisonneuve.  situated  on  Morgan  Boule- 
vard, and  the  Devonshire,  on  Clarke  Street.  The  schools 
are  very  similar  in  construction,  both  being  faced  with  La- 
prairie  plastic  brick,  with  limestone  trimmings.  Reinforced 
concrete  was  used  in  the  construction,  making  the  schools 
thoroughly  fireproof.  They  contain  28  classrooms  each,  and 
will  accommodate  1,300  children  each.  The  cost  of  the 
Devonshire  will  be,  when  completed.  (410,850,  and  the 
Maisonneuve,   $439,670. 

Personal 

Mr.  James  Atsalinos,  general  contractor,  of  Montreal,  has 

moved    his   office   to   304    University    St. 

Mr.  J.  Walker,  123  John  St.,  Toronto, '  has  gone  into 
business  as  a  brick-laying  and  concrete  contractor. 

Mr.  W,  U.  Scott,  superintendent  of  the  Water  Works 
and   Hydro   Departments   at    Hespeler,   Ont.,   has   resigned. 

Major  T.  H.  Clarkson  Jones,  consulting  civil  and  elec- 
trical engineer,  of  London,  Erig.,  arrived  in  Toronto  recently 
from  Mexico. 

Mr.  J.  H.  Hunter,  chief  engineer  of  the  Canada  Starch 
Company,  was  elected  president  of  the  Montreal  Branch  of 
the  Engineering  Institute  of  Canada,  at  the  annual  elections 
held  recently. 

Mr.  W.  G.  Worcester,  ceramic  engineer,  has  been  selected 
by  the  Board  of  Governors  of  the  University  of  Saskatche- 
wan, to  take  charge  of  the  new  course  of  ceramics,  which  it 
has  been  decided  to  include  in  the  chemistry  and  physics 
department. 

Mr.  S.  H.  Excel!,  of  Vancouver,  B.C.,  has  been  appointed 
city  superintendent  of  Vernon",  B.C..  succeeding  Mr.  H.  A. 
Blakeborough,  who  is  leaving  shortly  for  Kelowna.  Mr. 
Excell  is  a  member  of  the~  B.  C.  Technical  Association  and 
until  recently  has  been  connected  with  several  large  electrical 
projects  in  British  Columbia. 

Mr.  P.  E.  Doncaster.  senior  assistant  engineer  of  the 
Dominion  Public  Works  Department,  at  New  Westminster, 
B.C.,  under  Mr.  C.  C,  Worsfold,  has  been  transferred  to  the 
Dominion  department  at  Nelson,  where  he  will  take  the 
place  of  Mr-  J.  P.  Forde,  who  has  been  sent  to  Victoria  to 
take  charge  of  Vancouver  Island,  Skeena  and  the  Yukon 
public  works.  The  office  at  Prince  Rupert,  B.C..  has  been 
closed   by  the  re-organization  of  the  department. 

Obituary 

Mr.  Frank  B.  Smith,  mining  engineer,  of  Edmonton, 
died  recently  from  heart  disease  in  that  city.  Deceased,  who 
was  52  years  of  age,  was  a  graduate  of  McGill  University  and 
was  at  one  time  Inspector  of  Mines  for  the  Alberta  Govern- 
ment. 

Incorporations 

De  Giorgia,  Limited,  with  head  office  at  Montreal,  capi- 
tal $100,000,  to  take  over  the  business  of  The  Decorative 
Plastering   Company. 

The  W.  H.  Cunningham  &  Hill  Co.,  Ltd.,  209  Richmond 
St.,  Toronto,  has  been  incorporated  with  capital  of  $150,000. 
The  new  company  absorbs  the  firm  of  W.  H.  Cunningham 
&  Co.  Thpy  will  handle  plumbing,  heating  and  sanitary 
fixtures  and  supplies. 
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^^^            .                      a    -m^    ESTA8U5.U0  imo  tbt  two  schemes  obtained  comparatively  little  att'en- 

f  "^          J        A/|f     ''    M^  t»°n,  stress  being  laid  by  the  aldermanic  adherents  on 

#  /^\fT  I  f*Jrlf       1       Y€W^f^i\W%t\  l""nts  w,lidl  had  lomparatively  little  connection  with 

If      II  |   |    I  \\  V^L     |\\^1     I   II     I  '"ial    s<"lf-K'<>vci-iimcrnt,   hut    which    were   calculated    t.. 

^^WKI?       .   .                  .       .       x^           .  Mayor   Martin,   who  led   the  fight   for  schedule   B, 

■^  CnOinCCrinO     KCVICW  made  a  "'''•>'  significant  statement  after  the  result  had 

IvlI^lUVtllliy     IVV.Y1^TV  been  declared  .  ..,   intend  tQ  mak(.  a  comp,ete  9weep. 

— — ; — —     — — — — —  out  of  the  City  Hall."     This  mean,  that  all  the  good 

A  National  Journal  for  the  Construction  Interests  of  Canada,  uork  0f  tlu.  presen(  aflnljnistration  is  t()  ,„.  5e|  a*jde 

reaching    Architects     Engineers,    Contractors,  an<j  „,,  a|(k.rmaim.  regime  substituted,  as  far  as  sched- 

Municipal  Officials,  etc. ule  B    will    permit.     That     schedule     makes     certain 

Published  Each  Wednesday  by  alterations  in  the  old  system  which  are  a  decided  im- 

HUGH  G.  MACLEAN  PUBLICATIONS  Z^TT'  ]\m  "\mh  »m.<'ei*nd  upon  the  spirit  in 

limited;  which  the  schedule  is  carried  out     A  director  of  de- 

THOMAS  S.  YOUNG,  Managing  Director  partments  is  one  of  the  feature-,  of  the  plan;  judging 

HEAD  OFFICE    -    347  Adelaide  Street  West,  TORONTO  however  from  the  past,  the  direction  of  affairs  will  be 

Telephone  A.  2700  ln   tlu'  hands  "'    the   Mayor  and  aldermen.     This  did 

i — — not,  in  previous  years,  make  for  efficient  management : 

pme*        MONTREAL       -       119   Board   of   Trade    Bldg.  <>n    the   contrary,    in    matters   affecting   constructional 

^Tfjg\     WINNIPEG      -      -      -      Electric  Ry.  Chambers  and  other   interests,   the   system  led   to  extravagance. 

M         VANCOUVER      ....       Winch  Building  inefficiency,   and    wire-pulling.      The    people   have   de- 

t  j55L  *    NEW  YORK 296  Broadway  cided  that  they  will  again  try  the  ward  and  committee 

\H     J?    CHICAGO      -      -      Room  803,  63  E.  Adams  St.  plan,  and  if  there  is  a  return  to  the  old  conditions  they 

LONDON,  ENG.    -    -    16  Regent  Street  S.  W.  alone  will  he  responsible— and  will  pay. 

SUBSCRIPTION   RATES 

Canada  and  Great  Britain,  $3.00.  U.  S.  and   Foreign,  $4.00.  Building  LabOT  in  Montreal  Accetts  Lower 

Single  copies  15  cents.  .  r       

Wage  Scale 

Authorized   by   the   Postmaster   General   for   Canada,   for   transmission _^____ 

as  second  claas  matter. 

Vol.  35                              May  25,  1921                               N0T21  \       LTHOUGH    at    first    protesting    against    the 

; — ; /\      new  scale  adopted  by  the  Montreal  Builders' 

Principal  Contracts  J-    M,    Exchange  and  the  General  Contractor.-*    \-- 

Editorial    52S  sociation,    the    Montreal    bricklayer-'    unions 

Gasoline  Service  Stations    527  ,iave  now  fallen  into  line,  and  have  agreed  to  accept 

More  Favorable  Comments  on  Opey  Shop  Principle  ...     588  t,le  reduction  of  10  per  cent.     Both  the  unions  state 

A  Group  of  Articles  on  Road  Construction  Plants  530  lnat  tneir  action  is  based  on  the  ground  of  stimulating 

Possibilities  For  Mechanical  Plant   530  building.    As  a  matter  of  fact,  the  new  scale  has  been 

Planning  for  Mechanical  Handling  of  Materials 532  '"   operation   for  several    weeks  and  the  unions  have 

Mechanical    Needs    in    Highway   Construction    Ma-  -imply    gone    on    record   as    accepting    the    inevitable. 

chinery  534  The  reduction  applies  not  only  to  bricklayers,  but  also 

Road  Progress  in  tlte  Province  of  Quebec   535  to  other  branches  of  the  construction  industry. 

Permissible   Investment   for   Highway   Bridges   537  The   probabilities  are   that   wages  have  reached  a 

Raising  the  Standard  of  Highway  Engineering    :>:!'.>  stabilized  condition  in  the  Montreal  district.  SO  far  as 

Stimulation  of  Road  Development  by  Federal  Aid  .".41  this  season  is  concerned,  and  those  who  look  for  anv 

The   Bearing   Value   of   Soil-    ;,ii  farther  drop  will  be  disappointed.     According  to  Mr. 

Mainly    Constructional    548  J.  P.  Anglin.  materials  are   down,  on   an   average 

. per  cent.,  with  a  remote  chance  of  a  still  further  de- 

Montreal  Reverts  to  Ward  Government—  Tease-    0n  th-e  other  ha,ui:  the  manager  of  a  very 

~      .    A „          ,    _.,  large   supply    hrm    expressed    the   opinio,,    that   prices 

Good  Administration  Passed  Up  must  come  down  still  more  if  building  is  to  be  stim- 

ulated. 

Till',    pity    of    Montreal    will    revert    to    the    ward  .     Tht   "OSt  noticeable   feature   of   recent   permits   is 

system,  with  all  its  corrupting  influences.  This  *e  «>mparatively  large  number  o,  residences  to  be 

was    the    decision    of   the    citizens   on    May    16,  bU,,t     "*   "'^ased   rents    which   are   DOW   obtained 

whe,  the  referendum  was  voted  on,  and  ached-  T  probably  "fP?™™* *£>  »  considerable  extent  for 

uh    B— favored  by  the  ward  supporters— carried  by  a  £  ^ |  enlarged  activity.     I  here  are  several  important 

large  majority.    'The  opposing  schedule  A.  was  the  ,ul,l<lm«  projects  hanging  fire,  and  contractors  are  of 

work  of  a  Charter  Commission,  and  had  for  its  main  '!,"mon  lhal  the  difficulty  <»  securing  money  for  mort- 

principle  the  government  of  the  city  by  a  manager.  gfg*s  ls  '■   vei?  stron«  ,nfluence.  '"  keeping  back  the 

It   received  the  support  of  the  most   progressive  elem-  P1*™*  0l  «»*«<*"  '"r  *«e  bu.ldmgs. 

ents  in  the  city.  . 

The  result  is  disappointing  but  not  unexpected. 
The  aldermen,  who  were  apprehensive  that  their  in- 
fluence would  be  even  less  than  under  the  adminis- 
trative commission,  did  not  hesitate  to  raise  the  race 
cry,  and  to  excite  the  prejudices  of  the  French  Can 
adian  citizens  against  what  Mayor  Martin  termed 
"aggression."      In    such    circumstances    the    merit-    of 


French  Canadian  Contractors  Organizing 


The  I  hambre  de  Construction  de  Montreal,  which 
was  recently  formed  by  the  Preach  Canadian  con- 
tractor- of  the  city,  is  making  special  efforts  to  con- 
solidate   it-    position    and    enlarge    the    membership. 


.120 


THE  CONTRACT  REfORD 


May 


l!i2l 


No.  60 


Canada's  Engineers — Bruce  Aldrich 


Mr.  Bruce  Aldrich,  who  recently  resigned  his  posi- 
tion as  district  engineer  of  the  Asphalt  Association,  in 
charge  of  the  Canadian  district  offices  in  Toronto,  to 
become  associated  with  the  contracting  firm  of  Kilmer 
&  Barber,  Limited,  Toronto,  is,  in  reality,  a  Canadian, 
as  his  early  youth  was  spent  in  this  country,  although 
most  of  his  professional  experience  was  gained  in  the 
United  States.  Born  in  London,  England,  he  came  to 
Ottawa,  Ont.,  at  an  early  age,  but  after  receiving  his 
public  school  education  there,  returned  to  England  to 
complete  his  studies.  From  England  he  came  to  the 
United  States  and  after  serving  as  a  volunteer  in  the 
United  States  army  in  the  Spanish-American  and  Phil- 
lippine  wars,  he  was  appointed  in  1901  to  a  position  in 
the  office  of.  inspector  of  asphalts  and  cements,  Engi- 
neering Department,  District  of  Columbia,  where  he 
served  in  various  capacities,  testing  paving  materials 
under  Professor  A.  W.  Dow,  of  New  York,  until  Feb- 
ruary, 1912.  He  then  went  to  Baltimore,  Md.,  which 
city  was  just  beginning  operations  with  expenditures 
aggregating  nearly  $15,000,000.  Mr.  Aldrich  organized 
and  equipped  the  municipal  laboratory  in  which  were 
tested  all  the  materials  entering  into  the  new  paving. 
As  inspector  of  asphalts,  he  supervised  the  laying  of 
more  than  3,000,000  square  yards  of  sheet  asphalt  and 
bituminous  concrete,  having  on  occasions  as  many  as 
seven  asphalt  plants  working  at  the  same  time.  He 
assisted  also  in  the  inspection  of  the  laying  of  all  vitri- 
fied brick  and  granite  block  paving  laid  by  the  city. 

During  the  recent  war,  Mr.  Aldrich  served  in  France 
as  captain  of  infantry  with  the  United  States  army 
for  one  year,  returning  to  Baltimore  and  resuming  his 
former  duties  on  June  5,  1919.    He  resigned  this  position 


shortly  afterwards  to  become  connected  with  the  As- 
phalt Association  in  charge  of  the  Canadian  office  at 
Toronto.  While  there  he  did  much  to  extend  the  use 
of  asphaltic  materials,  especially  in  road  construction. 
His  wide  knowledge  of  road  engineering  problems  in 
general  and   of  the  properties  of   asphalt   in   particular 


Mr.    Bruce    Aldrich 

has  enabled  him  to  submit  sound  advice  to  many  pub- 
lic bodies  contemplating  road  building  programmes. 
In  his  new  sphere  of  endeavor  he  will  continue  his. in- 
terest in  road  building  problems  as  a  member  of  a 
large  and  progressive  road  and  paving  contracting  firm. 


The  city  has  heen  divided  into  districts,  and  certain 
members  have  been  given  the  work  of  securing  mem- 
bers within  those  districts.  Jt  is  hoped  to  obtain  the 
co-operation  of  all  French  Canadian  supply  firms. 


Why  Contractors  Do  Not  Join  Organizations 

A  stays  out  because  he  can't  stand  the  expense, 
not  Being  willing  to  believe  that  the  returns  will  make 
the  expense  look  insignificant. 

1!  stays  out  because  he  has  a  large  contract  with 
unusual  conditions,  and  he  must  finish  that  job  before 
he  can  co-operate. 

C  stays  out  because  Z  is  in,  and  Z,  the  cur,  beat  him 
out  of  a  job  some  years  ago. 

I)  of  Hamilton  stays  out  because  he  doesn't  care 
what  Toronto  does— let  'em  handle  their  own  affairs, 
and  keep  'em  out  of  Hamilton. 

K  stays  out  because  he  thinks  he  can  make  more 
money  by  being  an  "outlaw"  and  sneaking  a  job  now 
and  then. 

1"  stays  out  because  he  is  getting  a  small  private 
discount  on  bonds  or  liability  insurance,  or  thinks  he 
is  being  quoted  a  lower  price  on  cement  and  brick 
than  the  other  man  gets,  and  he  does  not  want  to  give 
up  this  "good  thing."  Comparing  notes  would  prob- 
ably show  that  most  contractors  are  in  on  this  "crood 
thing,"  each  thinking  it  is  his  exclusively. 


1 1  stays  out  because  the  organization  has  not  pro- 
mulgated a  comprehensive  labor  policy.  Win-  doesn't 
he  get   in  and  help  form   these   policies? 

1 1  stays  out  because  he  i^  getting  old  and  "will  just 

grab  off  a  few   more  j.>l>>  and  retire." 

Such  reason-,  as  these  keep  the  contractors  unor- 
ganized. Yet  in  their  business  careers  Contractors  are 
hampered  and  harrassed  by  effective  organizations  of 
those  with  whom  they  must  deal,  and  they  stand  for 
all  regulations  and  conditions  put  forth  by  such  organ- 
izations. 


Fossil  Lumber  from  Infusorial  Earth 

The  outlets  of  the  lakes  or  marshes  containing  the 
deposits  of  infusorial  earth  merely  require  to  be  deep- 
ened sufficiently  to  drain  off  the  material  and  then  by 
cross-cutting  the  beds  by  ditches  the  material  soon 
drains  out.  It  is  very  light  in  weight  owing  to  its 
cellular  nature  and  the  board  made  from  it  is  very  light 
in  consequence.  It  is  proposed  as  a  beginning  that 
the  fossil  lumber  will  be  made  in  wall  board  sheets 
ten  feet  by  four  feet  by  one-half  inch  in  thickness 
which  may  be  used  for  inside  or  outside  boarding. 
Other  materials  will  doubtless  be  developed  with 
further  experience.  It  is  known  that  one  ton  of  in- 
fusorial earth  will  produce  2,000  square  feet  of  wall 
board  ■  '>"  thick  at  a  verv  nominal  cost. 
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Gasoline    Service    Stations 

Structures  Now  Being  Constructed  are  Pleasing  in  Appearance 

and  Conveniently  Laid  Out — A  New  Field 

for  Contractors 


ANEW  and  profitable  field  for  the  contractor 
is  offered  in  flie  construction  of  gasoline  ser- 
vice stations,  which,  in  recent  years,  have  been 
making  their  appearance  in  almost  every  city, 
town  and  village  of  the  country.  The  larger  centres 
often  have  a  considerable  number  of  these  stations  lo- 
cated at  prominent  and  convenient  street  corners,  en- 
abling the  motorist  to  satisfy  his  fuel  requirements 
with  the  least  inconvenience,  and  there  is  hardly  a 
village  but  has  at  least  one  station  of  some  form  or 
another.  The  gasoline  service  station  is  a  motoring 
convenience  of  a  specialized  form  and  is  quite  distinct 
from  the  garage  or  repair  station,  being  designed  solely 
to  supply  gasoline  and  lubricants. 

When    the   gasoline   service   station    first   made   its 
appearance,  it   was  distinctly  crude   in  style,  compris- 


ing very  often  merely  a  galvanized  iron  shack  housing 
the  gasoline  pumping  equipment  and  the  attendant. 
To  a  certain  extent  it  was  an  eyesore,  especially  if 
it  was  in  a  good  residential  and  business  district. 
In  contrast  to  these  early  types,  there  have  been,  and 
are  still  being,  erected  throughout  Canada  such  sta- 
tions as  those  illustrated  herewith,  which  are  pleasing 
adjuncts  to  the  buildings  of  any  locality  and  are  de- 
signed in  keeping  with  their  surroundings. 

The  Imperial  Oil,  Limited,  have  taken  the  initiative 
in  the  matter  of  erecting  line  service  stations  and  to- 
day they  own,  in  all  large  cities  of  Canada,  a  string  of 
Stations  that  are  the  very  latest  in  aesthetic  appear- 
ance as  well  a>  in  their  convenience  to  the  motoring 
public.  In  order  to  indicate  the  type  of  Structure  that 
this  company  is  erecting  for  this  purpose,  we  show   a 


i 


ffP     I 


^ 


Typical  examples  of  recent  gasoline  service  station  construction.  From  left  to  right  and  top  to  bottom  these  are  Imperial  Oil.  Ltd..  stations  at: 
Roxborough  and  Yonge  Sts.,  Toronto:  Medicine  Hat;  17th  Ave.  and  8th  St.  W..  Calgary.  Aha.:  4th  Ave  and  »th  St.  W..  Calgary.  Alt*.;  Col- 
lege   and    Shaw    Sts.    Toronto:     Bloor    and    Dundas    Sts..    Toronto;    Danforth    and    Broadview    Aves..    Toronto:     Yates    and    Quadra    Ave..    Victoria. 

B.C.:    Queen    St.    and    Kingston    Road.    Toronto. 
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series   of    illustrations    picturing   some    of    the    newer 
stations  in  various  cities  of  Canada. 

The  sites  for  these  stations  are  not  chosen  hap- 
hazardly, but  after  a  thorough  consideration  of  the 
locations  most  fitted  to  serve  motorists.  For  this  rea- 
son they  are  found  on  streets— very  frequently  at 
corners— where  traffic  is  large  and  the  demand  for 
gasoline  hound  to  be  high.  Structurally,  these  sta- 
tions are  carried  out  with  every  consideration  for  the 
attainment  of  an  attractive  exterior.  Brick,  concrete 
and  steel  are  effectively  combined  to  make  a  fireproof 
structure  equipped  with  all  the  latest  conveniences  for 
the  rapid  handling  of  gasoline  and  oils.     Tn  order  to 


make  these  stations  of  the  maximum  service  l"  the 
public,  suitable  lavatory  accommodation  is  generallj 
included.  For  winter  rime  operation,  heating  is  car- 
ried out  by  steam  or  hot  water,  although  in  some  in- 
stances individual  gas  radiators  have  been  employed. 
The  illustrations  herewith  are  self  explanatory,  and 
it  is  unnecessary  to  explain  the  various  layouts  that 
have  been  developed  to  meet  the  individual  require- 
ments of  each  particular  case.  Suffice  it  to  say  that 
the  arrangement  is  such  that  motorists  can  be  handled 
very  speedily,  so  as  to  avoid  any  congestion  and  loss 
of  time. 


More  Favorable  Comments  on 
Open  Shop  Principle 

Two  Letters  from  Prominent  Contractors  Dilate  on  the  Desirability 

of  Greater  Freedom  in  Employment  Relations  in 

the  Construction  Industry 


Toronto.Ont. 

Editor,  Contract  Record:  .  . 

I  am  in  favor  of  the  open  shop  because  it  provides  tne 
freedom  of  action  necessary  to  every  individual  for  the  de- 
velopment of  a  lively  consciousness  of  the  fact  that  it  is  his 
duty  to  develop  to  the  greatest  possible  extent  such  capa- 
bilities  as   have   accompanied   his   creation. 

Reward  and  encouragement  for  effort  put  forth  is  a 
natural  desire  by  all  men.  The  open  shop  meets  this  desire 
with  a  compensation  according  to  production  from  effort. 
Integrity  and  honesty  are  encouraged  as  compared  with  con- 
ditions which  compel  the  rendering  of  the  same  remuneration 
to  all   men   whether   they   produce   much   or   little. 

The  open  shop,  as  I  view  it,  takes  in  the  employer  as 
well  as  the  employee,  and  offers  the  freest  opportunity  for 
one  to  consider  the  other  with  the  scale  by  which  he  in  re- 
turn   is   prepared   to    be    measured. 

If  the  open  shop  does  not  provide  for  the  foregoing  prin- 
ciples, 1  am  sure  that  they  will  not  be  discovered  in  the 
closed  shop.  In  this  event,  it  appears  to  me  that  an  entirely 
"new  shop"  is  required,  in  which  it  shall  be  the  duty  of  all 
to  sit  down  together  and  formulate  a  set  of  workable  con- 
ditions based  on  the  above  principles,  and  thereby  eliminate 
the  paralyzing  influence  of  the  condition  of  autocracy  and 
despotism  which  is  strikingly  apparent  in  the  building  in- 
dustry at  the  present  time. 

Yours    truly, 

A.   R.   Holmes, 
President,  Archibald   &   Holmes,  Ltd. 


Winnipeg,    Man. 
Editor,   Contract   Record: 

Not  being  in  touch  with  the  Employers'  Association,  all 
I  have  to  give  is  a  personal  opinion  only,  which  may  not 
be  in  line  with  the  ideas  of  these  associations  at  all.  I 
have  always  felt  that  trade  unions  do  not  solve  any  labor 
problems  and  only  the  selfishness  of  employers  in  the  past 
has  justified  their  existence.  No  doubt  they  have  done 
much  to  better  the  conditions  of  the  working  man  in  a 
material  sense,  but  at  the  same  time  have  made  their  or- 
ganizations the  most  selfish  and  autocratic  in  our  modern 
civilization,  challenging  times  without  number,  the  authority 
of  the  government  itself,  to  which  state  of  affairs  every 
patriotic  citizen  must  object. 


I  have  always  advocated  the  principle  of  the  open  shop, 
and  consider  it  the  unquestionable  right  of  any  individual 
to  choose  for  himself  whether  he  will  be  a  member  of  a 
union  or  not.  I  cannot  but  condemn  the  government  who 
denies  to  the  individual  who  would  work  outside  the  influence 
of  these  unions,  the  fullest  protection  the  state  can  give,  and 
unquestionably  there  are  many  in  these  unions  to-day,  be- 
cause of  the  tremendous  power  they  exercise  in  the,  com- 
munity and  the  ruthless  manner  in  which  this  power  may  be 
used  when,  in  the  estimation  of  the  leaders,  the  occasion  calls 
for  its  use.  Of  course,  they  have  always  denied  any  sugges- 
tion of  this  nature  but  nevertheless  it  has  been  the  great 
factor  in  unionism  from  its  inception  up  to  the  present  time, 
only  it  has  grown  more  arbitrary  of  late  years.  To  me  the 
open  shop  means  more  efficiency  instead  of  a  lowering  of 
standards  which  undoubtedly  is  a  crime  against  humanity 
and  a  violation  of  natural  law.  Further,  the  open  shop 
allows  the  efficient  workman  the  remuneration  his  greater 
efficiency  entitles  him  to  have. 

The  argument  against  the  open  shop  is  the  selfishness 
of  the  employer,  but  this  can  be  remedied  by  a  legal  enact- 
ment. I  am  quite  satisfied  that  all  these  periodical  ad- 
justments between  employer  and  employee  will  never  get  us 
anywhere,  and  the  right  to  make  these  adjustments  can  very 
easily  lie  challenged,  when  as  a  matter  of  fact  the  question 
is  one  affecting  the  interest  of  the  community  as  a  whole. 
I  cannot  see  that  it  makes  any  great  difference  to  the  em- 
ployer what  wages  he  pays,  just  so  long  as  he  can  estimate 
their  relation  to  the  work  on  hand,  the  community  paying 
the  bill  ultimately;  hence  I  believe  the  time  has  come  when 
these  questions  should  be  submitted  to  a  board,  non-political, 
independent  and  judicial,  who  would  hear  the  evidence  of 
those  interested  and  on  that  evidence  give  a  decision  which 
would  become  law  for  the  period  stated.  Ir  would  be  reas- 
onable to  infer  that  an  impartial  commission  to  make  these 
adjustments  would  re-establish  the  confidence  of  the  people 
in  the  power  and  security  of  the  state,  a  confidence  that  these 
last  few  years  of  organized  labor  agitations  have  so  utterly 
destroyed,  that  no  one  cares  to  invest  unless  compelled  to 
do  so.  Only  with  the  return  of  this  confidence  can  we  hope 
for  the  expansion  so  necessary  to  provide  the  employment 
which  will  keep  the  country  prosperous  and  sane. 

In    the   west,    as    far   as    I    can    see    at    the    present    time. 
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building  is  confined  to  schools  and  public  works.  The  in- 
dividual building  is  a  rarety,  excepting  in  the  case  of  some 
extra  concessions  and  advantages  by  virtue  of  the  public 
interest  in  home  building!  I  feel  satisfied  that  this  state  of 
affairs  will  continue  for  another  year  anyway,  unless  some- 
thing is  done  to  assure  investors  that  they  can  have  a  fair 
return  on  the  money  invested. 

Without  question  the  cost  of  building  is  unduly  high. 
That  it  will  be  lower  depends  largely  on  the  attitude  of 
organized  labor,  and  if  the  cost  of  living  can  be  substantially 
reduced  one  might  expect  a  lower  building  cost.  With  our 
present  day  system  of  combines  and  associations,  however. 
it  takes  some  time  for  any  reduction  to  reach  the  consumer, 
and  with  the  high  protection  so  ably  manipulated  by  our 
manufacturers,  the  big  reductions  so  evident  in  Europe  and 
in  the  United  States  will  not  be  felt  in  Canada  soon  enough 
to  affect  this  year's  building  anyway. 

While  at  the  Coast  in  February  and  March  I  realized 
a  marked  tendency  towards  an  open  shop.  The  manager  of 
one  of  the  largest  lumber  mills  told  me  that  some  months 
previous  he  had  adopted  the  principle  of  the  open  shop  and 
that  the  cost  of  production  had  been  25%  less  in  consequence, 
without  any  reduction  of  the  wages  paid  his  employees. 
He  intimated,  however,  that  a  reduction  might  have  to  come 
later  owing  to  the  conditions  of  the  lumber  industry  in  Canada 
and  the  States.  Personally,  I  cannot  sec  that  the  small  re- 
duction they  can  make  on  the  price  of  lumber  is  going  to 
affect  the  cost  of  building  very  much,  when  the  freight  item 
is  considerably  higher  than  the  manufacturer's  price  f.o.b. 
cars  at  mill.  I  am  quoted  dimension  at  $1:1.50  base,  while 
freight  to  Winnipeg  is  $17.50  on  this  class  of  material.  One 
car  we  had  last  week  ran  $1S.K7  per  M  for  freight.  Timbers, 
■  ii  course,  go  considerably  higher  and  flooring  lower.  To  the 
ordinary  individual  it  seems  rather  strange  that  freight  rates 
are  not  regulated  by  distance  as  in  the  case  of  passenger 
rates,  and  it  is  difficult  to  reconcile  these  charges  with  ord- 
inary common  sense.  For  instance,  the  fust  station  east  of 
Calgary,  approximately  700  miles,  pays  Winnipeg  rates,  1,400 
miles,  and  66%  of  Toronto  rates.  2,800  miles,  yet  these  wise 
heads  assure  us  that  there  is  no  discrimination  against  the 
West,  that  the  wage  bill  is  the  big  factor  in  high  freight 
rates;  hence  they  seem  inconsistent  enough  to  qualify  for  the 
political    class. 

This  has  run  unduly  long  and  possibly  touchs  more 
angles  than  necessary,  nevertheless  it  is  time  the  country  gol 
down  to  ordinary  business  methods  if  we  are  going  to  hold 
our  own.  The  people  of  Canada  are  taxed  excessively.  Thej 
pay  higher  rates  of  living  than  any  other  country  under 
ordinary  conditions  so  that  we  may  have  our  own  industries. 
Net  these  subsidised  industries  are  still  clamouring  for  more 
,it  the  expense  of  the  Canadian  people.  It  is  quite  evident 
that  under  a  high  protective  policy  we  never  will  get  the 
cost  of  production  down  to  any  basis  of  competition  in  the 
world's  markets.  Hence,  as  an  advocate  of  the  open  shop, 
in  order  to  stimulate  efficiency  and  reduce  csts  to  the  con- 
sumer, it  might  he  quite  in  line  to  suggest  something  of  a 
similar  nature  to  our  manufacturers  who  evidently  can  in- 
fluence tin'  governments  of  the  day  to  do  as  they  want. 
Selfishness  will  never  get  us  anywhere  either  as  individuals 
or  as  a  community. 

Yours  truly. 

Jas.    McOiarmid. 
President,    J.    McDiarmid    Co.,    Ltd. 


Conditions    for    Haulage    of 
Freight  in  Montreal 

Tramways  Company  and  the  Administrative 

Commissioners  Arrange  Regulations  to 

Govern  Loading  and  Unloading 

FOLLOWING  the  agreement  between  the  Ad- 
ministrative Commissioners  <>f  the  city  of 
Montreal  and  tlie  Tramways  Company,  for  the 

latter  to  resume  the  hauling  of  freight,  a  num- 
ber of  conditions  have  been  drawn  up  and  are  now  in 
operation.     They  are  as  follows: 

That  for  this  purpose  no  car  of  the  Tramways 
Company  will  be  permitted  to  stand  in  the  streets 
between  the  hours  of  5  p.m.  and  midnight,  and  that  no 
delivery  of  freight  be  made  in  the  streets  after  5  p.m. 
without  special  authority.  I'Vom  November  1  to 
April  1  no  delivery  shall  be  made  after  4  p.m. 

That  the  chief  of  police  be  notified  each  time 
freight  i~  t"  be  delivered  in  the  streets,  even  when  it 
concerns  material  for  contractors  doing  work  for  the 
city,  of  the  name  of  the  consignee,  the  kind  of  freight. 
and  the  places  and  the  hours  when  delivery  will  be 
made. 

That  the  company  deliver  no  freight  in  the  strccts 
liablc  to  damage  the  pavements,  unless  the  neccssarv 
precaution  is  taken  to  protect  the  pavements. 

That  no  freight  be  delivered  by  the  company  in 
the  streets  of  the  city  to  any  consignee  who  has  i 
lected  to  remove  promptly  the  freight  delivered  t>> 
bin,  and  who  has  not  taken  the  necessary  precautions 
to  protect  the  pavement  when  the  freight  is  of  a 
nature  to  cause  it  damage. 

That  the  city  may  at  any  time  prohibit  the  com- 
pany temporarily  from  delivering  freight  in  any  street 
or  part  of  city  street,  on  a  previous  notice  of  twelve 
hours. 

That  the  sum  of  5  cents  a  ton  be  paid  by  the 
consignee,  not  doing  work  for  the  city,  in  compensa- 
tion for  the  cleaning  and  the  cost  of  upkeep  necessit- 
ated by  the  unloading  of  freight  on  the  pavements. 

That  this  five  cents  a  ton  be  not  collected  when 
it  is  a  question  of  material  required  for  municipal 
works. 

That  the  city  ma}  at  any  time  prevent  permanently 
the  loading  or  the  unloading  of  freight  in  the  streets 
of  the  city,  by  gi\ -ing  the  Tramways  Company  a  previ- 
ous notice,  on  or  before  the  first  of  October,  which 
notice  will  apply  from  the  first  of  January  following. 


The  permanent  executive  staff  of  the  Toronto  Harbor 
Commission  will  be  reduced  by  one-third  on  June  1.  The 
Commission  hasn't  nearly  as  much  work  on  hand  this  year 
as  in  previous  years,  due  to  the  holding  up  of  the  viaduct 
scheme.  Total  expenditures  are  estimated  at  about  $:<,000,OOQ 
for   the  year. 


Next  F.  I.  C.  Annual  Meeting  in  Winnipeg 

The  annual  meeting  of  the  Engineering  Institute 
of  Canada  will  be  held  next  February  in  Winnipeg, 
the  Council  having  come  to  this  decision  in  response 
to  invitations  from  the  mayor  and  the  Board  of  Trade. 

The  council  have  adopted  a  resolution  endorsing 
the  present  system  of  appointing  engineers  to  the 
Civil  Service  in  the  Federal  Government  through  the 
Civ  il  Service  Commission,  and  strongly  recommend 
to  the  Government  that  the  present  system  be  con- 
tinued. 

An  application  for  the  establishment  of  a  branch  of 
the  Institute  at  St.  John's.  Newfoundland,  is  under 
consideration  by  the  council. 
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A  Group  of  Articles  on  Road 
Construction  Plants 

Based  on  Papers  Presented  This  Week  Before  the  American 
Society  of  Mechanical  Engineers 

Possibilities  for  Mechanical  Plant 


By  B.  H.  PIEPMEIER 
Engineer  of  Construction,  Highway  Division,  Illinois 


SUCCESSFUL  road  work  offers  more  possibilities 
for  different  types  of  plants  than  perhaps  any 
other  single  line  of  building  construction,  and 
every  section  of  road  to  be  built  is  a  field  for 
intensive  study  and  investigation  by  the  engineer  and 
contractor.  A  thorough  examination  of  the  road 
plants  in  operation  for  the  past  few  years  shows 
clearly  the  need  of  more  careful  study  of  plant  prob- 
lems tban  is  ordinarily  given  by  engineer  or  contract- 
or. 

A  successful  road  contractor  states :  "No  equip- 
ment should  be  purchased  by  a  contractor  unless  he 
lias  sufficient  work  in  view  to  enable  him  to  practically 
pay  for  the  equipment  with  a  reasonable  profit."  If 
this  rule  were  followed  by  more  contractors,  on  many 
jobs,  there  would  undoubtedly  be  less  equipment  and 
more  profit.  Such  a  statement  should  in  no  way  dis- 
courage the  road  contractor  in  equipping  himself  thor- 
oughly to  do  economical  road  work,  but  should  force 
him  to  make  a  more  complete  analysis  of  his  job  be- 
fore lie  invests  in  a  road-building  plant. 

Small  Construction  Unit  Advantageous 

In  general,  the  building  of  a  system  of  roads  re- 
quires the  installation  of  a  number  of  small  plants  in 
preference  to  a  few  large  plants.  This  has  been  par- 
ticularly true  in  the  past  on  account  of  (1)  the  con- 
tractor's inability  to  secure  experienced  and  capable 
superintendents   for  handling  large-plant   operations ; 


already  that  to  insure  a  constant  and  uniform  output) 
it  is  economy  in  many  instances  to  duplicate  machines. 
Some  contractors  have  installed  a  duplicate  pumping 
system  for  the  water  supply,  which  is  vital  to  the 
successful  and  economical  operation  of  the  road  plant, 
and  the  additional  cost  of  the  duplicate  unit  is  small 
compared  to  the  advantage  of  being  able  to  operate 
the  plant  without  a  delay. 

In  many  instances  duplicating  concrete  mixers  lias 
prevented  a  complete  shutdown  of  operations.  The 
average  road  job  may  not  always  justify  a  duplication 
of  the  mechanical  units,  but  where  a  large  season's 
work  is  required,  a  serious  investigation  of  the  ad- 
vantage of  the  duplicate  units  should  be  made. 

Transportation  of  Materials 

The  transportation  problem  in  road  building  i- 
one  of  the  most  important  factors  in  the  economical 
construction  of  roads.  Consequently  this  part  of  the 
plant  operation  should  be  given  a  great  deal  of  study. 
The  transportation  cost  should  not  only  be  estimated 
on  the  basis  of  the  ton-mile  cost  but  the  effect  it  may 
have  on  the  cost  of  operation  of  the  remainder  of  the 
construction  plant  should  be  taken  into  consideration. 
Hauling  cost  varies  from  20  to  40  cents  per  ton-mile. 
,  In  a  season's  work  a  saving,  therefore,  of  but  a  few 
cents  per  ton-mile  may  amount  to  several  thousand 
dollars.  The  actual  hauling  costs  may  be  exceeding!} 
lo\ 


w,  yet   if  the  delivery  affects  the   maximum   ouput 

(2)  railroad  transportation  falling  short  in  the  delivery  ot  the  remainder  of  the  plant,  the  inefficiency  of  the 

of  sufficient  materials   to  keep  large   plants   working  plant  should  naturally  be  charged  against  the  trans- 

efficiently;  and  (3)  frequent  breaking  of  the  machin-  portation  cost. 

ery  required  in  large  road-construction  plants — the  Inasmuch  as  most  specifications  now  prohibit 
breakdown  of  one  machine  very  often  delaying  the  mS  road  materials  upon  the  subgrade.  the  road  con- 
entire  plant  operations  and  causing  undue  expense,  tractor  is  compelled  to  provide  for  transportation  in 
The  small  construction  unit  necessitates  doing  one  of  two  ways.  He  must  deliver  materials  from  his 
many  operations  by  hand  at  somewhat  greater  expense  material  yard  to  the  road  by  industrial-railroad  equip- 
than  if  done  with  machinery ;  however,  when  the  final  ment  or  by  truck.  The  industrial  equipment,  while 
analysis  is  made,  the  small  unit  will  show  consider-  expensive  in  first  cost,  will  enable  the  contractor  to 


able  efficiency  on  account  of  the  possibility  of  its  oper- 
ating many  times  independent  of  any  one  particular 
machine  out  of  service  through  breakdown. 

Conditions  existing  during  the  past  few  years  have 
made  it  impossible  for  the  contractor  with  a  large 
plant  layout  to  show  a  fair  profit.  As  soon  as  labor 
and  transportation  conditions  become  more  stabilized, 
the  large  plant  will  show  a  much  greater  efficiency. 

Duplicate  Units   Desirable 

Contractors  must  give  considerably  more  thought 
to  the  design  of  road  plant  so  that  its  successful  ope&ra- 


complete  his  work  with  a  minimum  amount  of  trouble 
under  normal   conditions  and   regardless  of   weather, 
the  average  industrial  equipment  will   insure  a  more 
uniform  delivery  of  materials  than  any  other  unit  that 
may  be   used.     The   chief  objection   to   the  industrial 
unit   is   that   it   is   limited   to   road   construction   with 
grades  ordinarily  less  than  4  per  cent,  and  a  minimum 
number     of     railroad     crossings.     Further     objection 
would  be  that  the  high  initial  cost  demands  a  large 
mileage  of  roads  be  built  each  year  in  order  to  absorb 
the  interest  on  the  investment  and  the  depreciation. 
The  other  method  of  delivery  is  by  truck  or  team. 
,  achhierv      A  -o,l        y  de,ptnden*  UP°n  one  Piece  °f      In   recent  years   truck  delivery-has  superseded   team 
machinery.     Many  successful  road  contractors  realize      delivery,    being    more    rapid    and    delivering   material 
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to  a  paving  mixer  or  from  a  mixer  direct  to  the  road 
with  less  disturbance  to  the  roadbed-  Truck  trans- 
portation of  road  materials  is  very  flexible  and  there 

fore  suited  to  mure  different  sections  of  work  than 
perhaps  any  other  method  of  transportation.  It  is 
especially  suited  to  the  delivery  of  mixed  concrete 
from  a  central  plant  to  the  road  being  improved,  and 

to  the  delivery  of  proportional  hatches  direct  to  the 
paving  mixer  or  to  a  point  at  which  the  hatch  boxes 
may  be  transferred  to  a  short  industrial  line  which  in 
turn  delivers  them  to  the  paving  mixer. 

Delivery  of  Concrete  From  Central  Mixing  Plant 
During  the  past  few  years  the  delivery  of  mixed 
concrete  from  a  central  mixing  plant  direct  to  the  job 
has  been  attracting  considerable  attention.  This 
method  is  worth}-  of  study  as  it  enables  the  contractor 
to  centralize  operations  and  in  many  instances  to 
economize  in  plant  and  operating  expenses.  The 
central  mixing  plant  should  be  reasonably  uniform  in 
design  and  simple  in  operation.  A  study  of  the  central 
mixing  plants  in  use  during  the  past  two  years  shows 
no  two  very  similar  in  design.  It  would  seem  possible 
that  unloading  aggregate  and  cement  from  railroad 
cars,  mixing  the  materials  to  the  desired  proportions 
and  consistency  and  turning  out  a  mixed  concrete, 
could  be  standardized  to  such  an  extent  that  central 
plants  could  be  simplified  and  made  more  economical 
in  operation.  It  is  hoped  that  the  mechanical  engin- 
eer and  the  equipment  designer  will  assist  in  the 
design  of  a  practical  and  economical  central-mixing- 
plant  unit. 

Although  central  mixing  plants  may  be  fairly  uni- 
form in  design,  the  delivery  of  the  concrete  from  the 
plant  to  the  road  will  vary  considerably  to  suit  the 
existing  local  conditions.  Mixed  concrete  may  be 
delivered  by  industrial  equipment,  provided  the  hauls 
are  reasonably  short  and  the  equipment  is  designed  for 
small  loads  with  considerable  speed  in  transportation. 
The  small  pneumatic-tired  truck  will  usually  prove 
the  most  efficient  machine  for  delivery  of  mixed  con- 
crete, taking  the  individual  batch  of  mixed  concrete 
direct  from  the  mixer  to  the  road  being  improved  in 
the  least  possible  time. 

Use  of  the  Pneumatic-tired  Truck 

The  pneumatic-tired  truck  is  essential  when 
speed  is  an  important  factor  in  delivery  and  where  it 
is  necessary  to  do  considerable  hauling  over  the  sub- 
grade.  This  truck  will  usually  reduce  the  load  on  the 
subgrade  to  less  than  125  lb.  per  sq.  in.  of  surface,  and 
it  has  been  found  that  this  pressure,  even  though 
frequently  applied,  does  not  seriously  injure  or  dis- 
place a  prepared  subgrade  having  average  soil  con- 
ditions. 

It  is  true  that  it  is  practically  impossible  to  de- 
liver materials  over  earth  roads  with  trucks  when  the 
roads  are  muddy  or  during  rainy  periods.  However, 
the  road  may  be  materially  improved  and  the  truck 
used  practically  the  entire  construction  season  if  the 
road  is  constantly  maintained  by  the  use  of  the  road 
drag  and  given  an  application  of  half  a  gallon  of  oil 
per  square  yard  of  surface  early  in  the  construction 
season. 

The  light  pneumatic-tired  truck  may  also  he  used 
for  the  delivery  of  proportioned  batches  of  aggregates 
direct  to  the  paving  mixer  on  the  road  being  improved. 
There  are  now  on  the  market  many  types  of  batch 
boxes  and  damp  bodies  which  permit  the  hatches  to 
be  dumped  directly  into  the  skip  of  the  paving  mixer. 
This  method  has  proved   to  be   very   satisfactory.     It 


differ-  from  the  delivery  of  mixed  concrete  in  that  a 
paving  mixer  is  used  instead  of  a  stationery  building 
mixer,  and  most  of  the  operations  of  the  contractor 
are  out  on  the  job  where  the  road  is  actually  being 
laid. 

Improvements  in  Design  of  Equipment  Desirable 

The  plant  investment  of  the  road  contractor  of  to- 
day is  entirely  to.,  expensive  compared  with  the  work 
accomplished  during  a  single  construction  season  or 
from  one  particular  installation  of  a  construction 
plant.  From  $60,000  to  $100,000  worth  of  plant  equip- 
ment is  frequently  set  up  to  build  less  than  twenty 
miles  of  highway.  This  is  equivalent  to  charging  off 
$2,500  to  $3,000  for  equipment  against  every  mile  of 
road  built.  It  is  doubtful  whether  there  is  any  other 
building  construction  in  which  bo  much  depreciation 
and  interest  on  plant  investment  must  be  charged  off 
on  so  small  an  amount  of  work.  The  mechanical  en- 
gineer, equipment  designer  and  contractor  should  ap- 
parently spend  more  time  in  the  design  of  road-con- 
struction plants  in  order  to  insure  a  greater  output 
with  less  initial  investment. 

Many  of  our  road-building  machines  are  being  made 
larger,  more  cumbersome,  and  more  expensive  each 
year.  The  fact  that  road-building  machinery  is  sub 
jected  to  more  severe  use  than  perhaps  any  other  used 
in  building  construction  has  induced  the  manufacturer 
to  add  to  his  equipment  each  year  to  insure  more 
rigid  construction.  Many  machines,  such  as  the  con- 
crete paving  mixer,  can  undoubtedly  be  completely 
redesigned  and  a  machine  produced  much  smaller  in 
size,  to  mix  more  concrete  and  be  less  cumbersome  on 
the  job. 

Mixer  manufacturers  have  continued  to  improve 
the  design  of  their  paving  mixers  by  following  the 
same  principles  of  mixing  that  have  been  in  use  for 
many  years.  It  seems  absurd  that  we  must  have  a 
concrete  paver  costing  from  $8,000  to  $12,000  and 
weighing  from  10  to  15  tons  that  will  lay  less  than 
two  miles  of  18  foot  concrete  road  in  thirty  days. 
It  seems  absurd  also  that  we  should  still  be  using 
mixers  that  require  60  seconds  of  time  for  the  mixing 
of  aggregate  and  cement  when  it  should  be  possible 
to  do  the  same  amount  of  mixing  by  some  mechanical 
means  in  less  than  15  seconds.  If  such  a  machine 
could  be  produced,  a  one-bag  paver  would  turn  out 
as  much  concrete  as  our  present  four-hag  pavers. 
The  present  paver  is  also  designed  so  that  the  mixing 
is  concealed  from  the  view  of  the  m'xer  operator. 
Phis  prevents  absolutely  the  uniform  consistency 
essential  in  securing  a  good  concrete. 

If  the  mixer  designer  can  produce  a  smaller 
machine  having  a  greater  output  per  hour  of  opera- 
tion and  so  designed  that  the  consistency  of  the  con- 
crete produced  can  be  controlled  by  the  operator  in- 
stead of  by  some  unsatisfactory  mechan'cal  means, 
the  results  will  be  a  wonderful  aid  to  the  road-build- 
ing industry. 
Also  Room,  for  Improvement  in  Railroad  Equipment 

It  also  seems  possible  that  a  very  material  im- 
provement can  he  made  in  the  present  railroad  trans- 
portation equipment.  Practically  all  road  contractors 
now  unload  aggregates  from  open  top  cars  by  means 
of  clam  shells.  This  method  is  not  always  the  most 
economical,  hut  the  contractor  is  forced  to  use  it  as  he 
cannot  secure  all  hopper-bottom  cars  he  might  de- 
sire. On  account  of  the  large  volume  of  road  mater- 
ials to  be  delivered  by  railroad  cars,  some  type  of  car 
should  be  designed  that   would  permit  of  more  rapid 
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unloading  by  more  economical  methods.  If  this  is  not 
clone,  it  is  hoped  at  least  that  open-top-car  manu- 
facturers will  improve  the  design  of  their  cars  and 
make  them  so  that  they  can.  be  more  easily  unloaded 
with  clam-shell  equipment.  Not  only  would  such  im- 
provement aid  the  individual  unloading  the  car,  but 
the  railroad  company  would  add  to  the  life  of  its 
equipment. 

Many  open-top  cars  are  now  designed  with  pro- 
jecting angles,  rivets,  bolts,  braces,  timbers,  etc.,  which 
interfere  with  the  efficient  operation  of  the  clam  shell. 
It  is  difficult  to  understand  why  railroad  cars  could 
not  be  designed  so  that  the  interior  of  the  car  would 
be  perfectly  smooth.     In  fact,  it  would  be  practicable 


and  economical  fur  all  open-top  cars  to  1"'  built  with 
a  fillet  having  a  radius  of  about  18  in.  in  the  bottom 
angle  at  the  ends  of  the  car.  The  curved  bottom 
angles  would  permit  the  cars  to  be  emptied  mure  rap- 
idly and  economically  either  with  hand  shovels  or 
clam  shells. 

Further  investigation  should  also  he  made  of  tin- 
use  of  open-top  removable  batch  boxes  for  railroad 
transportation  of  materials.  While  the  substitution 
of  standardized  batch  boxes  for  open-top  cars  would 
be  a  very  radical  departure  from  present  equipment, 
the  average  construction  plant  could  be  designed  to 
handle  the  boxes  much  more  economically  than  the 
loose  materials. 


Planning  and  Organizing  a  Road  Job  for 
Mechanical  Handling  of  Material 

By  C.  D.  CURTIS 
Assistant  to  Chief,  Bureau  of  Highways,  Department  of  Agriculture,  Washington,   D.C. 


THE  last*  few  years  of  the  decade  just  closed 
ushered  in  a  new  era  in  road  building.  The 
rapid  expansion  of  the  use  of  the  motor  vehicle 
has  created  an  insistent  and  growing  demand 
for  more  and  better  highways.  It  so  happens  that 
this  movement  has  had  its  greatest  growth  during  a 
period  of  rising  costs,  the  crest  of  which  has  only 
recently  been  passed;  so  that,  along  with  the  urge  for 
more  and  better  highways,  there  has  been  always  in 
the  mind  of  the  highway  engineer  the  necessity  for 
rigid  economy  of  labor  and  effort.  Fortunately,  the 
inventive  genius  of  the  country  has  not  been  idle  dur- 
ing this  period  and  many  new  and  improved  types  of 
road  machinery  and  equipment  have  been  put  on  the 
market.  The  introduqtion  of  this  new  equipment 
has  made  it  possible  to  perform  mechanically  many  of 
the  operations  connected  with  road  building  not  only 
cheaper  but  better  than  by  the  older  hand  methods. 

While  every  one  will  concede  that  all  construction 
jobs  should  be  carefully  planned  and  well  organized 
for  the  handling  of  materials,  it  must  be  admitted  that 
this  is  not  always  done.  In  the  past  too  little  thought 
and  study  have  been  given  to  this  preliminary  phase 
of  the  work.  Until  recently,  however,  road  work  has 
been  handled  on  a  comparatively  small  scale,  and 
the  cheaper  types  of  construction  prevailed.  An  ex- 
tensive plant  was  not  required  and  the  evolution 
brought  about  by  the  general  adoption  of  higher 
types  of  construction  and  the  growth  of  construction 
program  is  still  under  way.  It  is  unfortunate,  but 
nevertheless  a  fact,  that  most  jobs  are  equipped  with- 
out giving  to  their  planning  and  organization  a  proper 
amount  of  careful  study.  As  a  result  expected  profits 
shrink  and  may  even  become  actual  losses.  Improp- 
erly equipped  jobs  can  be  classified  under  three  heads: 

1.  Too  much  plant, 

2.  Lack  of  plant,  and 

3.  Unbalanced  plant. 

With  too  much  plant  on  a  job  the  efficiency  of  op- 
eration is  lowered,  and  although  fairly  satisfactorv 
progress  may  be  made,  the  cost  will  "be  too  high. 
Rental  or  interest  on  investment  and  depreciation 
charges  continue  regardless  of  output.  On  an  under- 
equipped  job  it  is  necessary  to  resort  to  labor  which 
may  be  less  efficient  and  more  expensive.  The  pro- 
gress of  the  work  is  likely  to  be  delayed  and  total 
costs  increased. 


Of  all  the  improperly  equipped  jobs  the  ones  that 
have  an  unbalanced  plant  are  probably  most  common. 
They  are  the  inevitable  result  of  equipping  without 
planning.  The  .several  units  making  up  the  plant  may 
be  efficient  mechanically  when  considered  alone,  but 
totally  incapable  of  being  worked  smoothly  and  con- 
tinuously together.  On  such  jobs  efficient  operation 
cannot  be  secured.  The  plant  investment  might,  and 
probably  would,  be  higher  than  for  a  balanced  plant. 
The  season's  profits,  however,  are  certain  to  be  lower 
than  anticipated. 

Classification  of  Road-Building  Work  Based  on  De- 
sirable and  Practicable  Rate  of  Progress 

In  the  author's  opinion  a  classification  of  road- 
construction  jobs  based  on  the  desirable  and  practic- 
able rate  of  progress  is  feasible  and  would  aid  the  con- 
tractor or  engineer  in  selecting  the  proper  plant.  In 
determining  on  such  a  classification  several  factor- 
would  enter  into  the  consideration,  chief  of  which 
would  be  the  size  or  length  of  the  project.  Another 
factor  would  be  the  problem  of  satisfactory  detours 
and  the  probable  economic  loss  to  traffic.  The  cost. 
of  course,  would  be  affected  by  the  classification. 
( Ordinarily  a  higher  rate  of  progress  would  be  required 
on  a  large' job  than  on  a  small  one.  The  extra  cost, 
then,  of  assembling  and  operating  a  large  plant  cap- 
able of  rapid  progress  would  be  spread  over  a  large 
yardage.  It  might  easily  happen,  however,  that  tin- 
economic  conditions  would  warrant  requiring  very 
rapid  progress  on  a  comparatively  small  job.  This 
would  change  the  classification  and  increase  the  cost 
of  the  work,  but  the  bidder  would  know  just  what  to 
expect. 

In  connection  with  concrete-road  jobs  there  might 
be  three  classes,  such  as  : 

A — Jobs  on  which  equipment  with  a  daily  capacitv 
of  1,000  ft.  of  18  ft.  roadway  would  be  required; 

B — Jobs  on  which  equipment  with  a  daily  capacity 
of  500  ft.  of  18  ft.  roadway  would  be  required,  and 

C — Jobs  on  which  equipment  with  a  daily  capacity 
of  250  ft.  of  18  ft.  roadway  would  be  required. 

In  the  case  of  Class  A  jobs  it  would  ordinarily  be 
desirable  to  equip  with  at  least  two  complete  operat- 
ing units.  This  would  insure  continued,  even  though 
retarded,  progress  in  the  event  of  a  breakdown  of 
one  unit. 

Such   operations   would,   of   course,   be   contingent 
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on  the  weather  and  other  conditions  beyond  the  con- 
tractor's control,  but  the  classification  would  give  a 
more  definite  idea  of  the  requirements  and  enable  the 
engineer  and  all  bidders  to  estimate  on  the  same  basis. 
The  classification  conditions  should  be  covered  in  the 
specifications. 

Necessary    Limitations    Imposed    by    Specifications 

Unnecessary  refinements  in  the  specifications 
which  are  met  with  at  times  usually  lead,  to  difficult- 
ies in  operation  and  should,  in  the  author's  opinion, 
be  avoided,  especially  where  enforcement  increases 
the  cost  of  operation  for  minor  or  questionable  ben- 
efits. There  an-,  however,  certain  limitations  which 
make  necessary  an  intimate  knowledge  of  the  speci- 
fications under  which  work  is  to  be  performed.  Ex- 
amples  of  these  limitations  are. 

1.  Time  limit  on  depositing  of  concrete  after 
mixing.  This  limit  would  have  a  direct  bearing  on 
the  location  of  central  mixing  plants  and  the  equip- 
ment required  for  handling-  both  the  aggregate  and 
the  concrete. 

2.  Definite  requirements  relative  to  concrete  mix- 
ers such  as  water-measuring  devices,  boom  and  bot- 
tom-dumping bucket,  etc.  Such  requirements  are 
small  details,  but  must  be  met  and  so  must  be  con- 
sidered in  selecting  equipment 

.3.  Materials  for  concrete  not  allowed  on  subgrade. 
Ibis  feature  is  very  important  and  makes  necessary 
a  careful  study  of  the  project  in  the  field.  Several 
alternative  methods  of  handling  the  materials  may  be 
possible,  and  the  most  economical  and  efficient  one 
can  only  be  determined  after  a  consideration  of  all  the 
conditions.  One  location  might  be  well  adapted  to 
the  use  of  industrial-railway  equipment,  while  in  an- 
other location  this  method  might  be  entirely  imprac- 
ticable and  hauling  of  proportioned  batches  of  aggre- 
gate and  cement  in  trucks  the  most  feasible.  The 
central-mixing-plant  method  might  be  the  proper 
selection  in  some  other  location.  In  the  case  of  a 
large  job  conditions  may  vary  considerably  on  differ- 
ent sections  of  the1  same  job. 

Precautions  to  be  Taken  in  Selecting  Equipment 

In  selecting  equipment  for  a  project,  everything 
bearing  on  the  situation  should  be  considered.  The 
source  of  materials  to  be  used,  whether  local  or  im- 
ported, condition  of  roads  to  be  hauled  over,  width  of 
available  right  of  way,  trackage  and  storage  facilities 
available  at  receiving  points  for  materials  requiring 
rail  transportation,  maximum  grades,  water  supply, 
availability  of  common  labor  and  teams,  and  length  of 
working  season  are  some  of  the  factors  which  should 
be  looked  into  and  studied  before  deciding  on  the  type 
of  plant  to  be  used.  In  this  connection  the  engineer 
may  and  should  render  all  possible  aid  to  the  con 
tractors.  The  preliminary  investigations  and  detailed 
surveys  made  by  the  engineer  give  him  much  more 
information  than  tin-  contractor  can  secure  readily  in 
his  preliminary  field  inspection  of  the  project.  If  the 
engineer  knows  that  the  conditions,  even  though  not 
apparent,  make  the  use  of  certain  types  of  material  im- 
practicable, this  information  should  be  given  to  the 
c<  infractor, 

A  feature  which  perhaps  is  not  germane  to  this 
discussion  but  which  is  very  important  and  deserves 
a  few  words,  is  the  desirability  of  considering  the 
source  of  the  material-;  to  be  used  with  respect  to  the 
possibility  of  continuous  rail-transportation  service. 
Without    a      reasonable      assurance     of   a    continuous 


supply  of  materials  throughout  the  working  season,  an 
elaborate  plant  layout  may  become  much  more  of  a 
liability  than  an  a>set.  By  arranging  to  ship  and  -ton- 
materials  during  the  season  of  light  demand  for  open- 
top  cars,  for  use  during  periods  of  car  shortage,  a  con- 
tinuous supply  of  materials  can  be  secured.  Such  an 
arrangement  may  considerably  alter  the  selection  of 
equipment  for  handling  the  material.  Strong  argu- 
ments may  be  made  against  the  plan  of  advance  stor- 
age of  materials  in  states  where  estimates  for  mater- 
ials delivered  are  not  allowed,  but  the  extra  cost  of 
storing  materials  may  be  more  than  offset  by  the 
gain  due  to  continuous  operation  during  the  construc- 
tion season. 

It  is  desirable,  of  course,  when  possible,  to  avoid 
all  unnecessary  rehandling  of  material.-.  Where  the 
materials  can  be  unloaded  from  cars  or  loaded  from 
the  quarry  or  pit  directly  into  container-  for  trans- 
portation to  the  job  and  in  addition  can  be  deposited 
in  the  mixer,  in  the  case  of  concrete,  without  touch- 
ing the  ground,  a  great  advantage  is  gained.  In  ad- 
dition to  being  kept  clean  and  free  from  mixture  with 
foreign  matter,  the  item  of  waste  is  very  greatly  re- 
duced. 

Exclusive  Development  of  Large  Individual  Units 
Undesirable 

In  some  places,  by  adopting  the  practice  of  letting 
large  contracts  for  long  stretches  of  construction 
work,  large  contracting  companies  have  been  induced 
to  enter  the  highway  field.  They  have  brought  trained 
operating  organizations  to  the  work  and  have  put  ex- 
tensive road-building  plants  on  their  jobs.  There  i- 
wisdom  in  such  procedure  whenever  possible,  for,  of 
necessity,  a  great  many  road  jobs  are,  and  will  con- 
tinue, for  a  variety  of  reasons,  to  be  of  comparatively 
short  length.  Letting  contracts  in  both  large  and 
small  sections  gives  both  the  small  contractor  and  the 
large  a  field  of  operation  and  greatly  expedites  the 
carrying  forward  of  a  large  program.  The  small  con- 
tractor, acting  as  his  own  superintendent  and  oper- 
ating with  but  little  mechanical  equipment,  has  but 
little  overhead  and  can  compete  on  a  small  job  with 
the  large  contractor  operating  a  large  plant  and  carry- 
ing heavy  overhead  expenses. 

Road  building  differs  from  most  other  construction 
activities  in  that  the  operations  are  conducted  along 
an  extended  narrow  path.  The  failure  of  one  link 
may  interrupt  the  work  of  a  whole  operating  chain. 
This  fact,  in  the  author's  opinion,  makes  the  present 
tendency  toward  the  development  of  large  individual 
units  somewhat  questionable.  When  a  large  unit  is 
used  every  precaution  should  be  taken  to  insure  its 
continuous  operation. 

Importance  of  Maintaining  Organization  the  Year 
Around 
One  of  the  greatest  handicaps  which  the  road 
builder  encounters  in  northern  localities  is  the  short 
construction  season.  Continuous  operation  is  impos- 
sible and  each  season  it  is  necessary  to  organize  new- 
construction  forces.  It  takes  some  little  time  to  or- 
ganize a  new  outfit  so  that  the  work  will  proceed 
satisfactorily.  In  the  case  of  the  skilled  mechanics 
and  foremen,  an  attempt  should  made  to  retain  their 
service  the  year  round.  They  can  be  utilized  during 
the  winter  in  repairing  equipment  and  putting  it  in 
first-class  condition  for  the  next  season'-  work.  It 
may  even  be  necessary  to  furlough  them  for  a  time 
with  pay,  but  the  investment  will  bring  big  returns 
in    added   loyalty   to  the   company   and   increased  de- 
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votion  to  duty.  The  average  man  appreciates  a  square 
deal  and  will  show  it  in  increased  efficiency.  Ihe  use 
of  an  extensive  plant  requires  skilled  operators,  and, 
once  trained,  their  services  should  be  retained.  Effic- 
iency of  operation  in  road  work  depends  on  the  proper 
functioning  of  all  the  separate  units.  The  mechanical 
units  function  properly  only  when  properly  handled. 
On  large  jobs  where  more  than  one  plant  or  com- 
plete operating  unit  is  used,  the  spirit  of  the  organ- 
ization can  be  kept  up  by  introducing  friendly  com- 
petition.    The  rivalry  between  two  outfits  to  reduce 


costs  and  increase  yardage  has  a  very  healthful  effect 
on  progress  and  incidentally  on  profits.  The  author 
recalls  a  bituminous-concrete  construction  project  on 
which  four  separate  mixing  plants  were  used.  One 
of  the  plants  was  an  old,  makeshift  affair,  but  was 
handled  by  an  energetic  superintendent  who  had  old 
and  loyal  employees  of  the  company  as  foremen  and 
mechanics.  The  output  and  costs  compared  more 
than  favorably  with  the  new  plants,  due  entirely  to 
the  better  morale  of  the  men.  It  pays  to  retain  loyal 
and  efficient  employees. 


Mechanical  Meeds  in  Road  Construction  Machinery 

By  R.  C.  MARSHALL,  JR. 
General   Manager,   Associated    General    Contractors    of  America. 


THE  interest  of  the  mechanical  engineer  in  high- 
way construction  centers  in  the  equipment 
used.  This  equipment  has  made  great  strides 
in  recent  years  and  will  undoubtedly  continue 
to  do  so,  yet  the  equipment  needs  for  road  building 
might  be  called  comparatively  simple.  Consider  a 
concrete  road.  All  the  average  road  builder  needs  is 
a  light,  portable  plant  capable  of  handling,  mixing 
and  finishing  400  cu.  yd.  of  concrete  every  day.  with 
no  delay  for  repairs. 

The  charge  has  been  made  that  modern  road- 
building  methods  have  so  increased  overhead  expense 
that  they  have  accomplished  little  saving.  This  may 
be  an  exaggeration,  but  the  elaborate  equipment  now 
used  has  undoubtedly  increased  the  overhead  to  such 
a  degree  that  steady  output  of  the  plant  is  essential 
to  financial  success. 

In  order  that  this  overhead  expense  may  be  kept 
within  reason  and  highway  costs  estimated  with  pro- 
fitable accuracy,  it  is  essential  that  contractors  have 
equipment  capable  of  maintaining  a  steady  flow  of 
materials;  first,  from  unloading  point  to  mixer  and, 
second,  from  there  to  the  finished  road.  This  is  the 
problem  confronting  the  field  force  and  one  which 
must  find  solution  if  road  building  is  to  become  finan- 
cially safe.  Until  further  development  of  equipment 
can  assure  more  continuous  performance,  construc- 
tion companies  must  insure  themselves  against  the 
loss  caused  by  frequent  delays. 

The  slogan  of  the  designer  should  be,  "Make  the 
machine  foolproof."  Increased  strength  may  demand 
heavier  parts  and  increased  first  cost  but  this  is  in- 
considerable compared  with  the  loss  due  to  one 
breakdown. 

East  year's  work,  on  account  of  spasmodic  and  con- 
tinued delay,  was  not  conducive  to  a  careful  study  of 
equipment  needs.  Transportation  troubles  so  disrupt- 
ed operations  that  contractors  were  obliged  to  grasp 
at  any  expedient  to  push  their  work.  This,  combined 
with  labor  and  material  scarcity,  left  them  little  time 
for  a  constructive  study  of  their  specific  equipment 
needs.  Of  one  thing,  however,  nearly  every  road 
builder  is  keenly  aware.  His  work  suffered  heavily 
from  frequent  interruptions  which  disorganized  his 
force  and  increased  the  unit  overhead  cost.  Delavs 
from  transportation  difficulties  and  equipment  trouble 
caused  the  overhead  expense  to  absorb  a  large  portion 
of  his  profit  and  in  some  cases  much  of  his  capital. 
Delays  caused  by  equipment  trouble  are  traceable  to 
three  main  causes :  First,  lack  of  skilful  mechanics ; 
second,  lack  of  standardization  in  design  and,  third, 
lack  of  accurate  information  concerning  the  adapt- 
ability, capacity  and  operation  of  machines. 


The  lack  of  skilful  mechanics  concerns  both  manu- 
facturers and  contractors.  An  equipment  company 
may  expend  much  time  and  money  in  perfecting  de- 
signs or  improving  the  quality  of  the  workmanship, 
but  if  its  machines  are  placed  in  the  hands  of  incompe- 
tent operators,  the  money  spent  for  them  is  wasted. 
Incompetent  operators  can  readily  offset  the  advant- 
ages of  efficient  equipment  and  well-planned  work. 
Under  careless  handling  the  heavy  delays  for  repairs 
mean  a  loss  of  money  to  the  road  builder  and  to  the 
manufacturer  a  loss  of  that  valuable  asset,  good  will. 
Plenty  of  Opportunity  for  Standardization 

The  second  significant  source  of  delay  is  a  lack  of 
standardization  in  equipment  where  standardization  is 
possible.  Road-building  plants  are  generally  made  up 
of  machines  from  half  a  dozen  different  manufacturers, 
and  to  be  prepared  even  for  the  usual  run  of  minor 
field  repairs  on  all  machines  requires  a  more  or  less 
elaborate  machine  shop.  The  financial  burden  of  car- 
rying duplicate  units  or  a  sufficient  number  of  spare 
parts  is  too  great  for  an  already  heavy  overhead,  and 
in  order  that  this  expense  may  be  held  within  reason, 
greater  interchangeability  of  parts  should  be  made 
j><  issible. 

The  amount  of  saving  that  might  be  effected 
through  standardization  of  road  equipment  is  not  gen- 
erally appreciated.  To  build  a  medium-sized  high- 
type  section  requires  a  daily  field  payroll  of  three  or 
four  hundred  dollars  and  an  overhead  of  probably  an- 
other hundred.  So  that  five  hundred  dollars  per  day  is 
not  an  unusual  cost.  An  employee  cannot  be  laid  off 
every  time  a  breakdown  occurs,  and  since  the  over- 
head goes  steadily  on,  fifty  dollars  an  hour  may  be 
considered  an  estimate  of  the  cost  of  equipment  de- 
lays. 

The  third  pressing  need  of  road  builders,  and  the 
one  which  probably  results  more  frequently  in  disaster, 
is  a  lack  of  unbiased  and  authoritative  information 
concerning  the  adaptability,  capacity  and  operation  of 
machines.  Lack  of  such  information  has  already 
brought  disaster  to  numerous  individual  companies, 
both  old  and  young;  and  as  new  concerns  are  con- 
stantly taking  up  road  work,  it  is  essential  that  they 
secure  authoritative  mechanical  advice. 

What  contractors  need  is  accurate  data  showing 
under  what  conditions  a  certain  "type  of  machine  is 
suitable,  how  long  it  may  reasonably  be  expected  to 
last,  and  what  output  it  can  deliver  under  normal 
working  conditions.  If  this  information  can  be  made 
available,  construction  companies  may  be  relied  upon 
to  intelligently  select  machines.  They  will  then  be 
able  to  co-ordinate  their  plant  and  estimate  their 
costs. 
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Road  Progress  in  the  Province 

of   Quebec 

Nearly  $30,000,000  Spent  on  Highways  in  Eight  Years  by  the 
Provincial  Government— Illustrations  of  Improved  Sections 

SUPPLEMENTING   the   illustrations,   which   ap-  Length  of  macadamized  or  gravel  roads  which 

peared  in  the  last  issue  of  the  Contract  Record,  were  repaired  in  IMO,  in  accordance  with  the 

;,     _     c   11              r                         •   ,      :    „         „        c  it.  instructions     of    the     Roads    Department,    in 

there  follow  a  tew   more  picturing  some  of   the  miles                                                                                    852  54 

road  work  carried  out  in  the  province  of  Quebec.  T         ,                  ..,.,.,                             ,    , 

-i-i             •    .            •    j-      ,      .1                        r  .i                r-  Length    of    provincial    highways    maintained    by 

I  hese  pictures  indicate  the  nature  of  the  construction  the  Road's  [Apartment,  in  miles ,  362 

that  is  employed  in  that  part  of  C  anada  which  is  one  The  total  length  under  control  of  thc  Roads  ,„.. 

of  the  most  aggressive  in   the  matter  of  highway  de-  partment,    provincial,    municipal    or   regional 

velopment.      In   this  connection   the  following  figures  highways,   in   concrete,   bituminous   concrete, 

are   interesting" bituminous    macadam,    macadam    or    gravel. 

Number  of  municipalities  whose  roads  arc  main-  including  the  length  made  in  1920  is,  in  a                  3460.73 

tained     at     the     expense     of     their     municipal  From  July  1st,  1912,  up  to  December  5th,   1920, 

councils     618  the  Roads  Department  has  expended  for  road. 

In    1920   there   were   constructed    (provincial,   re-  improvements,    either    out    of   the    funds,    the 

gional  or  municipal  highways)   concrete,  8.89  expenditure    of    which    is    authorized    by    the 

miles,  bituminous  macadam,  13.24  miles,  ma-  Good   Roads'   Act  of   1912  or  out  of  the  an- 

cadam,  82.70  miles,  gravel,  347.51  miles;  mak-  nual    credits    placed    at    its    disposal    by    the 

ing  a  total  mileage  of   452.34  Legislature    $29,497,019.58 

\t   the  close  of  work  at  the  end  of  November, 

1920  the  length  of  roads  in  construction  was,  -filc  programme  will  be  continued  this  year  by  the 
\um\eToCfS,,u'.nicipaVities'w'h'ich,  in  1920,' received  construction    of   an    important    portion    of    the    Mont- 
detailed    instructions    for    the    maintenance  real-Hull  highway,  in  those  parts  where  improvement 
of  their   macadamized   or  gravel   roads    ....                   136  is  most  necessary,  the  completion  of  the  Hull-Aylmer 
Number   of    municipalities  which,    in    1920,   ex-  highway,  the  construction  of  certain   portions  of  the 

ecuted    maintenance    work    on    macadamized  cu.i..„„i.     c*„   a i„      .u„     T  „..:„  c      T i -4.      .u 

or  gravel   roads,   in   accordance  with   the  in-  Sherbrooke-Me-Ange  e,    the    LeviS-St    Lambert,    the 

structions   of   the    Roads    Department    270  Levis-Sherbrooke   and   the    Levis-Rimouski   highways. 


A   water  bound   macadam    road   on    St-Joseph-de-Soulanges,    county  ol    So  ulanges.    P.O. 

tarvia    B    in   1980 


It   was   originally   made   in    1918.    relaid   and   treated   with 
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Asphaltic   concrete,    "Topeka  "   type  laid  on   old  macadam    (1919)    in   Ste-Anne-de-Bellevue,  county  of  Jacques-Cartier,  P.Q. 
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Permissible  Investment  for 
Highway  Bridges 

Construction  of  a   Bridge   is  a   Business   Undertaking  —  Determining 
Whether  a  Bridge  Will  Pay— Aesthetic  Phase  Often  Neglected 


By  P.  BURKE  GAFFNEY 

Bridge  Engineer,  Manitoba  Good  Roads  Department. 

before  Canadian  Good   Raada  Association. 


CANADA  will  spend  upwards  of  $100,000,000  in 
the  next  five  years  in  the  construction  of  good 
roads,  and  probably  about  25%  of  that,  in  other 
words.  $25,000,000,  will  be  Spent  on  bridges. 
In  the  expenditure  <>f  such  a  large  sum  of  money  there 
is  ample  opportunity  for  waste  and  ample  scope  for 
economy.  It  might  he  wise,  therefore,  to  review  the 
principles  governing  the  economics  of  highway  bridge 
construction. 

There  are  certain  governing  factors  to  be  estab- 
lished which  are  universally  applicable  to  all  bridges 
within  a  special  area,  such  as  loads  to  be  carried  and 
width  of  roadway,  before  discussing  the  economic 
principle  applicable  to  individual  bridges.  The  con- 
struction of  a  bridge  is  a  business  proposition  and 
should  be  treated  as  such.  The  authorities  directly 
charged  with  its  construction  are  the  directors  of  a 
corporation  dedicated  to  that  purpose,  while  those  who 
pay  are  the  shareholders.  It  is  the  duly  of  the  direct- 
ors to  invest  the  shareholder's  money  to  the  greatest 
advantage  to  ensure  the  maximum  possible  returns, 
that  return  taking  the  form  of  a  service  to  the  com- 
munity as  a  whole.  The  most  vital  element  in  any 
business  corporation,  economists  tell  us.  is  organ- 
ization; and  while  the  organization  for  the  purposes 
of  bridge  building  is  established  in  most  centres,  it 
has  been  established  for  conditions  different  from 
those  which  exist  now  and  which  will  exist  during  the 
road  building  period  of  the  next  few  years.  It  might 
be  said  that  we  are  entering  into  an  era  of  large  scale 
production,  and  the  organization  suitable  for  the  pro- 
duction of  a  unit  may  not  be  economical  for  the  pro- 
duction of  a  number  of  units. 

Organization  for  Bridge  Construction 
There  may  be  distinguished  four  methods  of  organ- 
ization for  bridge  construction: 

(1)  An  area  specially  organized  for  the  construc- 
tion of  a  particular  structure  retaining  a  con- 
sulting engineer  and  disbanding  when  the 
Structure  is  complete. 

(2)  A  permanently  organized  local  area  having 
other  interests  (e.g.  a  municipality)  and  re- 
taining a  consulting  engineer  for  a  specific 
problem  or  series  of  problems. 

(3)  A  permanently  organized  area  maintaining  a 
permanent  staff  adaptable  when  necessary  to 
brdge  problems  (e.g.  a  municipality  with  its 
own  engineering  department  i. 

(4)  An  area  embracing  a  number  of  local  areas 
with  other  different   interests  permanent!)    or 
ganized  for     the     specific     purpose     of  bridge 
building  (e.g.  a  provincial  bridge  department  ). 

Each  of  these  in  order  represents  a  step  in  advance 
in  development,  and  it  must  be  admitted  that  under  e\ 


isting  conditions,  i.e.  the  construction  of  well  defined 
systems  of  roads  with  the  bridges  thereon,  the 
fourth  method  is  unquestionably  the  most  econom- 
ical. The  lax  payers  of  the  province  are  the 
shareholders,  the  ministry  of  public  works,  the  direct- 
orate and  the  provincial  bridge  engineer  the  general 
manager.  Now  it  is  a  fundamental  of  business 
organization  that  the  election  of  the  directorate 
is  the  only  responsibiity  of  the  shareholders; 
they  have  no  further  voice  in  the  management  of  the 
business, 'except  at  the  periodic  meetings  for  election, 
where  they  can  express  their  approval  or  disapproval 
of  the  conduct  of  affairs.  Therefore,  within  the  limits 
of  the  general  policy  of  the  organization,  the  provincial 
bridge  engineer  should  be  the  sole  arbiter  of  the  loca- 
tion, type,  design,  construction  and  all  other  details 
appertaining  to  the  structure  and  should  carry  the 
undivided  responsibility.  The  one  positive  lesson  of 
the  war  is  that  for  effective  action,  unity  of  control  is 
essential — unity  of  control,  singularity  of  management, 
concentration  of  responsibility. 

The  Functions  of  a  Bridge 

The  next  step  is  to  study  the  product  itself — the 
bridge.  A  highway  bridge  has  two  functions.  It  per- 
mits a  stream  to  flow  under  a  road  and  it  carries  traffic 
over  the  stream.  To  perform  the  first  function  most 
economically  the  bridge  should  be  just  long  enough  to 
take  care  of  maximum  flow  without  damage  to  the 
structure  or  interference  with  traffic  and  no  more.  To 
determine  the  requisite  length  involves  the  study  and 
measurement  of  stream  flow,  and  a  department  dedi- 
cated to  highway  bridge  construction  should  at  the 
outset  prepare  a  map  of  the  territory  within  the  limits 
of  its  jurisdiction  showing  the  drainage  area  of  all 
streams,  with  their  salient  characteristics.  It  will  be 
found  that  the  territory  can  be  blocked  off  into  areas 
within  which  there  is  uniformity  of  rain  fall,  soil  char- 
acter, slope,  vegetation  and  other  factors  governing 
stream  flow,  and  after  a  little  observation  general  form- 
ula connecting  drainage  area  and  flow  can  he  estab- 
lished for  these  various  areas  Tn  this  manner  the 
requisite  area  of  waterway  can  be  more  quickly  and 
more  scientifically  obtained. 

•The  study  of  the  traffic  to  he  taken  care  of  presents 
a  rather  more  difficult  problem,  for  it  is  not  a  natural 
phenomenon.  Writers  of  ten  years  ago  have  made 
the  statement  that  we  might  reasonably  expect  and 
should  take  into  account,  when  designing,  motor  truck 
loads  up  to  40  tons.  We  know  now  that  no  such  loads 
will  ever  come  on  roads,  because  we  could  not  afford 
to  build  roads  to  withstand  them.  The  tendency  i* 
to  fly  to  the  other  extreme  and  say  that  the  peak  as  re- 
gard- concentrations  is  over  and  that  future  develop- 
ment will  be  towards  lighter  and  faster  moving  traffic. 
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This  may  seem  as  absurd  10  years  from  now  as  the 
statements  of  10  years  ago  to-day. 

Two  factors  stand  out  prominently  in  reviewing 
this  situation.  One  is  that  with  the  improvement  of 
roads,  there  is  a  tendency  to  increase  the  size  and  speed 
of  loads  until  the  roads  begin  to  deteriorate.  Most  of 
our  roads  have  been  built  with  long  term  bond  issues, 
and  in  a  great  many  cases  the  road  is  utterly  ruined 
through  the  increase  in  traffic  before  it  is  fully  paid 
for.  Nothing  could  be  more  uneconomical  or  bring 
discredit  more  rapidly  on  the  Good  Roads  Movement 
than  a  condition  such  as  this.  The  only  solution  ap- 
pears to  be  to  design  roads  for  a  certain  load  and  to 
create  legislation  prohibiting  any  load  on  the  road  not 
conforming  to  an  established  specification.  This 
would  determine  once  and  for  all  the  load  for  which  a 
bridge  should  be  designed,  and  it  would  appear  to  be 
merely  a  matter  of  common  business  acumen  to  estab- 
lish definitely  such  loading  before  undertaking  large 
scale  construction. 

Equalize  the  Weight  of  Bridges 

The  second  factor  is  with  the  improvement  of  roads 
to  equalize  the  weights  of  bridges.  Now  we  dis- 
tinguish between  the  loads  carried  by  urban  and  rural 
bridges.  In  the  future  the  only  distinction  between 
urban  and  rural  bridges  will  be  in  the  width  of  road- 
way, for  the  wheel  concentrations  will  or  ought  to  be 
limited  and  the  difference  will  lie  in  density  of  traffic. 
To  establish  the  minimum  width  of  roadway,  it  may 
be  said  that  the  roadway  on  a  bridge  of  ordinary  length 
without  street-car  tracks  should  be  wide  enough  to 
take  care  of  two  continuous  lines  of  fast  moving  traffic 
in  safety.  This  width  has  been  fairly  well  established 
at  20  feet,  and  there  seems  to  be  no  good  reason  why 
any  bridge  under  about  200  feet  span  not  subjected 
to  city  traffic  should  be  any  wider.  Twenty  feet  is 
sufficiently  wide  to  provide  clearance  for  any  single 
load,  and  loads  of  such  a  width  as  will  not  permit  an 
automobile  to  pass  on  a  20  feet  roadway  are  of  such 
comparatively  rare  occurrence  that  there  is  no  just- 
ification for  spending  a  large  amount  of  money  in 
making  provision  for  them. 

The  loading  and  width  of  bridges  having  been 
established  and  provision  having  been  made  for  the 
minimum  necessary  waterway,  any  particular  bridge 
problem  involves  the  following  considerations:  (1) 
permissible  amount  of  investment;  (2)  relative  costs 
of  various  types;  (3)  provision  of  pleasing  appearance. 

Permissible  Investment  for  Bridges 
As  already  pointed  out,  the  construction  of  a  bridge 
is  a  commercial  undertaking,  and  as  such  is  subject  to 
the  universal  canon,  "will  it  pay?"  For  an  industrial 
enterprise,  this  question  can  usually  be  answered  and 
a  margin  of  profit  actually  determined  for.  In  such  a 
venture,  the  state  of  receptivity  of  the  market  for  the 
particular  product  is  investigated,  what  is  usually 
termed  "the  demand,"  and  the  cost  of  production  being 
known,  it  is  a  comparatively  simple  matter  to  decide 
the  scale  upon  which  operations  may  be  conducted 
economically.  The  revenues  of  a  bridge  are,  however 
for  the  most  part  intangible.  The  only  absolute 
method  of  determining  the  permissible  amount  of  in- 
vestment would  be,  were  it  possible,  to  translate  the 
service  rendered  by  the  bridge  during  its  lifetime  into 
dollars  and  cents,  to  capitalize  the  named  income  at 
a  fair  rate  of  interest  and  thus  arrive  at  the  value  of 
the  investment.  This  is  seldom  possible  to  determine 
accurately.  But  frequently  a  very  fair  approximation 
can  be  made  in  locations  where  no  bridge  exists  by 


establishing  the  boundaries  of  the  "traffic  area"  (an- 
algous  to  drainage  area),  and  finding  the  distance 
saved  by  the  construction  of  a  bridge  between  the 
centroid  of  the  traffic  area  and  the  objective  of  the 
traffic.  Where  it  is  a  question  of  replacement,  the 
amount  of  investment  permissible  is  generally  fairly 
easily  determined,  for  it  can  be  measured  by  the  capi- 
talized cost  of  maintaining  the  old  structure,  but  even 
then  there  are  intangible  factors  such  as  the  risk  due 
to  accident,  which  are  difficult  to  express  in  terms  of 
dollars. 

Availability  of  funds  is  frequently  given  as  the 
first  and  most  important  consideration  in  selecting  a 
type  of  bridge,  whereas  it  should  never  be  taken  into 
consideration  at  all,  except  in  so  far  as  to  decide  as 
between  building  a  bridge  and  not  building  a  bridge. 
There  is  but  one  most  economic  type  of  bridge  for  any 
given  site  and  if  funds  are  not  available  for  that,  the 
investment   should   not   be   made. 

Comparing  Relative  Costs 

In  making  a  comparison  of  the  relative  costs  of 
various  types,  comparison  should  be  made  between 
not  only  first  costs  but  total  costs.  The  total  cost  in- 
cludes first  cost,  capitalized  cost  of  maintenance,  oper- 
ation, repairs  and  replacement  figured  on  the  probable- 
life  of  the  structure.  It  should  also  properly  include 
the  capitalized  cost  of  insurance  against  fire  and  acci- 
dent. In  view  of  these  considerations  it  is  evident 
that  timber  bridges  should  not  be  constructed  except 
as  a  development  project  in  a  sparsely  settled  region 
where  the  construction  of  a  permanent  bridge  would 
impose  on  the  community  a  load  that  it  would  be  un- 
able to  bear. 

It  is  almost  impossible  to  predicate  any  rules  of 
general  application  in  comparing  the  various  types  of 
permanent  construction;  local  economics  will  gen- 
erally give  the  deciding  factor.  The  following  points, 
however,  will  necessarily  have  to  be  considered: 
proximity  of  building  materials;  length  of  haul  from 
shipping  point;  nature  of  foundations;  variation  be- 
tween high  and  low  water;  danger  from  ice ;  log  jam 
or  scour;  amount  of  grading.  The  longer  the  clear 
Span,  the  worse  the  foundations  and  the  closer  to  a 
snipping  point,  the  more  favorable  conditions  will  be 
for  steel  construction.  On  the  other  hand,  concrete 
will  prove  more  economical  in  locations  where  good 
gravel  can  be  obtained  close  at  hand,  and  the  distance 
for  hauling  structural  materials  is  relatively  long. 
Concrete  bridges  also  are  better  able  to  withstand 
floods  and  unusual  atmospheric  conditions.  Another 
point  deserving  of  consideration  is  that  non-union 
labor  enters  more  largely  into  the  cost  of  concrete 
than  steel  bridges. 

The  question  of  concrete  or  timber  floors  on  steel 
bridges  depends  on  the  life  of  the  timber  floor  which 
depends  on  the  nature  and  intensity  of  the  traffic  to 
which  the  floor  is  subjected.  A  concrete  deck  adds 
little  or  nothing  to  the  cost  of  the  substructure,  and 
whether  the  cost  of  the  concrete  in  the  floor  and  addi- 
tional steel  in  the  trusses  is  ultimately  cheaper  than 
the  original  cost  of  the  timber  and  the  cost  of  main- 
tenance, repairs  and  replacement  of  the  timber  floor 
is  determined  altogether  by  local  traffic  conditions  for 
each  individual  case. 

Appearance  a  Neglected  Factor 

The  provision  of  pleasing  appearance  is  a  factor 
which  is  too  frequently  relegated  to  the  background, 
and  considered  of  subsidiary  importance  in  studying 
the  economics  of  bridge  construction.     In  building  a 
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system  of  national  highways,  the  arteries  of  our  social 

and   economic   existence,   art   is   as   essential   as   mere 
strength  and  utility. 

There  is  a  popular  but  widely  spread  misconcep- 
tion that  art  is  an  adventitious  adornment  on  the  more 
or  less  superficial  amenities  of  social  existence,  a  dis- 
pensable luxury,  pleasant  enough  when  there  is  ample 
wealth  and  leisure,  but  of  no  value  until  the  serious 
business  of  life  is  fulfilled.  We  know  that  it  is  not 
so;  we  know  that  art  is  the  expression  of  emotion, 
and  that  emotion  is  the  energy  of  life.  The  function 
of  reason  is  merely  regulative  among  desires  giving 
direction  and  control;  there  is  no  man  who  ever  ac- 
complished anything  who  did  not  love  something, 
hate  something  or  desire  something.  Schiller  says, 
"It  is  therefore  not  going  far  enough  to  say  that  the 
light  of  the  understanding  only  deserves  respect  when 
it  reacts  on  the  character;  to  a  certain  extent  it  is 
from  the  character  this  light  proceeds;    for  the  road 


that  terminates  on  the  head  must  pass  through  the 
heart.  Accordingly  the  most  pres-ing  need  of  the 
present  time  is  to  educate  the  sensibility  because  it  is 
the  means  not  only  to  render  efficacious  in  practice  the 
improvement  of  ideas,  but  to  call  this  improvement 
into  existence." 

Appeal  through  the  -ense  of  vision  is  the  simpb 
because  it  can  be  made  without  knowledge  of  the  sub- 
ject, it  can  be  made  without  active  consent.  The 
sight  of  an  artistic  bridge,  for  example,  creates  an 
emotional  reaction  making  the  mind  more  susceptible 
to  an  appreciation  of  the  beautiful  whether  in  nature 
or  art.  There  can  be  no  doubt  that  the  sight  of  a 
beautiful  object  has  a  psychological  effect  which  di- 
rectly contributes  to  greater  efficiency.  It  tends  to 
create  an  emotional  mood;  an  emotional  mood  stimu- 
lates the  whole  organi-m,  the  bodily  phase  as  well  as 
the  spiritual  and  mental.  The  result  is  an  increased 
ability  to  think  and  to  do. 


Raising  the  Standard  of  High- 
way Engineering 
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Conferences  for  Exchange  of  Ideas 

By  A.  E.  FOREMAN 
District  Engineer,  Portland  Cement  Association,  Vancouver 

Before    Canadian    Good    Roads    Association. 


in 


Till'",  extraordinary  increase  that  has  taken  place 
in  the  use  of  motor  vehicles  during  the  last 
decade  is  apparent  from  a  comparison  of  the 
registration  figures  for  such  vehicles  and  by 
the  traffic  records  that  have  been  kept  on  our  high- 
ways over  this  period,  and  there  is  every  indication 
that  this  use  will  continue  to  increase  with  the  im- 
provement of  our  roads  and  will  carry  with  it  a  de- 
mand for  many  more  improved  roads. 

It  is  estimated  that  during  the  next  five  years  be- 
between  three  and  four  times  as  much  will  be  spent 
in  the  United  States  for  highway  construction  as  was 
expended  for  building  railroads  during  the  record  five 
years  of  railroad  development.  While  Canada's 
highway  programme  is  possibly  not  so  well  defined 
over  the  next  5-year  period,  still  it  is  assured  that 
hundreds  of  millions  of  dollars  will  be  spent  on  this 
increasingly  important  work  which  has  such  a  vital 
bearing  upon  the  development  and  prosperity  of  our 
great  Dominion.  It  is,  therefore,  most  important  that 
we  should  realize  the  magnitude  of  the  work  and  the 
huge  sums  of  money  that  will  be  involved  and  take 
immediate  steps  to  educate  and  train  highway  engin- 
eers so  that  expenditures  will  be  made  efficiently  un- 
der the  direction  of  properly  qualified  men. 

Methods  of  Training   Highway  Engineers 

There  are  at  least  three  methods  by  which  the 
training  of  highway  engineers  may  be  standardized 
and  high  standards  of  efficiency  attained  and  main- 
tained, all  of  which  are  necessary  and  should  be  util- 
ized. 

1.  By  introducing  highway  engineering  courses 
into  our  universities  and  night  schools. 


2.  By  building  up  strong  provincial  highway  de- 
partments with  staffs  of  the  best  engineers  available 
and  systematically  educating  them  up  to  standards 
that  will  conform  to  the  latest  highway  engineering 
practice. 

3.  By  having  close  co-operation  between  the  diff- 
erent provincial  highway  departments  so  that  each 
may  benefit  by  the  experience  of  the  others  and  work- 
ing together  they  can  attain  a  high  and  uniform 
standard  of  highway  work  throughout  Canada. 

The  first  requirement  in  the  opinion  of  the  writer 
for  reaching  these  desirable  results  is  the  introduction 
of  special  courses  on  highway  engineering  into  the 
curricula  of  our  Canadian  universities.  Some  of  the 
universities  in  the  United  States  have  already  done 
so  and  in  France  there  are  schools  devoted  exclusively 
to  this  branch  of  engineering. 

Dean  Mitchell,  of  the  Faculty  of  Applied  Science 
and  Engineering,  University  of  Toronto,  in  his  in- 
augural address  last  year,  called  attention  to  the  ad- 
visability of  expanding  this  section  of  civil  engineer- 
ing in  the  fourth  year,  and  the  importance  of  the  sub- 
ject and  the  amount  of  money  that  will  be  involved 
bespeak  both  our  immediate  attention  and  most  seri- 
ous consideration.  There  should  also  be  short  courses 
in  our  night  schools  which  inspectors,  contra 
and  others  who  are  working  on  highway  construction 
could  attend  and  where  they  could  receive  instruction 
on  the  practical  as  well  as  the  theoretical  side  of  the 
work.  Secondly,  pending  the  introduction  or  en- 
larging of  such  courses,  and  to  meet  the  conditions 
which  are  facing  us  to-day.  it  is  most  essential  that 
strong  and  efficient  highway  departments  be  built  up 
in  each   province.     In  the  final  analysis  these  will  be 
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the  backbone  of  the  entire  organization  for  improved 
highways. 

The  provincial  highway  department  should  not 
only  be  capable  of  handling  and  supervising  efficiently 
work  in  which  it  is  directly  and  financially  interested, 
but  it  should  be  in  a  position  to  advise  the  counties 
and  municipalities  with  reference  to  the  construction 
and  maintenance  of  their  trunk  and  other  roads,  and 
it  should  also  be  the  unit  to  co-operate  with  similar 
departments  in  the  other  provinces,  with  a  view  to  the 
improvement  and  standardization  of  road  work 
throughout  Canada. 

Now  the  success  and  efficiency  of  a  provincial 
highway  department  depends  upon  having  the  proper 
type  of  organization  and  upon  the  personnel  of  its 
start.  With  reference  to  the  former,  the  writer  be- 
lieves that  the  best  results  will  be  obtained  by  divid- 
ing the  province  into  districts,  the  size  of  which  will 
depend  upon  the  mileage  of  roads  and  nature  and  ex- 
tent of  the  work  to  be  done.  It  is  preferable  at  the 
start  to  err  on  the  side  of  having  too  small  rather  than 
too  large  a  staff  as  it  is  more  satisfactory  to  increase 
than  it  is  to  reduce  the  personnel  of  an  organization. 

A  resident  engineer  should  be  placed  in  responsible 
charge  of  each  district  and  report  to  the  chief  engineer 
of  highways.  These  district  engineers  should  have 
as  assistants,  engineers  who  have  had  practical  ex- 
perience in  construction  work  as  well  as  technical 
training.  Preference  should  be  given  to  engineers 
who  have  worked  for  contractors  and  have  acquired 
experience  in  handling  men  and  in  the  practical  car- 
rying out  of  work.  Cases  may  arise  where  it  would  be 
necessary  to  do  work  by  day  labor,  and  the  engineer 
should  be  able  to  organize  the  work,  choose  compet- 
ent foremen  and  see  that  it  is  carried  out  in  a  prac- 
tical, workmanlike  and  efficient  manner. 

On  government  work,  tact  and  executive  ability 
are  important  requisites  as  well  as  engineering  train- 
ing and  experience,  and  to  obtain  results  all  appoint- 
ments to  the  service  should  be  made  strictly  on  the 
basis  of  qualifications.  All  vacancies  in  the  higher 
positions  should  be  filled  by  promotion  from  the  lower 
grades,    such   promotions    to   based   solely    on    merit. 

Developing  High  Standards 
Now,  having  a  proper  organization  and  competent 
staff,  high  standards  of  efficiency  can  be  procured  and 
maintained : 

(a)  By  keeping  the  engineers  in  touch  with  the 
latest  engineering  practice  on  road  construction  by 
means  of  literature,  etc. 

(b)  By  arousing  in  the  men  an  interest  in  and 
enthusiasm  for  their  work;  by  creating  an  esprit-de- 
corps  among  the  staff,  and  by  making  them  feel  that 
they  are  important  units  of  an  active,  progressive  and 
up-to-date  organization.  Morale  is  an  important 
factor  in  the  success  of  a  department. 

With  regard  to  the  former,  all  the  engineers  should 
be  provided  with  the  best  and  latest  literature  on  road 
work.  Arrangements  should  be  made  with  provincial 
libraries  so  that  standard  technical  books  might  be 
loaned  to  any  of  the  district  and  assistant  engineers 
when  required  in  connection  with  any  special  work 
they  were  doing.  They  should  also  be  placed  on  the 
mailing  lists  for  such  publications  as  those  issued  by 
the  Office  of  Public  Roads  of  the  U.S.  Department  of 
Agriculture  and  similar  bulletins;  and  special  articles 
in  technical  journals  should  be  called  to  their  atten- 
tion, or  copies  supplied  to  them.  Again,  when  pos- 
sible, they  should  be  given  the  opportunity  of  seeing 


actual  construction  work  carried  on,  particularly  on 
classes  of  work  such  as  laying  hard  surface  pavements 
where  the  methods  of  construction  arc  continually 
being  improved. 

Value  of  Staff  Conferences 

The  latter — (b) — can  be  accomplished,  among 
other  means,  by  holding  annual  conferences  of  the 
engineering  staff.  Every  member  should  take  an 
active  part  in  the  conference  by  preparing  either  a 
paper  or  a  discussion  on  some  work  which  he  has  been 
doing. 

The  programme  should  be  drawn  up  well  in  ad- 
vance so  that  every  engineer  may  come  fully  pre- 
pared and  the  very  fact  of  his  having  to  prepare  in- 
formation to  place  before  other  experienced  engineers 
will  cause  him  to  use  care  in  securing  his  data,  give 
him  a  more  thorough  grasp  of  the  details  and  cause 
him  to  take  a  greater  interest  in  his  work.  The  re- 
sults obtained  by  bringing  the  men  together  and  giving 
them  the  opportunity  of  exchanging  ideas  and  the  in- 
spiration derived  from  such  a  meeting  will  be  most 
beneficial  and  will  add  greatly  to  the  efficiency  of  the 
men  and  the  department. 

Thirdly,  there  should  be  close  co-operation  between 
the  highway  departments  of  the  different  provinces  so 
that  they  can  be  of  mutual  assistance.  The  chief  en- 
gineers should  be  given  the.  oportunity  of  attending 
the  more  important  national  and  international  high 
way  conventions  where  they  can  meet  and  exchange 
ideas  and  get  in  touch  with  the  latest  practice  in  high 
way  design  and  construction.  Information  acquired 
at  such  conferences  is  often  the  result  of  costly  ex- 
perience on  the  part  of  some  community  and  to  be 
able  to  benefit  by  their  experience  without  having  to 
bare  the  expense  that  was  entailed,  is  well  worth  the 
time  and  money  spent  in  sending  the  engineer  to  the 
convention. 

Assistance  From  the  Federal  Department 

Again,  the  federal  highway  department  being  fam 
iliar  with  the  provincial  highway  organizations  and 
requirements,  can  assist  them  in  improving  their 
standards  with  a  view  to  having  uniform  standards 
throughout  Canada.  It  could  also  act  as  a  central 
bureau  for  collecting  and  disseminating  valuable  in- 
formation which  could  be  sent  out  in  the  form  of  a 
bulletin  from  time  to  time,  and  would  serve  to  keep 
the  highway  departments  of  the  different  provinces 
advised  of  what  others  were  doing. 

Finally,  in  summing  up,  to  standardize  the  qualifi- 
cations of  highway  engineers  throughout  Canada  and 
to  maintain  a  high  standard  of  efficiency  it  is  essential: 

1.  To  graduate  from  our  universities,  men  who 
have  specialized  in  this  branch  of  civil  engineering, 
and  to  have  courses  in  our  night  schools  which  those 
who  are  engaged  in  highway  improvement  may  at- 
tend. 

2.  To  follow  up  this  preparatory  work  by  system- 
atically keeping  them  in  touch  with  the  latest  high- 
way engineering  practice,  this  work  to  be  carried  on 
through  well  organized  provincial  highway  depart- 
ments, comprised  of  competent  engineers  and  bearing 
in  mind  that  the  success  of  the  whole  movement  will 
depend  very  largely  upon  the  efficiency  of  these  de- 
partments. 

3.  To    procure    hearty    co-operation    between    the 
several  provincial  highway  departments  so  that  each 
may   benefit   by    the    experience    of   the   others   with    a 
view  to  attaining  uniformly   high   standards   of  effic 
iency. 


May 


iyai 


Til  E   CONTRACT    RE(  <>R|> 


541 


Stimulation  of  Road  Develop 
ment  by  Federal  Aid 

A  Review  of  the  Administration  of  the  Federal  Aid  Act  in  the 
United  States — Creation  of  Adequate  Highway  Departments 


By  CAPT.  P.  ST.  JOHN  WILSON 
Chief    Engineer,    Department    of    Roads,    Washington,    D.C. 

Paper    it  ad    at    convention    of    Canadian    Good    Ko.tds    AcMCIfttiofL 


IN  July,  1916,  what  is  known  as  the  Federal  Aid 
Road  Act  became  a  law  in  the  United  States.  For 
nearly  a  century  previous  to  that  time  the  federal 
government  had  taken  practically  no  part  in  the 
improvement  of  the  highways  of  the  country.  The 
object  of  the  law  was  to  stimulate  the  construction 
of  roads  through  the  agency  of  the  state  highway  de- 
partments and  not  the  construction  of  a  federal  system 
apart   from  the  state  and  local  roads. 

The  act  placed  an  appropriation  of  $75,000,000  for 
the  construction  of  rural  post  roads  in  the  hands  of  the 
Secretary  of  Agriculture,  which  was  made  available 
in  installments  as  follows:  $5,000,000  the  first  vear, 
$10,000,000  the  second,  $15,000,000  the  third,  $20.- 
000,000  the  fourth  and  $25,000,000  for  the  fifth,  which 
is  the  current  fiscal  year.  It  also  carried  an  appro- 
priation of  $10,000,000  available  at  the  rate  of  $1,000.- 
000  per  year  for  the  construction  of  roads  in  the 
national  forests.  Tn  February.  1919,  soon  after  the 
signing  of  the  armistice,  an  additional  appropriation 
of  $200,000,000  was  made  by  Congress.  Of  this  appro- 
priation, $50,000,000  became  immediately  available 
and  $75,000,000  was  available  for  the  fiscal  year  1920. 
and  $75,000,000  for  the  fiscal  year  1921.  An  addi- 
tional $9,000,000,  available  at  the  rate  of  $3,000,000 
per  year,  was  appropriated  for  the  construction  of 
forest  roads.  The  act  authorized  the  expenditure  of 
not  to  exceed  3%  of  the  post-road  appropriation  by 
the  Secretary  of  Agriculture  for  administering  the 
provisions  of  the  act. 

The  post  road  appropriation  is  apportioned  among 
tilt"  states  on  the  basis  of  three  factors,  area,  popu- 
lation, and  mileage  of  rural  post  roads,  each  factor 
having  equal  weight.  Federal  funds  may  be  expended 
only  for  construction  and  must  not  exceed  50%  of  the 
n  st  of  the  road. 

The  original  act  limited  the  expenditure  of  gov- 
ernment funds  to  $10,000  per  mile  exclusive  of  bridges 
of  more  than  20  ft.  clear  span.  By  a  subsequent  act 
this  limit  of  federal  funds  was  increased  to  $20,000 
per  mile. 

Requirements  of  the  Act 

The  act  laid  down  three  requirements  with  which 
tbe  states  were  asked  to  comply  before  they  could  re- 
ceive allotments  of  federal  aid.     First,  the  state  legis 
latures  should  assent  to  the  provisions  of  the  act,  or 
the  governors  of  those  states  in  which  the  legislatures 
were   not   in    session    should   assent    pending   the   con 
vening  of  the  legislatures;   second,  each  state  should 
have   a    state  highway   department   and   these   depart- 
ments  should   have   direct    supervision   over   the   con 
struction    on    which    these    federal    funds    were    to    be 

expended;  third,  federal  funds  should  be  met  by  at 
least  an  equal  amount  of  state  funds.  In  some  states 
the   state  highway   departments   had   to   rely   on   the 


counties  for  these  funds  as  there  were  BO  state  funds 
available  and  in  several  instances  there  were  consti- 
tutional prohibition  against  states  expending  mone\ 
on  internal  improvements.  However,  as  the  federal 
law  required  the  Secretary  of  Agriculture  to  deal  only 
with  the  state  highway  department,  the  county  funds 
had  to  be  placed  at  the  disposal  of  the  state  highway 
department. 

The  Secretary  of  Agriculture  delegated  the  duty 
of  caring  for  the  details  of  the  administration  of  the 
act  to  the  Bureau  of  Public  Roads.  The  fact  that  the 
Bureau  of  Public  Roads  was  already  in  existence,  and 
at  the  time  of  the  passage  of  this  act  in  close  touch 
with  the  highway  situation  and  the  requirements  of 
the  country  as  a  whole,  made  it  possible  to  begin  oper- 
ations immediately. 

Preliminary  Work 

An  immense  amount  of  preliminary  work  was 
necessary  before  the  terms  of  the  act  itself  could  be 
put  into  operation.  First,  the  Secretary  of  Agricul- 
ture was  required  to  apportion  the  federal  funds  for 
the  first  fiscal  year  and  to  establish  rules  and  regula- 
tions. In  the  preparation  of  these  regulations  it  was 
necessary  that  the  views  of  the  several  state  highway 
departments  should  be  carefullv  considered.  The  act 
was  passed  on  July  11,  1916,  and  on  July  21,  1916,  the 
certificate  of  apportionment  of  funds  for  the  first  year 
was  issued.  The  rules  and  regulations,  prepared  after 
a  conference  with  the  state  highway  officials,  were 
issued  September  1,  1916.  It  was  also  necessar 
ascertain  which  of  the  states  were  equipped  with  high- 
way departments  within  the  meaning  of  the  act  and 
to  await  the  assent  of  the  state  legislatures  to  the  pro- 
visions of  the  act.  or  of  the  governors  wdiose  state  leg 
islatures  were  not  in  session.  These  and  other  neces- 
sary preliminaries,  such  as  the  making  of  plans,  etc. 
prevented  any  actual  construction  work  being  done 
prior  to  1917. 

At  the  outset  the  Secretary  of  Agriculture  re- 
quested the  states  to  furnish  a  map  showing  a  definite 
system  of  roads  for  the  construction  of  which  federal 
aid  would  be  asked.  These  systems  involving  about 
214.000  miles  of  road  or  about  Sr'r  of  the  total  two  and 
a  half  million  miles  of  roads  in  the  United  States  were 
filed,  and  except  in  about  5%  of  the  projects  where 
the  desirability  of  revision  has  since  become  apparent. 
the  apportionment  of  federal  aid  has  been  expended 
upon  parts  t'\  these  systems. 

The  work   had  hardly  begun   when   war  was  de- 
clared with  Germany  on  April  6.  1917.  and  from  th- 
time  to  the  signing  ^i  the  armistice  all  energies  of 

the  nation  were  directed  toward  the  interests  of  war. 
Other  interests  were  subordinated  to  that  end  and 
federal  aid  toad  construction  was  curtailed  wherever 
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possible  to  release  men  and  materials  for  that  all  im- 
portant purpose. 

In  spite  of  the  delays  incident  to  the  prosecution 
of  the  work,  in  the  face  of  strikes  which  have  crippled 
the  transportation  systems  of  the  country  and  reduced 
the  output  of  necessary  materials  of  construction  to 
a  degree  unprecedented  in  the  history  of  the  nation, 
the  programme  of  co-operative  highway  construction 
laid  down  in  1916  has  been  adhered  to  and  the  results 
which  have  been  obtained  thus  far  stamp  the  plan 
as  an  unqualified  success,  although,  of  course,  the 
results  have  not  been  so  great  as  they  would  have  been 
under  normal  conditions. 

Adequate  Highway  Departments  Formed 

One  of  the  earliest  and  most  far-reaching  results 
directly  traceable  to  the  act  was  the  creation  of  ade- 
quate highway  departments  in  17  states  which  pre- 
viously had  either  no  state  highway  department  at  all 
or  which  had  departments  insufficiently  equipped  to 
perform  the  necessary  functions.  In  one  year  after 
the  passage  of  the  act  more  constructive  highway  leg- 
islation was  placed  upon  the  statute  books  than  had 
ever  before  been  enacted  in  the  history  of  the  country 
in  a  similar  period,  and  a  condition  was  brought  about 
which  otherwise  could  not  have  been  reached  in  a 
decade.  This  legislative  activity  was  the  direct  con- 
sequence of  the  condition  imposed  upon  the  states 
by  the  Federal  Aid  Road  Act.  The  insistence  of  the 
government  upon  the  construction  of  federal  aid  roads 
under  the  supervision  of  the  engineers  of  the  state 
highway  departments  has  resulted  in  the  placing  of 
more  and  more  road  work  in  the  country  under  skilled 
supervision. 

$622,000,000  This  Year 

In  1915,  the  year  before  the  Federal  Aid  Road  Act 
was  passed,  only  30  per  cent,  of  the  expenditures  for 
roads  and  bridges  built  in  the  United  States  was  ex- 
pended under  the  supervision  of  state  highway  de- 
partments. This  year  the  state  highway  departments 
have  exercised  control  over  fully  80%  of  the  large 
sums  which  have  been  spent  for  road  construction. 
In  1915  the  total  expenditure  for  roads  and  bridges  by 
all  of  the  states  and  local  governments  was  $267,- 
000,000.  This  year  it  is  estimated  that  the  funds  avail- 
able for  main  road  and  bridge  construction  is  $622,- 
000,000.  The  willingness  of  the  public  to  appropriate 
these  greatly  increased  sums  is  largely  due  to  the  con- 
fidence which  has  been  inspired  by  the  creation  and 
strengthening  of  the  state  highway  departments,  the 
immediate  cause  of  which  was  the  Federal  Aid  Road 
Act. 

The  organization  under  the  chief  of  the  Bureau  of 
Public  Rerads  which  cares  for  the  details  of  the  ad- 
ministration of  federal  aid  funds  consists  of  a  head- 
quarters force  headed  by  the  chief  engineer  in .  the 
Washington  office,  and  13  district  engineers  in  charge 
of  the  work  in  13  groups  of  states.  The  district  engi- 
neers are  assisted  by  a  number  of  engineers  who  have 
supervision  over  sections  of  the  district  work.  Where 
the  work  is  sufficiently  heavy  to  warrant  it,  one  or 
more  resident  engineers  have  been  placed  in  a  state. 
In  other  districts,  men  are  assigned  by  the  district 
engineer  to  cover  special  states,  but  do  not  have  head- 
quarters in  those  states.  These  men  are  authorized 
to  approve  slight  changes  in  plans  which  become 
necessary  as  the  work  progresses,  such  as  changes 
in  the  size  of  waterways,  location  of  culverts,  slight 
changes  in  grade  and  alignment,  and  even  more  im- 
portant changes,   provided   they  do  not   involve   the 


government  in  additional  expense.  By  thus  making 
it  possible  to  effect  minor  engineering  adjustments  on 
the  ground,  a  great  deal  of  time  is  saved. 

Procedure  Under  the  Act 

The  Federal  Aid  Act  requires  that  projects  foi 
federal  aid  be  initiated  by  the  states.  As  the  first 
step,  a  statement  is  forwarded  to  the  district  engi- 
neer in  authority,  announcing,  in  effect,  that  the  state 
proposes  to  build  a  piece  of  road  of  a  certain  type  and 
length  in  a  certain  location.  If,  in  his  opinion,  it 
seems  satisfactory,  the  statement  is  forwarded  to  the 
Washington  office  with  his  recommendation.  It  is 
there  examined  by  the  chief  engineer  and  his  assist- 
ants, and,  if  the  chief  engineer  concurs  in  the  recom- 
mendation of  the  district  engineer,  the  project  is 
placed  before  the  Secretary  of  Agriculture  by  the  chief 
of  the  bureau,  with  the  recommendation  of  the  bureau, 
for  the  secretary's  approval. 

Until  the  secretary  has  signified  that  the  United 
States  will  co-operate,  no  further  action  is  taken  by 
the  state.  If  the  secretary  approves,  the  state  is  so 
notified,  and  it  then  proceeds  to  prepare  detailed  plans, 
specifications  and  estimates  for  the  work. 

After  the  plans  and  specifications  have  been  pre- 
pared by  the  states  they  are  submitted  to  the  district 
engineers,  together  with  a  revised  estimate  of  cost 
based  on  the  carefully  computed  quantities  of  work 
to  be  done.  A  representative  of  the  district  engineer, 
either  the  federal  engineer  resident  in  the  state  or 
one  specially  assigned,  makes  an  inspection  of  the  site 
of  the  proposed  work,  and  on  this  inspection  the  di>- 
trict  engineer  bases  his  recommendation  for  approval 
or  disapproval  of  the  plans.  As  soon  as  the  plans, 
specifications  and  estimates  are  recommended  for 
approval  by  the  district  engineer,  the  state  may  adver- 
tise for  bids  and  let  the  contract. 

Up  to  March  31,  1921,  3,763  projects,  involving  a 
total  of  36,005  miles  of  mad.  had  been  approved  by 
the  Secretary  of  Agriculture.  The  preliminary  esti- 
mate of  the  cost  of  these  projects  is  S4S9.21S.442.  of 
which  $205,406,160  will  be  approved  as  federal  aid. 
There  have  been  completed  or  are  now  under  actual 
construction  22,030  miles  of  road,  the  total  estimated 
cost  of  which  is  $371,046,519.  As  this  work  averages 
57  per  cent,  complete,  the  value  of  the  work  which 
has  been  done  up  to  March  31,  is  $212,117,837. 

Vast  Increase  in  Expenditures 
The  projects  which  have  been  placed  under  con- 
struction since  the  signing  of  the  armistice  involve  an 
expenditure  of  approximately  $352,000,000,  while  those 
which  had  been  undertaken  prior  to  that  time  involve 
only  $18,850,000;  that  is,  the  actual  construction 
which  has  been  undertaken  since  the  cessation  of  hos- 
tilities is  nearly  twenty  times  as  great  as  that  which 
had  been  initiated  in  the  2'4  years  prior  to  that  time. 
This  increase  has  been  in  the  face  of  the  worst  econo- 
mic conditions  which  have  been  experienced  in  a 
country  and  in  spite  of  railroad  strikes,  inadequate 
transportation  facilities  and  shortage  of  materials  and 
labor. 

The  law  requires  that  any  construction  undertaken 
under  the  co-operative  plan  shall  be  "substantial  in 
character."  Further  than  this  the  determination  as 
to  the  type  of  the  selected  roads  is  left  to  the  joint 
decision  of  the  Secretary  of  Agriculture  and  the  state 
highway  departments. 

In  interpreting  the  word  "substantial,"  the  secre- 
tary has  taken  cognizance  of  the  fact  that  an  improve- 
ment which   is  substantial   for  one  density  and  kind 
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(if  traffic  may  not  be  substantial  for  another.  It  has 
been  recognized  that  the  types  of  roads  which  it  is 
desirable  to  construct  in  New  York,  Massachusetts, 
and  Pennsylvania,  are  not  suitable  or  necessary  for 
Nevada,  Idaho,  and  the  Dakotas. 

Road  Requirements   Differ 

The  fact  that  the  former  groups  of  states  have  a 
density  of  population  of  from  170  to  400  people  per 
square  mile,  while  the  latter  have  from  less  than  10 
to  less  than  1,  is  sufficient  to  indicate  that  the  road 
type  requirements  of  the  two  groups  are  far  from 
identical.  Such  a  conclusion  is  reinforced  by  an  ex- 
amination of  the  number  of  automobiles  and  motor 
trucks  owned  and  operated  in  the  several  states  in 
relation  to  the  mileage  of  their  roads.  Thus  in  the 
states  of  Alabama,  Arkansas,  Nevada,  South  Dakota, 
and  Oklahoma,  the  number  of  motor  vehicles  owned 
and  operated  is  only  1  per  mile  of  road,  while  in  Cali- 
fornia there  are  8  per  mile,  in  Massachusetts  there  are 
13  per  mile,  in  New  Jersey  13,  and  in  Rhode  Island  21. 
Recognizing  these  facts,  the  decision  as  to  the  type  of 
road  which  the  secretary  will  approve  for  a  given 
locality  has  been  based  in  every  case  Upon  the  traffic 
which  is  using  the  existing  road  and  which  it  is  esti- 
mated will  use  the  improved  road. 

The  natural  conditions  obtaining  in  the  several  sec- 
tions of  the  United  States  are  s6  diverse  that  an  at- 
tempt to  fit  a  uniform  type  of  road  of  uniform  con- 
struction as  .to  depth  of  surfacing  or  width  of  right- 
of-way  would  result  in  over-improvement  in  one  sec- 
tion and  perhaps  under-improvement  in  another.  By 
this  it  is  not  meant  to  infer  that  no  effort  has 
been  made  to  effect  standardization  of  practices  and 
methods  where  standardization  is  practicable.  On  the 
contrary,  as  early  as  April  28,  1917,  standards  gov- 
erning the  form  and  arrangement  of  plans,  specifica- 
tions, and  estimates  for  federal  aid  projects  were 
adopted  and  issued,  and  all  states  have  since  been 
working  in  absolute  conformity  to  these  standards  in 
submitting  federal  aid  projects.  Indeed,  they  are 
making  use  of  these  standards  in  connection  with 
work  in  which  the  federal  government  does  not  par- 
ticipate. 45  of  the  48  states  have  submitted  standard 
detail  specifications  for  road  construction,  which  they 
use  for  state  work  as  well  as  federal  aid  work.  The 
other  three  states  still  prepare  specifications  for  each 
individual  project. 

In  deciding  upon  the  adequacy  of  plans  proposed 
for  particular  federal  aid  projects,  the  determination 
as  to  the  type  of  road  which  will  be  constructed,  as 
well  as  to  the  location,  width,  and  other  matters,  is 
based  upon  an  ascertainment  of  the  facts  in  the  par- 
ticular case,  which  is  as  complete  as  it  may  be  made. 
Such  decisions  must  be  mutually  acceptable  to  the 
state  highway  departments,  which  look  to  the  in- 
terests of  the  states,  and  to  the  Secretary  of  Agricul- 
ture, who  acts  for  the  government.  The  result  is 
that  the  secretary  has  approved  roads  of  all  types  and 
widths,  from  graded  earth  roads  to  concrete,  brick,  or 
bituminous  concrete,  narrow  as  well  as  wide;  hut 
the  essential  point  is  that  in  such  case  the  decision  has 
been  based  upon  the  best  engineering  judgment  of 
the  federal  government  and  the  several  state  highway 
departments,  which  between  them  employ  the  most 
highly  capable  highway  engineers  in  the  country. 

Apportionment  of  Funds 

Up  to  December  31.  1920,  the  apportionment  of 
funds  to  the  various  types  of  road  is  shown  as  follows: 


Low  type,  consisting  of  earth,   sand,  clay  and 

gravel 3.V- 

Intermediate   types,   waterbound   to   bitutoiflons 
macadam   

High   types,   bituminous  concrete,   cement   con- 
crete,   brick,    etc 54% 

Miscellaneous 4% 

According  to  mileage,  the  same  classification  would 

run : — 

Low    type    •. . . .  69% 

Intermediate    types    

High    types    . .' 22% 

Miscellaneous    2% 

It  will  be  noted  that  in  mileage  the  low  type  road- 
predominate,  although  the  amount  of  federal  aid 
allotted  to  their  construction  is  only  about  one-third 
of  the  funds  allotted  to  all  types. 

A  large  part  of  the  mileage  of  low  type  road  which 
has  been  approved  is  in  sections  of  the  country  where 
the  pioneering  work  required  to  open  up  new  terri- 
tory yet  remains  to  be  done,  or  on  projects  which  it 
is  intended  at  a  later  date  to  surface  with  a  more  dur- 
able material.  Each  project  agreement,  in  the  case 
of  an  earth  road,  carries  a  provision  that  the  state 
will  construct  a  more  durable  surface  when  the  de- 
mands of  traffic  require  it. 

As  stated  before,  the  federal  aid  act  authorizes 
the  expenditure  of  federal  funds  for  construction  only. 
It,  however,  provides  that  the  states  shall  maintain  the 
roads  constructed  with  federal  aid  or  future  federal 
aid  shall  be  denied  them  until  the  roads  are  properly 
maintained. 

While  the  roads  already  constructed  and  any 
which  may  be  hereafter  constructed  are  of  greater  im- 
portance to  the  states  than  to  the  national  govern- 
ment, since  approximately  9W  of  the  traffic  is  local 
in  character,  the  federal  government  has  an  interest 
in  the  betterment  of  the  main  thoroughfares  over 
which  the  remaining  traffic  passes.  The  development 
in  recent  years  of  the  motor  vehicle  increases  in  im- 
portance the  interstate  highway.  The  Bureau  of  Pub- 
lic Roads,  the  Assoeiation  of  State  Highway  Officials, 
and  the  General  Staff  of  the  Army  have  been  for  some 
time  in  close  co-operation  in  deciding  upon  a  system 
of  highways  embodying  a  still  smaller  percentage  of 
the  total  mileage  in  the  United  States  which  will  best 
meet  the  needs  of  all  classes  of  traffic  and  to  which 
federal  aid  should  be  confined.  Hills  are  now  pending 
in  Congress  for  the  continuation  of  appropriations  of 
federal  aid  and  making  amendments  to  the  present  law 
which  will  accomplish  the  above  object. 


Deputation  of  U.S.  Engineers  to  Honor 
Sir  Robert  Hadfield 

The  deputation  to  England  will  consist  of  a  repre- 
sentative of  each  of  the  four  Founder  Societies  repre- 
sented on  the  John  Fritz  Medal  Board  of  Award  as 
follows:  Charles  T.  Main  of  Boston,  American  Society 
of  Civil  Engineers;  Colonel  Arthur  S.  Dwight  of  Xew 
York.  American  Institute  of  Mining  and  Metallurgical 
Engineers;  Ambrose  Swasey  of  Cleveland,  the  John 
Fritz  Medal  Board  of  Award  and  American  Society  of 
Mechanical  Engineers;  Dr.  !•'.  B.  lewett  oi  Xew  York, 
American  Institute  of  Electrical  Engineers.  Dr.  Ira 
X.  llollis,  president  of  Worcester  Polytechnic  Insti- 
tute, will  bear  the  message  from  the  American  en- 
gineers. 
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The   Bearing  Value  of   Soils 

The  Report  of  a  Committee  of  the  American  Society  of  Civil  Engineers 
Appointed  to  Study  Allowable  Foundation  Loads 


A  SUMMARY  of  the  progress  report  of  the 
special  committee  to  codify  present  practice 
on  the  bearing  value  of  soils  for  foundations, 
presented  to  the  annual  meeting  of  the  Ameri- 
can Society  of  Civil  Engineers,  is  printed  herewith. 

The  committee  has  given  further  consideration  to 
definitions  for  soils  that  will  combine  common  and 
practical  ideas  with  controlling  physical  factors.  The 
difficulty  is  emphasized,  however,  through  the  fre- 
quent confusion  of  the  physical  state  of  the  soil  ma- 
terial with  the  soil  as  a  mass.  For  example :  "Quick- 
sand" is  a  physical  state  of  water  and  granular  ma- 
terial, rather  than  a  type  of  soil. 

The  committee  has  given  further  consideration 
to  the  influence  of  the  mineral  composition  of  soils. 
The  failure  of  certain  soils  by  decomposition  or  crush- 
ing of  particles,  has  led  to  a  fruitful  field  for  study  in 
the  relation  of  the  mineral  composition  to  the  physical 
factors.  In  this  connection  "sedentary"  soils  fre- 
quently retain  the  original  minerals  unchanged, 
whereas  in  "transported"  soils  the  minerals  present 
are  those  that  most  tenaciously  resist  wearing  and 
weathering. 

Mineralogically,  the  soil  varies  with  its  chemical 
composition ;  it  may  be  calcareous,  alkaline,  ferrugin- 
ous, inicallous,  silicious,  etc.  The  presence  of  oxidiz- 
able  sulphides  may  cause  heating  and  disintegration 
of  the  soil  when  exposed  to  the  air.  According  to  Dr. 
Donald  F.  MacDonald  this  happened  locally  in  the 
Gaillard  Cut,  Canal  Zone,  Panama.  It  sometimes 
happens  in  coal  and  culm  piles. 

The  leaching  out  of  soluble  sulphates  or  other  salts 
may  cause  clays  to  disintegrate  rapidly  and  slide.  Cal- 
careous material,  if  present,  may  also  be  dissolved 
out  of  clays,  causing  them  to  lose  cohesion. 

The  following  is  a  synopsis  of  a  study,  by  Dr.  G. 
N.  Coffey,  of  25  surface  soils  from  the  Costal  Plain, 
Piedmont  Plateau,  and  Limestone  Sections  of  the 
United  States,  as  found  in  Bulletin  No.  S3.  U.  S.  De- 
partment of  Agriculture. 

Characteristics  of  Surface  Soils 

A. — Arid  soils  have  a  large  percentage  of  minerals 
other  than  quartz. 

B. — Humid  soils,  with  the  exception  of  orthoclasse 
and  microline,  have  less  abundance  of  feldspars. 

C. — The  influence  of  topography  on  the  surface  soil 
is  often  very  marked.  In  mountainous  regions  erosion 
allows  only  a  thin  mantle  of  soil  to  accumulate.  The 
minerals  show  a  very  slight  alteration  indicating  that 
weathering  has  not  been  acting  for  a  very  long  period. 
In  the  plateau  regions  the  surface  is  not  broken,  giv- 
ing rise  to  less  erosion,  but  more  advanced  decom- 
position. 

D. — Limestone  soils  have  little  variations  in  min- 
erals, and  such  as  are  present  occur  in  very  small 
particles. 

E. — In  the  unconsolidated  water-laid  deposits  of 
the  Coastal  Plain  a  high  percentage  of  quartz  is 
abundant. 

F.— Soils  formed  from  glacial  material  are  charac- 
terized  by  a   relatively  large  percentage   of  minerals 


Other  than  quartz,  especially  in  the  sands.  The  grains 
are  only  slightly  rounded. 

G. — In  loessial  soils  about  75  per  cent,  of  the  soil 
mass  consists  of  silt.  The  grains  are  mostly  angular, 
with  some  fairly  well  rounded. 

H. — The  total  number  of  mineral-  found  in  the  25 
surface  soils  is  34,  the  average  number  present  in  a 
sample  being  a  fraction  more  than    13. 

J. — There  appears  to  be  a  considerable  variation 
of  mineralogical  composition.  Soils  usual!}-  have  a 
greater  variation  than  rocks,  since  they  arc  the  dis- 
persed products  of  rocks  through  degeneration  and 
decomposition. 

K. — The  characteristics  "f  the  different  minerals 
are  as  follows : 

Quartz  is  the  most  abundant  mineral  occurring  in 
every  sample.  Quantitatively,  quartz  constitutes  from 
50  to  95  per  cent,  on  (he  surface  soil,  the  average  be- 
ing S3  per  cent.,  but  it  constitutes  less  of  silt  than  of 
sand,  indicating  that  a  smaller  percentage  would  be 
found  in  clay.  The  quantity  of  quartz  is  greatest  in 
surface  soils  derived  from  rucks  that  have  undergone 
the  most  attrition  and  decomposition. 

Epidote  is  the  next  most  common  mineral,  followed 
by  hornblende  and  the  two  feldspars— orthoclasse  and 
microline.  The  latter  Were  not  found  in  the  reddi-h 
soils. 

Of  all  the  varieties  of  minerals,  feldspar  occurs 
next  in  abundance  to  quartz.  The  plagioclasse  feld- 
spars— labrodorite.  andesine.  oligoclasse,  and  albite— 
do  not  appear  where  the  soil  is  subjected  to  the  great- 
est leaching  and  attrition. 

The  micas — biotite  and  muscovite — occur  rather 
frequently.  Chlorite,  zircon,  tourmaline,  and  rutile 
are  all  common  minerals,  but  are  seldom  abundant, 
the  three  latter  being  hard-weather  resisting  minerals. 

The  apparent  reason  for  the  small  occurrence  of 
the  iron  minerals — magnetite  and  hematite — in  sur- 
face soils  is  due  to  the  fact  that  organic  matter  attacks 
iron  very  readily.     I  run  is  commonly  found  in  rocks. 

L. — A  greater  percentage  of  minerals  is  found  in 
the  north,  due  to  the  glacial  action  of  grinding  down 
of  rocks   containing   various   materials. 

,    The  Color  of  Soils 

The  committee  adheres  to  the  statement  made  in 
a  previous  report  that  the  color  of  the  soil  has  a  very 
limited  physical  significance.  In  deference,  however, 
to  the  universally  established  habit  of  referring  to 
color  in  describing  soils,  a  simple  procedure  is  here 
presented  to  ensure  uniformity  of  practice. 

Although  the  color  of  soils  is  influenced  by  the 
mineral  composition,  drainage,  and  content  of  organic 
matter,  the  time  color  is  that  which  it  possesses  when 
exposed  under  field  conditions.  Soils  that  vary  in 
color  may  be  described  as  mottled. 

In  positioning  a  soil  in  the  color  scheme,  it  is  de- 
sirable to  avoid  precise  variations.  The  method  de- 
veloped, however,  introduces  accurate  comparisons  by 
adapting  the  idea  of  whirling  disks  of  various  colors. 
Experiments  determined  the  composition  of  15  stand- 
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aid  colors.     These  arc  sufficient    for   the     range  ol 
ordinary  soils. 

Seven  paper  disks  of  standard  colors  were  used. 
Each  disk,  5  in.  in  diameter,  is  slit  from  the  centre 
to  the  circumference,  in  order  to  enable  Other  color 
disks  to  slide  between  and  expose  the  percentage  of 
color  desired.  The  percentages  are  obtained  by  mark- 
ings on  a  S:/2-in.  disk,  at  the  back.  This  enables  a 
quick  and  ready  adjustment  of  color  disks  adaptable 
to  any  color  of  soil. 

The  color  disks  have  holes  2  in.  in  diameter  in 
their  centers,  to  fit  over  the  clamps  on  the  top  flange 
of  an  open  brass  cup.  In  this  cup  is  placed  the  sample 
of  soil,  and  it  is  fastened  concentrically  with  the  shaft 
of  a  small  electric  fan  motor.  The  color  disks  and 
sample  are  rapidly  rotated  by  the  operation  of  the 
motor  in  a  horizontal  position.  The  varying  percent- 
ages of  die  exposed  color  disks  and  the  color  of  the 
sample  of  soil  are  thus  easily  comparable. 

Revised  Soil  Classification 

The  committee  submitted  a  revision  of  the  pro- 
posed classification  of  soils  to  which  has  been  added 
a  further  subdivision  termed  "colloids,"  for  the  de- 
termination of  which  a  centrifuge  of  very  high  rotat- 
ing speed  is  necessary  (about  40,000  r.p.m.)  The 
committee  is  not  at  present  in  a  position  to  enter  into 
details  as  to  this  class  of  material,  but  tension  experi- 
ments conducted  upon  mixtures  of  the  "colloids"  and 
Ottawa  sands  have  shown  such  surprisingly  high 
strength  as  to  indicate  its  great  importance.  In  fact, 
it  now  appears  that  this  element  alone,  or  together 
with  water,  may  account  in  a  large  measure  for  the 
cohesiveness  of  soils.  The  subject  is  to  be  further  fol- 
lowed up  by  the  committee,  and  reported  on  later. 

"Structure"  has  been  changed  to  refer  to  the  ar- 
rangement of  the  soil  mass  on  bedding,  instead  of  the 
particles.     It  is  an  important  factor. 

"Porosity"  is  defined  as  the  equivalent  of  density 
or  percentage  of  total  pore  space.  It  is  an  important 
physical  factor,  and  ofen  determines  whether  the  soil 
particles  are  arranged  loosely  or  compactly. 

The  water  in  soils  may  be  either  of  a  permanent 
or  of  a  temporary  nature.  The  permanent  water 
above  the  water  table  is  due  to  surface  tension  and  is 
the  capillary  water  content.  Its  determination  is  very 
important,  for  it  resists  the  action  of  gravity  and  can- 
not be  drained.  The  constant  "dampness"  of  soils  is 
traceable  to  this  characteristic.  The  size  and  arrange- 
ment of  the  pores  and  the  texture  of  the  soil  have  con- 
trolling influence  over  the  quantity  of  capillary  water 
present.  Excess  water,  or  the  water  of  gravitation, 
is  that  which  responds  to  the  action  of  gravity  and  is 
flowing  to  a  lower  level.  Such  writer  will  vary  with 
the  seasons.  'The  phenomena  of  slides  are  frequently 
due  to  excess  w  aler  content. 

Revised  Scheme  of  Classification 

The  following  sub-divisions  of  sedentary  and  trans- 
ported  soils  an-   recognized   as   representing   the   first 
factor  in   the  divisions  of  soil  classification: 
Sedentary  soils: 

Residual   (formed  in  place); 
Cumulose    (accumulated   organic   matter). 
Transported  soils: 

Colluvial,  or  gravity  laid  ; 

Alluvial,    or    water    laid,    by    streams,    lakes,    or 

oceans ; 
Aeolian,  or  wind  laid  ; 
Glacial,  or  ice  laid. 


Mineral  Composition.  This  relates  to  the  evident 
abundance  of  minerals  in  the  composition  of  soil-. 

Structure.  This  refers  to  the  natural  occurrence 
of  the  soil  in  beds,  masses,  pockets,  or  stratified  in 
layers,  and  the  dip  of  same,  and  occasionally  by  cracks, 
fissures,  etc. 

I'orosity. — This  refers  to  the  arrangement  of  the 
particles  of  the  soil.  It  is  the  density  or  percentage 
of  total  pore  space,  and  is  also  an  important  factor. 

'Water  Content.-  This  refers  to  the  volume  of  pore 
space  occupied  by  water.  It  is  an  important  physical 
factor. 

Texture. — This  refers  to  the  relative  range  ratio 
and  mid-grain  size,  as  determined  from  plotting  the 
mass  diagram  of  a  granulometric  analysis.  It  is  con- 
stant and  is  recognized  as  an  important  factor. 

Variations   in    the   shape   of   particles  may   modify 
the   textural   class,   such   as,   flat    shaley,  slaty,   sharp, 
angular,     rounded,    corrodcd-surfacc     grains   or    fi 
nieiits  of  rocks. 

Definitions 

Settlement  is  defined  as  the  change  of  horizontal 
plane  of  any  part,  or  all,  of  a  structure,  occurring  after 
the  beginning  of  construction.  Some  settlement  oc- 
curs before  the  completion  of  the  structure,  and  some 
continues  for  a  lime  after  completion.  After  reaching 
a  state  of  rest,  other  work  near-by  may  influence  the 
soil  bearing  the  structure  and  cause  vertical  motion 
again  to  take  place.  Ibis  may  occupy  but  a  -hort 
period  of  time,  after  which  the  structure  again  comes 
to  rest.  Such  vertical  motion,  or  settlement,  is  due 
to  a  number  of  causes.  The  excavation  of  the  soil 
and  the  preparation  of  the  bed  of  the  foundation  dis- 
turbs a  portion  of  the  grains  at  the  surface  of  the 
soil,  and  they  become  somewhat  loosely  associated. 
I  lie  application  of  weight  to  soil  in  that  condition  nat- 
urally compresses  it. 

fhe  building  of  the  foundation  has  a  tendency  to 
compress  the  soil  to,  or  even  exceeding,  the  degree  to 
which  it  was  originally  compressed.  The  addition  of 
more  weight  to  the  foundation  than  that  of  the  soil 
removed  for  its  preparation  at  once  increases  the 
compressive  stresses,  and  reduction  of  volume  and 
consequent  settlement  take  place  up  to  the  yield 
point  of  the  soil  for  such  compression.  If  the  load  i< 
increased  beyond  that  limit,  displacement  of  the  soil 
takes  plaee  due  to  the  crushing  of  the  grains,  or  actual 
movement  of  the  grains  from  their  original  position. 
All  these  effects  are  accompanied  by  a  settlement  of 
the  structure.  In  brief,  soil  acts  in  much  the  same 
manner  as  other  elastic  bodies,  within  certain  limi- 
tations. 

These  different  movements  or  compressions  in  any 
soil  where  it  is  possible  to  build  without  the  use  of 
piles,  or  in  other  words,  where  there  is  not  an  excess 
of  water  causing  a  more  or  less  viscous  condition  of 
the  soil,  are  illustrated  by  a  fairly  regular  form  of 
compression  curve.  Such  a  curve  shows  a  relatively 
large  compression  at  the  beginning  of  the  application 
of  the  load,  diminishing  rapidly  as  the  load  is  applied. 
•  then  a  considerable  increase  of  weight  with  a  fairly 
regular  compression,  until  finally  rapid  break-down 
occurs  as  displacement  or  crushing  of  the  grains  of 
the  soil  takes  place. 

Even  in  wet  ground,  and  using  piles,  much  the 
same  form  of  compression  curve  is  obtained.  There 
is  relatively  little  resistance  at  the  beginning  of  the 
curve,  increasing  as  the  soil  is  compacted  and  the 
excess  water  is  driven  out.  As  the  grains  take  an 
elastic   bearing,   there   is   a   quite   wide   range  of  safe 
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compression.  This  is  lost  on  overdriving,  because 
actual  displacement  of  a  considerable  quantity  of  the 
surrounding  soil  results,  which  is  thus  somewhat  re- 
stored to  its  original  condition  and  further  compres- 
sion is  necessary  to  develop  its  elastic  resistance.  The 
resistance  is  also  often  restored  by  a  period  of  rest, 
during  which  there  is  a  readjustment  of  the  grains. 
Such  a  readjustment  also  takes  place  in  the  grains  in 
the  case  where  piles  are  driven  by  jacks,  and  it  is 
found  that  if  the  jacks  are  released  without  restrain- 
ing the  piles,  further  penetration  is  necessary  to  secure 
the  same  degree  of  resistance.  All  these  things  point 
to  a  high  degree  of  elasticity  of  the  soil  considered  as 
a  mass. 

Allowable  Load 

The  allowable  load  is,  in  most  cases,  determined 
by  the  question  of  settlement  and  the  effect  of  such 
settlement  on  the  proposed  structure.  It  is  obvious 
that  for  certain  types  of  structures  the  settlement 
should  be  kept  to  an  absolute  minimum,  because  such 
settlement,  or  at  least  unequal  settlements  in  different 
parts  of  the  structure,  will  cause  physical  damage. 
For  example,  if  a  highly  ornamental  cut-stone  build- 
ing settled  unequally  in  different  parts,  it  might  be 
much  disfigured  and  injured  by  reason  of  spalling 
or  cracking. 

It  is  believed  that  the  limit  of  allowable  load 
should  be  based  on  some  definite  portion  of  that  part 
of  a  compression  diagram  showing  a  practically  uni- 
form rate  of  compression  with  increase  of  load.  The 
amount  of  such  percentage  should  vary  with  the  type 
and  importance  of  the  structure.  Manifestly,  struc- 
tures such  as  reservoirs  containing  fluids,  where  set- 
tlement would  cause  cracking  and  leaks,  should  be 
limited  to  a  much  smaller  percentage  of  the  ultimate 
load  than  the  column  piers  of  an  elevated  railroad, 
isolated  monuments,  etc. 

The  possibility  of  water  reaching  the  soil  beneath 
a  foundation  should  receive  careful  consideration. 
Certain  soils,  such  as  sand  and  gravel,  are  not  ma- 
terially affected  by  saturation,  but  are  readily  eroded 
by  flowing  water.  On  the  other  hand,  clay  is  not 
eroded  by  flowing  water,  but  the  surface  is  readilv 
softened  and,  w'hen  so  softened,  is  plastic  and  flows 
under  pressure. 

Subject  to  the  above  considerations,  it  is  the 
opinion  of  the  committee  that,  for  the  greater  num- 
ber of  types  of  structures,  the  safe  bearing  value  of 
soil  should  be  limited  to  one-half  the  value,  shown  by 
a  compression  diagram,  between  the  point  where  the 
soil  is  merely  compacted  and  that  where  displacement 
begins.  That  value  can  be  modified  as  needed,  either 
way,  depending  on  the  character  and  importance  of 
the  structure  proposed.  Such  a  value  agrees  fairly 
well  with  common  practice  and  usual  soil  conditions 
as  they  have  been  observed. 

It  should  be  noted  that  allowable  load,  as  herein 
defined,  may  be  regarded  as  a  function  of  settlement, 
whereas  bearing  capacity  may  be  regarded  as  the  ulti- 
mate load  the  soil  will  bear  without  displacement,  and 
displacement  is  the  ultimate  measure  for  settlement. 
With  this  in  view,  the  committee  proposes  to  submit 
to  the  membership  a  blank  form  on  which  to  record 
observed  settlements  and  loads,  with  the  desire  that 
such  records  be  submitted  to  it  for  compilation. 

Soil-Testing  Apparatus 

•  ?  hf  n?^on  the  drawings  submitted  and  published 
with  the  1920  report  on  the  use  of  the  soil-testing  ap- 
paratus appear  to  be  fairly  clear  as  far  as  dry  soils 


are  concerned.  The  discussions  of  the  committee 
seem  to  indicate,  however,  that  certain  phases  of  the 
case  should  be  further  considered,  such  as  that  of  wet 
ground.  To  use  the  apparatus  proposed  in  wet  ground 
at  all,  it  would  be  necessary  to  unwater  the  soil,  at 
least  until  the  time  the  apparatus  was  in  place,  be- 
cause it  is  pre-supposed  that  the  soil  beneath  the 
bearing-plate  is  dressed  to  a  fairly  smooth  contact 
with  the  bearing-plate.  This  could  not  be  done  under 
water,  particularly  if  the  soil  contained  stones  or 
gravel.  A  test  on  soil,  however,  should  represent  the 
value  of  that  soil  under  its  actual  working  conditions, 
and  if  the  soil  is  unwatered  for  the  purpose  of  plac- 
ing the  apparatus,  the  water  should  be  allowed  to  re- 
turn before  making  the  test. 

If  the  test  is  made  on  wet  soil  without  special  pre- 
cautions, using  the  apparatus  described,  it  is  believed 
that  there  would  be  a  squeezing  out  of  the  soil  be- 
tween the  edges  of  the  bearing-plate  and  the  tile 
which  surrounds  it.  It  is  suggested  that  this  might 
be  overcome  in  a  manner  similar  to  that  used  in  a 
press  for  fruit  pulp  by  spreading  a  strip  of  burlap,  in- 
other  similar  material — which  would  permit  the  water 
to  pass  through  and  retain  the  grains  of  the  soil — 
over  the  surface  before  placing  the  bearing-plate,  tile, 
and  back-filling.  It  is  not  believed  that  the  burlap 
would  have  any  appreciable  effect  on  the  recorded 
bearing  value  of  the  soil. 

Under  the  conditions  described,  however,  there 
would  be  a  possibility  of  the  surrounding  soil  rising 
from  the  pressure  exerted  by  the  compression  plate. 
The  recording  gauge  attached  to  the  side  of  the  pit,  or 
the  compression  post  itself,  therefore,  should  be  refer- 
enced in  some  manner  to  the  elevation  of  a  point  be- 
yond the  zone  of  influence.  This  might  be  conveni- 
ently done  with  an  engineer's  level. 

Tin-  committee  has  not  heretofore  entered  into  the 
question  of  laboratory  equipment.  A  considerable 
amount  of  work,  however,  has  been  done  for  the  pur- 
pose of  grading  soils  and  soil  materials.  The  equip- 
ment may  be  divided  into  the  following  class: 

1. — Centrifugal   separator   (not   now   in   use). 

2. — Centrigufal  elutriator   (not  now  in   use). 

3. — Centrifugal  compactor. 

4. — Tension  and  shearing  apparatus. 

5. — Sample   washing  machine. 

6. — Centrifugal  screening  apparatus. 

7. — Schultze  elutriator. 

8. — High-speed  centrifuge. 

9. — Rotating  color  disks. 
Considerable  time  and  thought  was  expended  on 
the  method  to  be  adopted  for  sampling  soils,  various 
types  of  equipment  and  containers  being  d'evised. 
However,  the  committee  finally  came  to  the  conclusion 
that  the  simple  method  of  using  a  sharpened  shell 
to  dig  into  the  soil  to  remove  it,  was  the  most  satis- 
factory solution  for  small  samples.  For  more  accur- 
ate and  reliable  tests,  however,  it  is  desirable  to  take 
as  large  a  volume  as  possible.  For  instance,  a  unit  of 
10  to  20  cu.  ft.  should  be  removed,  and  the  weight, 
porosity,  water  content,  etc.,  determined. 

There  is  one  outstanding  feature  to  which  the 
committee  would  direct  attention.  In  the  develop- 
ment of  screening  and  separating  methods  the  sub- 
stitution of  a  standard  centrifugal  force  for  gravity 
facilitates  and  improves  the  processes.  For  example, 
the  use  of  the  high-speed  centrifuge  has  made  possible 
the  precipitation  of  microscopic  and  ultra-microscopic 
particles.  Through  this  means  the  value  of  colloid 
clay  has  been  identified  and  its  collection  simplified. 
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The  Latest  in  Transport  and  Road  Making 
Machinery 

The  firm  of  Ransomes,  Sims  and  Jefferies,  Ltd., 
Orwell  Works,  Ipswich,  England,  a  firm  of  consider- 
able experience  in  the  manufacture  of  all  forms  of 
mechanical  road  transport  machinery,  particularly 
steam,  hut  also  electric,  and  a  linn  that  is  one  of  the 
oldest  engaged  in  this  class  of  business,  having  been 
established  in  1874,  and  who  claim  to  have  put  a 
steam  passenger  vehicle  on  the  road  in  1871,  is  now 
making  an  entirely  new  steam  wagon  that  is  attract- 
ing much  attention.  It  is  a  five  tonner  and  while  in 
type  it  is  familiar  in  detail,  it  exemplifies  the  most 
modern  practice  and  embodies  the  latest  experience 
in  automobile  engineering.  The  boiler  is  a  fine  ex- 
ample of  work,  being  constructed  of  four  pieces  of 
plate  only,  butt  jointed  and  electrically  welded.  It 
contains  4o  tubes,  \)/2  in.  in  diameter,  and  is  con- 
structed for  a  working  pressure  of  225  pounds  per 
square  inch.  The  engine,  transmission,  wheels,  axles, 
control  and  gear  and  frame  all  contain  much  improved 
details  which  add  considerably  to  the  durability  and 
efficiency  of  the  machine.  Incidentally,  this  wagon 
is  so  constructed  that  with  five  tons  distributed  in  any 
reasonable  manner  over  the  standard  body  space,  the 
rear  axle  weight  is  less  than  8  tons.  This  is  in  part 
due  to  the  Ackermanu  front  axle,  which  can  be 
brought  more  to  the  rear  than  one  which  is  centrally 
pivoted.  The  overall  length  of  the  chassis  is  21 
feet,  8  inches,  and  width  7  feet. 

Mr.  E.  ').  Herbert,  SI  Walnut  Street,  Winnipeg, 
is  the  manufacturer's  agent  for  Western  Canada.  Mr. 
Herbert  is  also  agent  for  Agricultural  and  General 
Engineers,  Ltd.,  London,  England,  an  association  com- 
prising fourteen  of  the  largest  machinery  and  general 
implement  manufacturers  in  the  British  Empire.  A 
few  of  this  association's  products  are :  Barford  & 
Perkins  gasoline  writer  ballast  road  rollers;  Aveling 
&  Porter's  steam  rollers;  Blackstone  &  Co.'s  gasoline 
engines;  Richard  Garrett  &  Sons'  steam  wagons  and 
tractors;  Rental  &  Co.'s  milling  machinery,  etc.;  Pet- 
erbrotherhood  Co.'s  farm  tractors;  Clark  Crank  & 
Purge  Co.'s  machine  tools,  etc. ;  Paxman  &  Co.'s  steam 
engines  and  boilers;  Turner  &  Co.'s  high  grade 
machinery;  Motor  Pail  and  Tram  Car  Co.'s  gasoline 
locomotives,  etc. 


prosed  the  loan  by-law  authorizing  a  loan  of  $500,000, 
for  pavements,  sidewalks,  sewers,  water  service,  and 

building  of  new  fire  station. 


Dominion  Steel  Products  Co.  Expanding 

The  Dominion  Steel  Products  Company,  Limited, 
whose  main  office  and  factory  is  at  Brantford,  Canada, 
have  just  opened  a  sales  branch  at  418  St.  James 
Street,  Montreal,  to  handle  Dominion  Light  Plants, 
as  well  as  pulp  and  paper  machinery,  rolling  mill 
ecpiipment,  dominion  chucks  and  other  articles  this 
company  manufactures. 

This  company  have  just  arranged  to  manufacture 


The  Council  of  St.  Lambert  has  received  informa- 
tion from  the  Department  of  Municipal  Affairs,  Que- 
bec, that  the  Lieutenant-Governor-in-Council  has  ap- 


M.  P.  Shea,  in  charge  of  the  Montreal  branch 
of   the    Dominion    Steel    Products   Co. 


in  Canada  the  well  known  Darling  valves  and  Darling 
fire  hydrants. 

Their  new  Montreal   Branch   will  be  in  charge  of 
Mr.   Maurice   P.   Shea   who   has  had   many  years  ex- 
perience in  the  machinery,  valve  and  engine  bush 
Mr.    Shea    for   four   years    was   oversea-    in    command 
of  a  submarine  chaser. 


ar" 


New  five  ton  steam  wagon 
being  manufactured  by  Ran- 
somes, Sims  and  Jefferies, 
Ltd..  of  Ipswich.  England. 
It  has  many  new  features 
that  will  commend  them- 
selves to  users  of  this  kind 
of  equipment. 
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Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


The  council  of  York  Township,  Ont.,  has  made  applica- 
tion to  the  provincial  government  for  a  loan  of  $250,000  for 
housing  purposes  this  year. 

Fires  in  Canada  during  last  month  showed  a  total  mone- 
tary loss  of  $8>10,?00,  or  $400*660  in  excess  of  the  prevKHM 
month.  This  total,  however,  is  considerably  below  the  April, 
1926,  figure. 

The  recently  constructed  brick  plant  of  Messrs.  Adani- 
son  &  Graham,  at  Barrie,  Ont.,  is  now  turning  out  a  high 
grade  of  concrete  brick.  The  brick  is  being  made  m  two 
clots,   red   and  grey. 

The  corner  stone  of  the  new  main  college  building,  al 
Windsor,  N.S.,  to  replace  the  historical  King's  College  which 
was  destroyed  by  fire  last  year,  was  laid  recently  by  Lieu- 
tenant-Governor Grant  of  Nova  Scotia. 

The  painters  of  Winnipeg  have  accepted  a  cut  in  wages 
of  0^c  per  hour,  which  brings  the  present  wage  down  to 
81c  an  hour.  This  cut  was  recommended  in  the  revised  wage 
schedule  of  the  Joint  Council  of  Industry. 

The  city  council  of  Toronto  has  finally  agreed  to  revert 
to  the  first  decision  and  award  the  contract  for  the  con- 
struction of  the  Live  Stock  Arena  to  the  lowest  tenderer, 
Messrs.  Anglin-Norcross,  Limited,  of  Montreal,  at  $892,000. 
It  is  announced  that  tenders  are  to  be  called  in  the  near 
future  for  the  new  Riverdale  Technical  School,  at  Toronto. 
This  school  will  have  30  rooms  and  will  cost,  it  is  estimated, 
in  the  neighborhood  of  $750,000.  Appropriations  to  date  for 
this  school   amount   to  $400,000. 

Work  has  been  commenced  on  the  construction  of  the 
water  system  to  supply  the  Todmorden  district  and  eastern 
part  of  York  township,  near  Toronto.  The  new  scheme  will 
supply  this  section  with  water  from  Toronto  and  will  cost, 
it   is   estimated,   about   $430,000   to   instal. 

The  report  of  the  conference  of  the  Joint  Council  of 
Building  Industries,  held  in  Ottawa  recently,  is  being  issued 
as  a  supplement  to  the  May  number  of  the  Labor  Gazette. 
It  is  being  distributed  to  contractors  and  labor  organizations, 
provincial  authorities,  and  the  mayors  of  Canadian  cities. 

The  bricklayers  and  plasterers  of  Moose  Jaw,  Sask., 
reached  an  agreement  with  the  contractors  recently  and 
returned  to  work  at  $1.15  an  hour.  The  contractors'  offer 
was  $1.10,  while  the  men  were  holding  out  for  a  renewal  of 
last  year's  rate  of  $1.25.  the  above  agreement  finally  being 
reached  at  $1.15. 

The  electors  of  Montreal  recently  voted  a  10,731  ma- 
jority for  a  return  to  the  system  of  civic  government  by 
aldermen  elected  in  wards.  The  alternative  scheme  was  the 
new  city  manager  system,  with  a  council  of  fifteen,  to  be 
elected  in  three  electoral  districts,  five  for  each,  for  a  four- 
\ <  ar  term.  There  were  25,915  votes  cast  for  the  latter  scheme. 
The  Dominion  Steel  Corporation,  at  Sydney,  N.S.,  has 
made  a  proposition  to  the  steel  workers,  to  resume  oper- 
ations at  full  time  if  the  men  will  accept  a  further  wage  cut 
of  10  per  cent.  Several  months  ago  the  wages  were  cut  20 
per  cent,  and  the  men  have  only  been  working  from  one  to 
three    days    a    week. 

Tenders  are  in  for  the  completion  of  the  work  on  the 
Montreal  aqueduct  scheme.  This  work  includes  levelling 
and  concrete  construction  work  on  both  sides  of  the  water- 
way. Tenders  for  work  on  the  south  bank  range  from 
1248,786  to  $403,099,  and  on  the  north  bank  from  $217,700  to 
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323    l"   $782,381. 

The  city   council   of   Toronto,   at   a   recent    meeting 
opted  the  recommendation  of  the  Board  of  Control  that  the 
city  go  ahead  with  the  widening  of   Yonge  Street  to  a  width 

.    feet,    from    Lawton    Avenue    t.i   the   northern   limits,    tin- 
rust  to  be  shared  on  a  fifty-fifty  basis  by  the  city  and  the 
owners   of   land   abutting  on   the   widened   section.      It    it   est 
imated  this  undertaking  will  cost  $985,006. 

At  the  annual  meeting  of  the  Peterboro,  Ont.,  branch 
of  the  Engineering  Institute  of  Canada,  the  following  were 
elected  as  officers  for  the  coming  season:  Hon.  chairman. 
K.  II.  Parsons;  chairman.  P.  L.  Allison:  vice-chairman,  P.  P. 
Westbyc;    secretary.    D.    L.    McLaren:    treasurer,   A.   B.   dates, 

executive  committee,   Messrs.   K.   ft  Shirley,   H.  O.  Fak,    \. 
I.    Killaly,   B.   L.    Barns,  Jas.    MacKintosh,   G.    R.   Lai 
Mr.    Fraser  S.   Keith,  general   secretary  of  Ihe    Institute,  ad- 
dressed the  meeting  on   Institute  affairs. 


Personal 


Mr.    i).    B.    Dowling,   of   Ottawa,    recently   received    the 

post    graduate    degree    of    Master    of    Science    and    also    the 
Doctor  of  Science,  at   McGill  University,  Montreal 

Mr.  Fred.  M.  Brickcmlcn,  civil  engineer,  has  opened 
offices  in  the  London  Loan  Building,  London,  Ont,  and  will 
carry  on  an  engineering  practice,  specializing  in  bridges, 
reinforced  concrete  and  municipal  work. 

Mr.    E.    H.    \  erner,    who    has    been    assistant    district    i 
gineer  of  District  No.  4,  of  the   Dominion    Public   Works  De- 
partment   of    British    Columbia,    has    been    appointed    acting 
district  engineer,  to  take  the  place  of  Mr.  Patrick  Philip  who 

was  recently  appointed  chief  engineer. 

Mr.  Chas.  A.  Mclnnes  has  been  appointed  by  the  city 
of  Gait,  Ont.,  to  superintend  the  construction  of  the  city's 
new  Public  Utilities  Building.  Council  decided,  at  a  recent 
meeting,  to  carry  out  the  construction  of  this  building  them- 
selves, instead  of  having  it  done  by  contract. 

Messrs.  James,  Proctor  &  Redfern  have  been  appointed 
resident  engineers  for  the  town  of  Xcw  Toronto.  This 
firm  was  selected  from  36  applicants.  They  will  station  an 
engineer  permanently  in  New  Toronto  and  will  supply  ex- 
pert advice  on  any  of  the  town's  engineering   problems. 

Mr.  Robert  Colton,  Jr.,  civil  engineer,  has  taken  up 
dence  in  Vancouver  and  will  be  connected  with  the  firm  of 
Glenvttle  A.  Collins,  engineers.  Credit  Fonder  Building.  Mr 
Colton  recently  arrived  in  this  country  from  China,  where 
he  has  been  connected  with  many  large  engineering  projects 
for  several  years.  "  Mr.  Colton  received  his  engineering  edu- 
cation  at   Cornell   University.    Ithaca.    N.Y. 

Charles  R.  Pollard  has  resigned  from  the  Trade  Research 
Division  ,,f  the  Goodyear  Tire  &  Rubber  Company,  Akron, 
Ohio,  to  resume  the  office  of  secretary  of  The  Alexander 
Milburn  Company,  of  Baltimore.  Md.,  manufacturers  >>i 
welding  and  cutting  apparatus.  Mr.  Pollard  was  confli 
with  the  Milburn  Company  in  various  official  capacities  for 
ten  years  prior  to  joining  the  Goodyear  Company  in  1919. 
and  will  take  charge  of  the  territorial  development  for  the 
Milburn   Company's  products. 


Obituary 


Mr.    Horace    Middleton,    foreman   of   the    Roads    Depart- 
ment of  York  Township,  died  recently  at  his  home  in  Toronto. 


Incorporations 

Oliver   Engineering   Company,    Limited,   with   head   office 
at    Montreal,    capital    $160,000,    to   carry    on    the    business    of 

mechanical,   electrical    and    civil    engineers. 


Juno  1.  1021 


THE    CONTRACT    RECORD 


i  4 '.I 


^-         I  .  J         "^^»v  ESIABUSHtO     1806 

(gntract  Record 

^Engineering  Review 


The  orders  for  ;i  44-tiour  week  wen-  issued  from  the 
International  Headquarters  of  the  Typographical 
Union  at  Indianapolis,  l.S.A.  It  has  been  said  that 
the  local  union  representatives  have  no  power  even  to 
negotiate  on  the  question  of  hour-.  It  is  an  inter- 
national movement  for  less  production  per  day.  which, 
!n  the  light  of  existing  world-wide  condition-,  is  ecoii- 

omically  wrong. 

A  National  Journal  for  the  Construction  Interests  of  Canada,  Tlu'  demand  for  an  increased  hour-wage  of  36  per 

reaching    Architects,    Engineers,    Contractors,  cent-   has  brought  forth  condemnation   from   all   quar- 

Municipal  Officials,  etc.  t,,s-    ^  's  impossible  to  advance  one  sound  argument 

to  justify  the  increase,  and  unless  the  better  type 

Published  Each   Wednesday  by  printing  craftsmen   are   able    to   secure   control  of   the 

HUGH  G.  MACLEAN  PUBLIGATIONS    situation,  the  employer-   will   be  morally  compelled 

limited  to  lace  a  strike  June  1st. 

u.*.,    JSSitf  S'  Y°4U,  ,G^  Mcana8i"LDire^u™™  N,:"    "'•  ^  >"  "llr  readers  that  we  are  counting 

HEAD   OFFICE    -    347   Adela.de  Street   West,  TORONTO  „„   ,,,„,.  ,,„,,„,„  an(,  ,„.„,„.,,,,;„„;-     y,  ,„  ,,„  ,„  „  ^J 

e  ep  lone     "  37  ° how  soon  you  may  have  the  same  problem  at  your  own 

_c        MONTREAL      -      119  Board  of  Trade   Bldg.  £oor.     ft  is  the  intention  of  the  directors  of  the  Hugh 

/W\    WINNIPEG     -     -     -     Electric  k-y.  Chambers  C.  Maclean  Publications  to  put  forth  every  effort  fh 

M        VANCOUVER      -      -      -      -      Winch  Building  publish  aa  uwia.1.      How  far  we  shall  succeed  remains 

.    fink  ,   NEW  YORK 29fl  Broadway  J°  he  *een-     |f  there  is  any  break  m  publication,  or  any 

*£?     CHICAGO       -       -       Room  803,  G:t   B.  Adams  St.  interruption    m    the   service,   it    will    be   because   we   arc 

c**       LONDON,  ENG.    -    -    16  Regent  Street  S.  W.  fighting  what  are  believed    to    he    unreasonable    de- 

man  as. 

SUBSCRIPTION   RATES 

Canada   and   Great   Britain,   $3.00.   U.   S.   and    Foreign,   $4.00.  — — 

Single  copies  is  cents.  lownto  Arena  Contract  Trouble  is  an  Argument 

Authorized   by   the   Postmaster   General  for   Canada,    for   transmission  jOr  Payment  for   Tenders 

as  second  class  matter.  . _ 

Vol.35_                            J™  i,  mi                                 No23  TMK     recent     muddle     in     connection     with     the 

p  .      .      ■  ,-,  Toronto  live  stock  arena  contract,  while  casting 

rnncipal  Contents  J_     distasteful  reflections  on  the  methods  by  which 

Editorial  149  certain  interests  in  and  out  of  the  city  council 

Steam  Conduit  fer  Toronto's  Hew  Union  Station  551  operate,   is,   for   one    thing,   an    argument    in    favor   of 

XT       i,mi     c  /-       j     r-  .  /-      xt        «r-  ....      greater  protection  for  the  contractor's  interests  and  of 

New   Mill  of  Canada  Cement  Co.  Near  Winnipeg   553      ,  •  .«.  .  ,  ,  , 

his   remuneration    tor   the    time   and    trouble   taken    in 

Improvements  in  the  Construction  of  Concrete  Roads  . .     554      preparing   tenders.       Had    the   city   council    not    taken 

Concrete  Staves  Are  in  Demand  556      stel)s  to  amend   its  initial   action   by   finally  awarding 

the  contract,  as  it  should  have  done  in  the  first  place. 

Standard  Specifications  for  \\  ater  Meters 558       .        A     _•■      XT  ■   .,        ...  ,,  '         , 

1  to  Anghn-Norcross,    Ltd..   this   tirm   would   not   only 

Testing  Clays  to  Determine  Suitability  for  Making  Brick     561       have   been    without   a   contract    that   it   was  legitimately 
Building  Materials  Offer  Field  for  Research  Work   ....     564      entitled  to.  but  it  also  would  have  been  out  of  pocket 

the   very  considerable  amount   that   it   cost    to  prepare 

Bituminous    Surface    Treatments    566      .1       ((.tiHer 

Refined  'Par  in   Road  Work   568  There  is  still  much   difference  of  opinion  as  to  the 

Mainly   Constructional   571     desirability  and  feasibility  of  charging  for  the  prepara- 

tion    ot    bids,    some   contractors   maintaining   that   their 

T>mU„uis,  Q+*-;h»  „f +u*  dw„<;^„  «ii,Aj^  expense  in  this  connection  should  be  charged  w.)  to  the 

Probable  Strike  of  the  Printing  Trades  „(,m.ral  cosl  iif  gett:ng  |?usiness  but  iif  oiurse   nu 

matter  how  it  is  apportioned,  this  expense  is  ulti- 
Readers  of  this  publication  should  know  the  facts  mately  paid  for  by  the  owners  of  buildings  erected  by 
in  connection  with  the  strike  of  the  allied  printing  the  contractors.  Under  the  present  system,  by  which 
trades  which  will  take  place  in  Toronto  June  1st  unless  tenders  are  submitted  free,  those  clients  that  accept 
a  settlement  is  reached  within  the  next  few  days.  The  tenders  must  bear  the  cost  of  the  contractors  unsuc- 
situation  is  almost  without  precedent,  the  Union?  cessful  attempts  at  getting  business.  This  is  mam- 
having  demanded  what  is  equivalent  to  an  increase  if  festly  unfair  to  the  owner  and  may  be  rectified  by  a 
more  than  36  per  cent.  charge  for  each  tender  submitted   whether  accepted  or 

A  year  ago  (although  the  wages  agreement  at  thai  n"'- 
time  bad  over  a  year  to  run)   the  Toronto  publisher-  In    the   case  of   the    Toronto   contract    referred    to, 

and   ma-ter   printer-   voluntarily    gave   their   employees  each  of  the  contractors   was.  no  doubt,  willing  to  take 

a  ten  per  cent,  advance  in  wages;  making  the  minimum  a  chance  and  temporarily  stand  the  loss  incident  upon 

wage  $35.20  for  a  48-hour  week.      This  was  given  in  making  the  bid,  should  he  be  unsuccessful  in  getting 

recognition  of  the  fact  that  living  costs  had  advanced,  the  contract.     That  is  part  of  the  contracting  game  as 

Notwithstanding  that  the  co-t  of  living,  according  to  it    is   played   at   present.      However,  a   new   li^ht   is 

statistics,  has  declined  From   IS  to  20  per  cent,  since  thrown  on  this  practice  by  reason  of  the  possibility  ^\ 

March.  1920,  the  printer-  have  now  asked  for  a  44-hour  having  a  legitimate  contract  thrown  out   for  some  in- 

week  and  a  wage  of  $44.00  ($1.00  an  hour),  significant  or  unfounded  reason.      As  the  tenders 
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ceived  on  the  live  stock  aren 
voted  by  the  people  at  largje 

entitled  to  hold  Up  the  work 
acting  very  injudiciously,  to 
out  the  lowest  tender  of  a 
mere  plea  that  it  was  not 
Had  that  actually  happened, 
strengthened  any  claim  that 


a  were  within  the  amount 
,  the  city  council  was  not 
and  for  this  reason  it  was 
say  the  least,  in  throwing 
reputahle  concern  on   the 

a   Toronto    organization. 

it  would  have  materially 
Anglin-Xorcross.  Ltd.,  or 


for  that  matter  any  of  the  other  linns,  might  have  had 
on  the  city  for  remuneration  on  account  of  the  time 
and  trouble  taken  in  making  its  tender.  Whether  the 
cost  of  preparing  a  hid  is  only  a  few  dollars  or  a  few 
hundred  dollars,  it  is  at  any  rate  certain  that  some 
compensation  is  owing  to  the  contractor  who  puts 
very  much  at  stake  on  the  possibility  of  getting  a 
contract. 


When  a  Hard  Surface  Pavement  is  Necessary 


By  A.   E.   FOREMAN 
Before   New   Westminster  Automobile  Association 


WHEN  the  traffic  upon  a  main  gravel  or  ma- 
cadam road  becomes  so  heavy  that  the  cost 
of  maintenance  is  excessive,  the  cost  of  haul- 
ing unusually  high  and  the  road  in  such  con- 
dition at  certain  seasons  of  the  year  that  it  interferes 
with  traffic  and  causes  extensive  damage  to  the 
vehicles  using  it.  then  it  is  time  to  consider  whether 
the  capitalization  of  the  annual  charges  due  to  these 
several  causes  will  not  provide  sufficient  funds  to  lay 
a  bard  surface  pavement.  Other  advantages  of  such 
a  pavement  not  included  above  are  the  increased  value 
to  adjoining  property  by  bringing  them  into  closer 
touch  with  their  markets;  better  facilities  for  children 
to  attend  schools,  consolidated  or  otherwise;  greater 
contentment  on  account  of  less  isolation  and  more  sat- 
isfaction and  comfort  when  using  the  roads,  and  it  is 
surprising  how  much  of  the  citizens'  time  is  being 
spent  on  the  roads  with  the  advent  of  the  automobit, 
and  the  improved  road. 

The  application  of  a  bituminous  material  by  the 
penetration  method  gives  satisfactory  results  and  is 
economical  up  to  a  certain  density  of  traffic,  but  on 
main  trunk  roads  on  which  the  traffic  is  already  heavy 
and  where  it  will  increase  very  rapidly  with  the  im- 
provement, a  hard  surface  pavement  is  the  only  satis- 
factory solution. 

Five  Factors 
When    conditions    warrant    the    laying   of    such     a 
pavement,  five  factors  should  be  considered. 

1.  The  condition  of  and  facilities  for  properly 
draining  the  sub-grade  and  keeping  it  drained. 

2.  Original  cost  and  life  of  the  pavement. 

3.  The  annual  maintenance  cost. 

4.  The  salvage  value  at  the  end  of  the  estimated 
life. 

5.  The  tractive  force  required  to  haul  material  on 
llie  road  and  slipperiness. 

In  some  cases  a  good  macadam  of  sufficient  depth 
and  width  on  a  suitable  and  well  drained  sub-grade 
can  be  used  as  a  base  for  surfacing.  However,  most  of 
the  macadam  that  has  been  laid  in  British  Columbia 
has  no  great  depth  and  is  not  constructed  with  a  Tel- 
ford base,  also  in  the  majority  of  cases  it  is  not  as  wide 
as  the  improved  pavement  which  it  is  proposed  to  lay. 
It  is  therefore  necessary  to  increase  the  depth,  and 
to  add  new  metal  on  the  sides  to  secure  the  proper 
width.  It  is  impossible  to  roll  this  new  metal  and  se- 
cure the  same  density  as  the  centre  core  of  the  old 
macadam  which  has  been  compacted  by  years  of  traffic 
with  the  result  that  the  sides  will  settle  and  the  bi- 
tumnous  surface  ravel  from  the  edges  towards  the 
centre  and  be  destroyed.  This  condition  will  be  ag- 
gravated where  there  is  difficulty  in  securing  good 
drainage,  such  as  roads  on  the  delta  of  the  Fraser 
River  where  the  ground  water  level  is  close  to  the 
surface. 


Charles  Mullen,  consulting  engineer  of  Montreal, 
in  his  book,  "Paving  Economy — Road  and  Street," 
says:  "A  wearing  surface  laid  upon  a  foundation  that 
is  not  sufficient,  of  whatever  character  that  foundation 
may  be,  can  hardly  be  termed  a  pavement  at  all,  .and 
ccrtainly.it  is  a  waste  of  money  to  fay  a  good  wearing 
surface  upon  a  defective  base."  Me  also  states  that 
"The  character  for  modern  pavements  is  a  matter  up- 
on which  there  is  but  slight  disagreement.  While 
there  may  be  and  are  many  differences  of  opinion  as  to 
which  is  the  most  economical  and  desirable  wearing 
surface  for  the  pavement,  there  are  hardly  any  who  do 
not  recognize  the  standard  six-inch  thick  and  approxi- 
mately 1  :3:6  mixture  portland  cement  concrete  founda- 
tion as  the  most  economical  and  suitable  base  for  all 
pavement  surfaces  of  both  classes." 

According  to  the  report  of  the  U.  S.  Bureau  of  Pub- 
lic Roads,  on  the  California  State  Highway  system 
which  has  just  been  published,  of  the  1311.6  mill'-  of 
hard  surface  pavements  built  in  that  state,  all  but  6.9 
mi'es  are  of  concrete  or  of  some  kind  of  surfacing  on 
a  concrete  base  and  the  206.8  miles  which  were  in  pro- 
cess of  paving  were  being  built  of  portland  cement 
concrete. 

The  cost  of  wood  block  and  brick  pavements  is  so 
high  that  they  are  prohibitive  and  the  question  re- 
solves itself  into  the  building  of  a  bituminous  surface 
on  a  concrete  base  or  a  one-course  concrete  pavement. 

Now  with  reference  to  original  cost,  this  is  con- 
trolled very  largely  by  the  proximity  of  materials  to 
the  road  which  is  being  improved  and  the  size  of  the 
contract. 

Life  of  Concrete 

As  to  the  life  of  the  pavement,  this  depends  to  a 
large  extent  on  the  type  and  density  of  traffic.  A  bi- 
tuminous road  which  is  subjected  to  light  traffic  at 
certain  periods  of  the  year,  has  a  tendency  for  the 
volatile  oils  to  evaporate  and  the  pavement  dries  out. 
cracks  and  disintegrates.  A  large  amount  of  traffic 
has  a  tendency  to  iron  out  and  seal  the  surface  so  that 
it  will  retain  the  volatile  oils.  On  the  other  hand, 
heavy  traffic  confined  to  a  narrow  road  in  hot  weather 
will  cause  wheel  ruts.  The  life  of  the  concrete  pave- 
ment will  depend  upon  the  percentage  of  traffic  which 
is  horse-drawn  and  on  metal  tires.  This  is  becoming 
steadily  a  less  important  factor  with  the  increased  use 
of  the  automobile  and  rubber  tires.  Statistics  taken 
two  years  ago  on  the  trunk  roads  leading  out  of  Seattle 
showed  that  over  98  per  cent,  of  the  traffic  was  on 
rubber  tires.  It  is  therefore  difficult  to  state  just 
what  the  life  of  concrete  would  be.  It  should  be  at 
least  20  years  and  considerably  more  with  the  decrease 
in  horse-drawn  traffic.  There  are  sidewalks  which 
have  been  down  considerably  more  than  20  years  that 
show  very  little  wear  and  are  subjected  to  as  much 
abrasion  as  concrete  roads  will  be  from  rubber  tires. 
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Steam    Conduit    for    Toronto's 
New   Union    Station 

Two    Pipe   Lines   in  Concrete  Tunnel  Convey  Steam  From  Power  House, 

Several  Blocks  Distant— Sewers  and  Water  Mains  Make  Street 

Crossings  Difficult— Provision  for  Removal  of  Seepage 

s 


TEAM  for  use  in  Toronto's  new  Union  Station 
is  obtained  from  the  Scott  street  plant  of  the 
Toronto  &  Niagara  Power  Company,  which  is 
about  a  half-mile  distant  from  the  station.  To 
convey  the  steam  from  the  power  house,  two  steam 
lines  have  been  installed — one  an  8-in.  line,  primarily 
for  winter  use,  and  the  other  a  4-in.  pipe,  for  low 
demand  and  summer  use.  These  pipes,  which  are  car- 
ried in  a  concrete  tunnel,  will  convey  steam  to  the 
station  for  all  purposes  and  will  also  supply  steam  for 
car  heating  and  for  heating  and  ventilating  all  rooms 
and  spaces  to  be  erected  in  connection  with  the  track 
development  at  the  south  of  the  new  station. 

The  pipe  tunnel,  on  leaving  the  Scott  street  plant 
of  the  Toronto  &  Niagara  Power  Company,  passes  un- 
der the  railway  tracks  and  then  runs  parallel  to  the 
tracks,  a  little  south  of  west,  along  Esplanade  street, 
as  far  as  the  southwest  corner  of  the  Customs  Build- 
ing, at  the  corner  of  Yonge  and  Esplanade  streets. 
From  that  point,  the  tunnel  follows  a  somewhat  north- 
westerly direction  to  the  centre  block  of  the  new  sta- 
tion building. 

It  was  originally  intended  to  slope  the  pipe  lines 
gradually  from  the  Scott  street  plant  to  the  station, 
but  on  account  of  the  existence  of  sewers  and  water 
mains  in  Hay.  Yonge  and  Esplanade  streets  and  elec- 
tric conduits  in  Esplanade  street,  this  was  found  to  lie 
impossible,  unless  the  tunnel  was  carried  down  to  an 
excessive  depth.  To  overcome  the  presence  of  sewers 
and  water  mains  in  Yonge  street,  an  inverted  syphon 
was  finally  adopted,  the  rest  of  the  line  generally  hav- 
ing a  slope  toward  the  station. 

Referred  to  datum,  the  pipe  lines  leave  the  Scott 
street  plant  at  an  elevation  of  +  3.25  and  slope  to  an 
elevation  of  +  2.7  at  the  east  side  of  Yonge  street.    At 


this  point  a  vertical  drop  to  El.  5.27  takes  place  and 
the  pipe  continues  for  70  ft.  in  tunnel  to  the  west  side 
of  Yonge  street,  (El.  — S.r<2).  rising  vertically  to  EL 
+  3.19.  From  this  point,  the  tunnel  slopes  gradually 
towards  the  station,  the  pipe  lines  being  at  El.  +  2.38, 
on  the  east  side  of  Bay  street  and  at  I'll.  — 2.0  upon 
entering  the   station. 

The  proximity  of  the  lake  and  the  fact  that  the  high 
water  line  is  at  El.  +  4.0  and  also  the  fact  that  the 
lines  are  partly  in  reclaimed  ground,  made  the  instal- 
lations somewhat  difficult  and  necessitated  the  selec- 
tion of  a  conduit  which  would  be  as  nearly  watertight 
as  possible.  Every  precaution  is  taken  to  ensure  as 
little  water  as  possible  getting  into  the  tunnel  and 
arrangements  are  made  so  that  whatever  seepage,  there 
may  be  will  be  carried  off  to  sumps  so  that  no  water 
will  come  in  contact  with  the  insulation  on  the  pipes 
and  so  that  radiant  heat  from  the  pipes  will  not  come 
in  direct  contact  with  the  water,  thus  causing  con- 
densation and  ultimate  deterioration  of  the  insulation. 

The  pipe  lines  are  of  8  in.  and  4  in.  extra  heavy 
wrought  iron,  with  all  joints  oxy-acetylene  welded, 
except- in  expansion  and  anchor  pits,  where  flanged 
joints  are  used.  They  are  insulated  with  two  1-in. 
layers  of  sponge  felt  sectional  covering,  having  the 
joints  broken  both  vertically  and  longitudinally.  This 
is  wired  and  cemented  in  position  and  covered  with  a 
layer  of  heavy  paper  sheathing,  the  whole  being  then 
encased  with  8  ofc.  canvas  duck,  sewed  on.  sized  and 
painted  with  two  coats -of  waterproof  paint.  These 
pipes  are  carried  in  a  concrete  conduit  on  the  base 
of  which  are  laid  two  lines  of  rectangular  vitrified 
tile,  with  open  joints  at  the  top  and  sides,  these  tile 
being  provided  to  carry  away  any  possible  seepage 
of  water.     Each  pipe  line  is  carried  on  rollers,  set  on 
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Section    of    concrete    conduit    carrying    two    lines    of   pipe    which    convey    steam  from  power  plant  to  Toronto**  new  union  station. 
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a  roller  base,  which  rests  on  the  line  of  tile.  These 
rollers  are  placed  every  12  ft.  and  are  separated  from 
the  insulation  of  the  pipe  by  curved  plates. 

In  building  the  conduit,  the  concrete  base  was 
first  poured  and  the  tile  and  pipe  lines  set;  corrugated 
galvanized  iron  forms  were  then  placed  over  the  pipes 


BSg£**g 


A    typical    expansion    pit. 

and  concrete  was  poured  to  complete  the  sides  and 
top  of  the  conduit,  super  cement  being  used  to  obtain 
a  waterproof  concrete.  At  about  25  ft.  intervals,  ex- 
pansion joints  are  provided,  these  being  rilled  with 
Sarco  putty. 

All  this  work  was  carried  out  in  open  cut,  except 
in  the  70  ft.  crossing  under  Yonge  street,  where  the 
pipe  lines  were  installed  in  a  42  in.  round  corrugated 
galvanized  iron  pipe,  set  on  a  concrete  base  and  en- 


cased in  concrete.  One  line  of  vitrified  tile  set  in  con- 
crete was  placed  in  the  bottom  of  this  pipe  and  tli 
steam  pipes  were  supported  in  the  manner  indicat « «1 
above.  This  portion  of  the  work  was  somewhat  diffi- 
cult owing  to  the  cramped  location  and  the  large 
amount  of  water  met  with  in  the  excavation. 

In  the  steam  lines,  double  expansion  joints  of  the 
guided  type  are  provided,  about  every  300  ft.  These 
are  contained  in  expansion  pits  and  between  each  pair 
of  expansion  pits,  there  is  an  anchor  pit. 

From  the  west  side  of  Yonge  street,  the  seepage 
is  carried  by  the  tile  to  a  sump  pit  in  the  station,  while 
any  water  in  the  conduit  from  the  power  house,  as  far 
as  the  west  side  of  Yonge  street,  i*  discharged  into  a 


Section   cf  conduit   under   Yonge   Street. 

sump  pit  located  in  the  expansion  joint  pit  at  the  west 
end  of  the  Yonge  street  crossing.  Electric  conduits 
are  run  from  the  station  to  the  sump  pumps,  one  for 
carrying  wires  for  operating  the  pumps  and  the  other 
for  carrying  wires  for  a  high  water  alarm  which  is 
installed  in  the  station. 


*— —  *-*•■  «.»-, 

,r  — —  *■  — —  *" 

1 

Sectional    elevation    of   the   portion   of    stam    conduit    ntni.r    vnnn.    o.       .       l  t  j  •  .    •     - 

H  n-mm   <-°nauit    under    Yonge    Street   where    presence   of   sewers  made   a   special   design   necessary. 
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The  newest  mill  of  the   Canada   Cement  Co.   at  Tuxedo.    Man.,   near   Winnipeg. 

New  Mill  of  Canada  Cement 
Co.  Near  Winnipeg 

Description  of  Plant  with  Capacity  of  100,000  Barrels  a  Month — 

Cement  Producing  Facilities  of  the  Country  are 

in  Excess  of  the  Consumption 


THE  illustration  herewith  shows  the  extensive 
plant  df  the  Canada  Cement  Co.,  Ltd.,  recently 
built  at  Winnipeg,  Manitoba.  This  plant  is  one 
of  fourteen  similar  factories  built  by  the  same 
company  and  operating  in  various  provinces,  namely: 
Three  in  the  province  of  Quebec,  six  in  Ontario,  four 
in  Alberta,  including  one  now  building  at  Medicine 
Mat,  and  the  one  here  illustrated.  In  addition,  the 
company  has  greatly  improved  and  enlarged  a  num- 
ber of  plants  it  has  purchased.  In  consequence,  it 
now  has  an  unusual  producing  capacity  of  twelve  mil- 
lion barrels,  and  is  in  an  exceptionally  favorable  posi- 
tion for  shipping  quickly  to  practically  any  part  of 
Canada.  It  is  also  understood  that  by  reason  of  the 
localities  of  several  of  its  plants,  it  is  in  an  excellent 
position  to  supply  its  product  for  the  foreign  trade. 

The  number  of  employees  at  the  various  plants  is, 
with  everything  operating,  about  2,000.  This  may 
seem  a  relatively  small  number,  but  the  process  of 
cement  manufacture  is  one  which  does  not  necessitate 
so  large  a  number  of  employees,  in  proportion  to  the 
volume  of  business  done,  as  do  many  other  industries. 

The  Winnipeg  Plant 

The  Winnipeg  plant  is  situated  at  Tuxedo,  seven 
miles  south  of  the  city  of  Winnipeg,  and  on  both  the 
Canadian  Northern  and  Canadian  Pacific  railways, 
which  provide  first-class  shipping  facilities.  It  has  a 
capacity  of  100,000  barrels  a  month,  running  continu- 
ously night  and  day,  and  employs  an  average  of  200 
men. 

The  plant  occupies  150  acres  of  ground.  The  build- 
ings are  of  structural  steel  with  corrugated  iron  roofs 
and  sides.  There  are  two  stock  houses  used  for  stor- 
ing the  finished  product,  each  of  a  capacity  of  200.000 
barrels.  These  are  built  of  reinforced  concrete  and  of 
such  a  nature  as  to  ensure  perfect  protection  against 
moisture  or  atmospheric  effects  oil  the  cement.  There 
are  four  10  ft.  by  150  ft.  kilns  for  burning  the  slurry 
into  clinker.  The  waste  heat  from  these  kilns  is  used 
to  dry  the  raw  material  before  burning.  The  plant  is 
electrically  driven  throughout  by  95  motors,  ranging 
in  size  from  1  h.p.  to  300  h.p..  developing  an  average 

of   3,500   h.p.    daily.       The    current    is    supplied    by    the 
Winnipeg  Electric  Street  Railway  over  its  high  tension 


transmission  lines.  The  300  h.p.  motors,  of  which 
there  are  five,  are  used  to  drive  a  Xo.  2  F.  I..  Smidth 
tube  mill  that  reduces  the  raw  material  for  the  kilns 
to  a  fineness  such  that  88  to  90  per  cent,  will  pass  a 
mesh  of  200  to  the  square  inch.  Five  100  h.p.  motors 
are  used  to  drive  a  No.  85  kominutor  which  reduces 
the  natural  stone  from  a  size  passing  a  3-inch  ring  t'  • 
the  required  fineness  for  the  tube  mill   feed. 

On  the  clinker  grinding  side  there  are  live  100  h.p. 
motors  driving  a  No.  85  kominutor  reducing  tru- 
e-linker as  it  comes  from  the  kilns  for  the  tube  mill 
feeds.  The  tube  mills  on  the  clinker  grinding  side  are 
6  in  number,  which  are  driven  by  175  h.p.  motors. 
There  are  approximately  2.500  feet  of  24-inch  conveyor 
belts  used  to  convey  the  material  through  the  various 
processes. 

The  limestone  used  in  the  manufacture  is  obtained 
from  the  company's  own  quarry  at  Steep  Rock,  about 
165  miles  northwest  of  Winnipeg.  The  clay  used  is 
obtained  on  the  site  of  the  plant,  where  there  is  an  un- 
limited  supply,   excellently   suited    for   the   purpO! 

During  the  past  year  the  company  has  erected  a 
club  house  for  the  employees,  also  five  double  dwel- 
lings of  stucco  finish,  which  are  fitted  with  hot  air  fur- 
naces and  every  convenience  for  the  comfort  of  the 
occupants.  An  additional  number  of  these  dwellings 
will  be  erected  in  the  near  future. 

Since  the  company  was  incorporated  in  1909,  Can- 
ada portland  cement  has  been  produced  and  used  in 
very  large  quantities.  Incidentally,  it  is  a  noteworthy 
fact  that  previously  to  the  war,  the  consumption  of 
cement  in  this  country  was  larger  in  proportion  to 
population  than  the  consumption  in  any  other  coun- 
try in  the  world.  As  cement  is  sold  with  the  guar- 
antee that  it  will  pass  all  the  requirements  of  the 
specifications  of  both  the  Engineering  Institute  of 
Canada  and  the  American  Society  for  Testing  Ma- 
terials, a  thoroughly  up-to-date  equipped  laboratory  is 
installed  at  each  plant  where  the  finished  product  is 
hourly  tested.  On  the  results  of  these  tests  the  mix- 
ture oi  materials,  the  burning  and  the  grind-ng  is  con- 
tinuously governed  so  as  to  meet  the  desired  specifi- 
cations. 

In   one    most    important    and   outstanding   respt 
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from  the  point  of  view  of  the  consuming  public,  the 
Canada  Cement  Company,  it  is  claimed,  pursues  a 
policy  designed  to  keep  the  selling  price  of  cement  as 
low  as  possible,  that  is,  it  keeps  the  producing  capacity 
of  its  plants  well  ahead  of  the  country's  possible  re- 
quirements for  cement.  There  can  be  small  doubt  that 
the  course  which  the  company  has  adopted  in  this  re- 
gard has  benefited  the  consuming  public,  for  the  sell- 
ing price  of  cement  in  Canada  advanced  less  than  it 
did  in  any  other  cement-producing  country.  During 
the  year  1920.  cement  cost  less  l<>  buy  in  Canada  than 
in  either  Great   Britain  or  the   United  States. 

The  Canada  Cement  Company  recognizes  that,  to 
encourage  building  and  the  use  of  its  product,  it  is 
desirable  that  the  price  of  cement  should  come  down. 
even  though,  as  lias  been  stated  above,  the  selling  price 
of  cement  has  advanced  less  in  Canada  than  in  any 
other  cement-producing  country.  However,  it  is 
claimed  that  trie  company  finds  it  impossible  to  reduce 
the  price  of  cement,  as  it  would  wish  to  do,  until  such 
time  as  the  principal  commodities  it  uses — some  of 
which  have  advanced  in  price  altogether  out  of  propor- 
tion to  their  value — have  come  down  to  an  advance,  as 
compared  with  1914,  not  greater  than  the  advance  in 
the  price  of  cement.  That  is  to  say.  there  will  have 
to  be  a  further  reduction  in  the  cost  of  coal  supplies 
of  all  kinds,  and  labor,  before  the  price  of  cement  can 
come  down.  Hut  if  the  commodities  it  uses,  and  if 
other  building  materials  and  costs  which  have  had  ex- 
treme advances,  come  down  to  a  reasonable  advance 
over  prices  in  1914.  a  good  deal  of  the  work  held  in 
abeyance  and  the  work  urgently  recpiired  will  be  un- 
dertaken and  consequently  the  demand  for  cement  will 
be  fairly  good. 

Ample  Producing  Facilities 

In  the  annual  report  of  the  board  of  directors  of 
the  company,  reference  is  made  to  a  reported  shortage 
of  cement  in  Canada  during  last  year.  The  report 
says:     "We  contend  that  Canada  had  a  better  supply 


of  cement  last  year  than  any  country  in  the  world,  and 
that  any  temporary  shortage  was  not  due  to  the 
cement  manufacturers  but  to  the  .shortage  of  coal. 
Canada  at  the  present  time  has  an  annual  cement  pro- 
ducing capacity  of  at  least  50  per  cent,  more  than  Can- 
ada's annual  consumption.  Newspapers  report  that 
in  some  quarters  there  is  uncertainty  about  being  able 
to  carry  on  work  during  the  year  1921,  on  account  of 
anticipated  difficulty  in  getting  delivery  of  cement. 
Such  fears  are  without  foundation  as  Canadian  cement 
manufacturers  have  more  than  ample  capacity}  in  fact. 
your  company  alone  can  produce  yearly  considerably 
more  cement  than  Canada  has  ever  consumed  in  any 
year,  and,  we  believe,  more  than  Canada  will  consume 
u  any  year  for  some  years  to  come.  It  may  be  possible 
that  if  large  users  wait  until  they  actually  require  their 
cement  before  ordering  it.  they  may  not  be  able  to 
get  delivery  the  moment  they  want  it.  but  if  they  will 
place  their  orders  a  reasonable  length  of  time  ahead. 
as  they  do  for  other  commodities,  they  need  not  have 
fear  about  getting  their  cement  as  and  when  required, 
provided,  pi  course,  that  Canadian  transportation  sys- 
tems can  handle  it  at  the  time  they  want  it." 

If  any  temporary  shortage  was  due.  as  asserted 
above,  to  tile  shortage  of  coal,  it  is  certain  that  the 
high  cost  of  coal  has  added  immensely  to  the  cost  of 
manufacturing  cement.  For  example,  the  report 
quoted  just  now  points  out  that  the  company  paid,  last 
year,  for  coal,  no  less  than  540  per  cent.,  and  for  labor 
145  per  cent.,  in  advance  of  what  it  paid  in  1914.  Prac- 
tically everything  it  used  advanced  more  than  it  ad- 
vanced the  priee  of  cement.  The  average  advance  in 
prices  over  1914  prices  in  coal,  labor,  and  eight  other 
of  the  principal  commodities  used  in  the  manufacture 
of  cement  was  1(">  2-.^  per  cent.,  while  the  selling  price 
of  cement  advanced  an  average  of  only  '*)  per  cent, 
during  the  same  period. 

Mr.  J.   S.    Downs   is   the   superintendent    in   charge 
at  the  plant,  which  is  mentioned  at   the  beginning 
this  article. 


Improvements  in  the  Construc- 
tion of  Concrete  Roads 

An  Outline  of  New  Developments— Abstract  of  Paper  Presented 

at  the  Recent  Convention  of  the  Canadian 

Good  Roads  Association 


By  H.  S.  VAN  SCOYOC 

Publicity  Manager,  Canada  Cement  Co.,  Ltd.,  Montreal 

IN  concrete  road  construction,  there  have  been 
some  new  things  suggested  in  the  matter  of  de- 
sign, which  are  being  carried  into  practice  more 
or  less  extensively  this  year.  Probably  the  prin- 
cipal one  is  the  tendency  to  build  wider  roads  in  two 
sections,  that  is,  to  make  the  highway  with  a  joint 
down  the  centre  of  the  road.  There  are  a  number  of 
things  to  be  sad  in  favor  of  this.  It  undoubtedly  does 
make  the  stresses  much  less,  especially  under  our  cli- 
matic conditions  and  a  9-ft.  road  slab  will  carry  the 
stress  much  better  than  one  double  its  width.  Another 
tendency  in  design,  where  reinforcing  is  used,  is  to 
•  cify  heavier  reinforcement.  Still  another  import- 
ant point  that  has  come  out  in  some  of  the  specifica- 
tions is  the  prevention  of  placing  the  materials  on  the 


read  itself;  that  is  the  materials  must  be  brought  to 
the  machine  without  being  placed  on  the  sub-grade, 
the  idea  being  to  avoid  the  introduction  of  clay  or  out- 
side material  which  will  ultimately  affect  the  surface 
of  the  road. 

There  is  also  the  question  of  machinery,  and  it 
seems  to  me  that  in  deciding  about  machinery  there 
are  two  points  that  ought  to  be  considered.  One  is 
the  question  as  to  whether  it  is  economical,  and  the 
other  is  as  to  whether  it  will  improve  the  quality  of 
the  work.  Either  of  those  two  things  will  justify  the 
use  of  machinery,  and  in  that  regard  it  seems  to  me. 
that  during  this  year  and  probably  in  the  ensuing 
years  our  idea  of  economy  might  have  to  be  changed 
somewhat.    As  we  all  know,  labor  has  been  unproduc- 
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live  for  several  years,  and  machinery  that  would  do 
away  with  labor  was  particularly  necessary  at  that 
time. 

In  the  selection  of  materials  1  think  progress  is 
being  made.  It  should  be  borne  in  mind  that  with 
what  is  termed  a  rigid  pavement  (here  is  not  that 
movement  of  the  one  particle  on  the  other  that  is 
Fdiund  in  waterbound  macadam,  and  there  is  not  the 
internal  wear  going  on.  For  that  reason  a  softer  stone 
can  be  used.  While  possibly  there  is  still  room  for 
more  experience  in  connecting  resistance  to  abrasion 
with  compressive  strength,  I  think  that  a  concrete 
high  in  compressive  strength  will  give  a  good  wearing 
roid.  We  should  set  out  to  get  concrete  to  a  given 
strength,  and  this  means  that  with  proper  precau- 
tions we  can  use  a  wide  range  of  materials.  Experi- 
ments carried  on  by  Prof.  Abrams  at  the  Lewis  In- 
stitute show  165  combinations  of  material  as  far  as 
grading  is  concerned,  each  giving  concrete  of  the 
strength  of  3,000  lb.  per  sq.  in.  at  the  end  of  2S  days, 
simply  by  varying  the  cement  content.  In  that  con- 
nection, too  much  emphasis  cannot  be  placed  on  the 
fact  that  care  must  he  taken  to  get  a  dry  mix,  as  a 
very  wet  mix  has  been  found  to  have  been  made  in 
some  parts  of  the  country.  It  has  been  shown  by 
actual  test  that  to  put  a  pint  more  water  in  a  one-hag 
hatch  of  concrete  will  take  as  much  strength  from  the 
concrete  as  if  two  or  three  pounds  of  cement  were 
taken  out  of  the  hag.  One  thing  that  can  he  said  for 
the  finishing  machine  is  that  it  does  improve  the 
quality  of  the  work  in  that  it  is  possible  to  use  a  drier 
mixture  than  if  the  work  were  finished  by  hand. 

As  far  as  tin1  sub-grade  is  concerned  it  is  the  same 
old  story — take  care  of  the  drainage  of  the  road.  In 
addition,  I  myself  believe  that  it  is  desirable  on  a 
heavy  clay  to  use  a  sub-base  of  <>  or  X  in.  of  gravel, 
cinder  or  some  similar  pervious  material,  for  drainage 
purposes.  On  this  the  slab  can  be  laid  in  two  ways. 
Either  the  sub-grade  can  be  kept  Hat  and  the  thick- 
ness of  the  slab  increased  towards  the  centre,  or  the 
sub-grade  and  the  slab  both  be  crowned  and  the  slab 
kept  the  same  thickness  throughout.  For  roads  of 
20  ft.  in  width  or  less,  the  tendency  is  to  keep  the  sub- 
grade  flat. 

Proportioning  of  Concrete 

As  to  the  matter  of  proportions  of  concrete,  it  has 
been  pretty  well  established  that  one  part  of  cement 
to  two  parts  of  sand  to  three  parts  of  coarse  aggre- 
gate will  give  satisfactory  concrete,  and  it  is  on  the 
basis  of  what  has  been  done  in  the  past  that  tables 
have  been  made  by  which  it  is  possible  to  use  a  wide 
range  of  local  materials  to  gel  the  required  strength. 
If,  on  the  one  hand,  better  materials  are  brought  long 
distance,  or  there  are  local  materials  to  which  will 
have  to  be  added  more  cement,  the  tables  prepared  will 
indicate  the  proportions. 

Undoubtedly  curing  is  another  thing  that  must  not 
he  overlooked,  and  that  applies  to  concrete  roads  and 
concrete  work  generally.  If  it  is  possible  to  keep 
the  concrete  damp  for  ten  days  there  is  a  great  addi- 
tion to  the  strength,  at  least  during  the  early  period. 
This  curing  can  he  done  b_\  ponding  if  there  is  suf- 
ficient water  supply,  or  by  taking  sand  or  clay  from 
the  side  of  the  road,  and  sprinkling  it  several  times 
each  day.  Again,  traffic  should  be  kept  off  the  road 
for  a  period  of  at  least  two  weeks,  even  in  the  warm 
weather  and  for  a  much  longer  period  in  the  cooler 
time  of  the  year.  In  that  way  a  great  deal  of  strength 
is  added  to  the  road  before  it  is  called  on  to  stand  up 
to  traffic. 


Progress  on  Government  Dry  Dock, 
Esquimalt,   B.C. 

By    our    Victoria.    B.C..    Correspondent. 

WORK  is  now  in  full  swing  at  the  site  of  the 
Ot  drv  -dock  which  i.-  1  e  nj>  buill 
the  Dominion  Government  in  Esquimalt 
Harbor,  four  miles  from  Victoria.  The  gen- 
eral contractors,  Messrs,  Peter  I. vail  and  Son-  Con- 
struction Go.,  have  opened  an  office  in  Victoria,  and 
as  a  commencement  of  actual  work  on  the  ground,  the 
Pacific  Construction  (  ompany,  a  Vancouver  contract- 
ing firm,  specializing  in  dredging  work,  have  been 
awarded  a  siih-coiitract  covering  the  construction  of 
the  cofferdam  and  the  dredging.  A  good  deal  of  their 
plant  is  already  on  the  ground,  with  more  arriving 
e\  ery  day. 

A  modern  dipper  dredge  has  been  put  to  work,  and 
piles  have  already  been  driven  for  the  first  section  of 
the  cofferdam,  while  men  are  engaged  on  the  con- 
struction oi  a  road  along  the  foreshore  for  construction 
purposes,  and  others  are  putting  up  the  necessary 
buildings  to  house  the  construct*on  machinery,  trans- 
former station,  etc. 


The   Influence   of    Good    Roads    on 
Traffic  Volume 

By   H.    S.   Van    Scoyoc 
Before   Canadian   Good    Rpada   Association. 

THERE  are  some  phases  of  the  highway  prob- 
lems that  probably  have  not  been  emphasized 
so  much  as  they  might  be.  One  of  them  is  the 
great  increase  in  traffic  that  follows  road  im- 
provement. In  this  connection  I  might  mention  the** 
Toronto-Hamilton  highway,  a  highway  that  is  prob- 
ably unjque  in  Canada  in  that  it  joins  two  large  cen- 
tre-- of  population.  On  it  the  traffic  is.  and  will  be, 
heavier  than  that  on  any  other  similar  stretch  of  pav- 
ing in  Canada.  To  give  some  idea  of  what  will  hap- 
pen on  a  road,  the  traffic  conditions  before  and  after  its 
completion  might  be  compared.  The  provincial  gov- 
ernment in  Ontario  was  investigating  the  problem 
quite  extensively  throughout  the  province  at  the  time 
this  highway  was  proposed,  and  in  1914  traffic  counts 
were  made  at  many  points,  including  many  on  what  is 
now  this  highway,  and  the  highest  count  made  in  any- 
one day  was  525  vehicles.  The  Toronto  Highway 
Commission  have  from  year  to  year  kept  account  of 
traffic,  and  their  count  on  one  of  the  days  last  year 
showed  a  total  of  8,403  vehicels  in  a  day.  an  increase 
of  1,600%!  That  affords  some  idea  of  what  a  road  may- 
have  to  take  care  of. 

There  are  other  factors  that  should  not  be  forgotten 
in  trying  to  decide  on  the  economies  of  some  of  the 
higher  type  road  materials.  It  has  been  shown  by 
very  cartful  tests  that  it  is  possible  to  move  a  load  on 
a  good  hard  surface  road  with  half  the  amount  of  gaso- 
line that  is  required  on  an  ordinary  earth  road.  Let 
me  show  what  that  might  mean  on  the  Toronto-Ham- 
ilton highway.  The  commission  keeps  a  fairly  close 
traffic  count  on  the  highway — I  do  not  mean  that  they 
count  every  vehicle,  but  they  take  averages — and  up 
to  last  year,  in  five  years  the  road  has  carried  4.3OO.OO0 
vehicles.  If  they  were  placed  one  against  the  other 
four  abreast  they  would  reach  from  Halifax  to  Van- 
couver, with  a  line  from  Montreal  to  Toronto  in  addi- 
tion. Even  if  we  assume,  just  for  argument,  that  they 
only  went  half  the  distance  between  the  two  cities,  the 
saving  in  gasoline  would  amount  to  almost  a  million 
dollars,  which  is  practically  what  the  highvva 
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Concrete  Staves  Are  in  Demand 
for  Many  Purposes 

Their  Use  for  Silos,  Grain  Bins,  Goal  Pockets,  Tanks  and 

Similar  Structures  is  Growing— Now  Being  Adopted  for 

House,  B  rn  and  Garage  Construction 


By  H.  A.  LA  ROY 

Manager,  Concrete  Stave  Equipment  Co.,  Chicago 

At   the  convention  uf  the  Concrete   Products  Association. 


THE  use  "l"  Ate  concrete  stave  as  a  building  unit 
has   developed   rapidly    in    the    past    few    years, 
and  become  much   diversified.     It    is   the   past 
record  of  the  concrete  stave  that  has  made  the 
foundation  upon  which  manufacturers  dare  build  and 
erect   the  variety  of  structures  now  being  made   of 
staves. 

Invented  only  16  years  ago,  its  use  has  been  very 
widely  extended.  Designed  especially  for  silo  con- 
struction, it  readily  adapted  itself  to  other  types  of 
structures — barns,  hog  houses,  poultry  houses,  corn 
cribs,  milk  cooling  houses,  garages,  in  fact,  all  kinds  of 
farm  structures  as  well  as  coal  pockets,  water  tanks 
and  its  most  recent  use— houses. 

The  first  structure  to  be  built  of  staves  was  a  cir- 
cular watering  tank.  It  was  erected  in  1905  on  the 
farm  of  Mr.  Kimmerli,  Cassopolis,  Mich.  This  tank 
was  inspected  recently  and  reported  to  be  in  good  con- 
dition, basing  rendered  its  owjier  satisfactory  service 
since  its  erection.  Since  the  construction  principles 
involved  in  building  a  round  water  tank  are  identical 
with  those  of  a  silo,  the  next  advance  in  the  develop- 
ment of  the  concrete  stave  industry  was  the  erection 
of  a  silo,  and  it  is  for  this  structural  purpose  that 
these  building  units  are  most  commonly  used  at  pres- 
ent. 

While  there  are  a  variety  of  staves  on  the  market, 
varying  as  to  process  of  manufacture,  joints  and  other 
minor  features,  the  concrete  stave  is  a  flat  slab  usually. 
30  in.  long,  10  in.  wide  and  2l/i  in.  thick,  and  weighs 
approximately  57  to  60  lbs. 

Advantages  of  Staves 

Several  factors  have  contributed  to  the  rapid 
spread  of  concrete  staves.  These  units  combine  prac- 
tically all  the  advantages  of  permanence  and  dur- 
ability found  with  other  masonry  material,  together 
with  the  low  cost  and  ease  of  erection  of  wood. 
Structures  built  with  concrete  staves  are  fire  resistant 
and  will  withstand  violent  wind  storms.  Evidence 
of  their  fireproofness  is  presented  in  numerous  cases. 
The  fire  which  destroys  the  frame  superstructures  of 
the  adjoining  barns  does  no  damage  to  the  concrete 
staves.  In  some  fires  the  chute  has  acted  as  a  chim- 
ney for  the  flames,  and  the  wooden  doors  completelv 
burn  away,  otherwise  leaving  the  silo  intact. 

During  a  tornado  in  June.  1919,  at  Fergus  Falls, 
Minn.,  concrete  stave  silos  were  the  only  structures 
that  remained  intact  through  a  storm  so  terrific  that 
whole  villages  were  razed. 

The  growing  popularity  of  concrete  staves  is  due 
to  the  fact  that  structures  built  with  these  units  can 
1  z  erected  in  such  a  short  time.  A  100-ton  concrete 
stave  silo  can  ordinarily  be  completed  by  three  men  in 


two  and  one-half  to  three  days'   time;  much   qui< 
than  any  other  type  of  masonry  silo. 

Speed  of  erection  is  a  big  argument  to  the  farmer, 
as  it  is  necessary  to  board  the  silo  crew,  which  often 
is  an  inconvenience. 

The  setting  up  of  staves  docs  not  require  great 
skill,  and  it  is  something  easily  and  quickly  acquired. 
For  this  reason,   the  concrete   Stave   silo  builder  hi 

big  advantage  over    the    man     who    builds  concrete 

block  or  hollow  tile  silos,  which  require  the  services 
of  a  skilled  mason  for  first-class  work,  lie  also  has 
the  best  of  the  monolithic  concrete  builders,  as  no 
forms  or  moulds  are  needed. 

Some  monolithic  silo  Contractors  saw  the  advant- 
age of  the  stave  silos,  not  only  from  the  point  of  man- 
ufacture and  ease  of  erection,  but  from  the  financial 
end.  Quicker  erection  meant  a  greater  volume  of 
business  and  larger  profits;  consequently,  they  are 
changing  to  this  field. 

Manufacturing  Concrete  Staves 

Concrete  staves  are  usually  made  in  a  shop  or 
factory,  as  it  permits  standardization  of  method,  re- 
duces cost  of  manufacture  and  permits  proper  curing 

of  the  staves,  although  there  are  a  few  types,  which 
are  made  on  the  job.  The  capital  required  to  estab- 
lish a  concrete  stave  plant  varies  from  a  few  hundred 
dollars,  where  equipment  is  on  hand  to  make  concrete 
products,  to  several  thousand  dollars,  where  staves 
are  made  on  a  larger  production  basis. 

Concrete  staves  may  be  divided  into  two  clas 
according  to  the  process  of  manufacture — namely, 
the  wet  mix  and  tamped  staves.  In  the  case  of  the 
wet  mix,  the  concrete  is  made  of  a  sloppy  consistency 
and  placed  in  molds,  usually  made  of  metal,  where  the 
concrete  is  allowed  to  harden  for  24  hours  or  more, 
or  until  it  can  be  removed  without  breaking.  In  warm 
weather,  or  where  steam  curing  is  provided.  24  hours 
will  generally  be  sufficient.  The  wet  mix  process  re- 
quires considerable  equipment  in  the  shape  of  molds 
if  staves  are  to  be  turned  out  in  large  numbers.  Con- 
crete is  usually  mixed  in  the  proportion  of  one  sack 
of  portland  cement  to  2  cu.  ft.  of  sand  to  2  cu.  ft.  of 
pebbles.  Sand  used  varies  in  size  from  very  fine  part- 
icles to  those  that  will  pass  through  a  screen  having 
'4-in.  mesh.  Since  the  thickness  of  the  stave  is  only 
2y2  in.,  pebbles  larger  than  l/>  in.  are  seldom  used.  As 
the  molds  are  filled  with  concrete,  they  are  jarred, 
vibrated  or  agitated  in  some  way  so  that  all  air  bub- 
bles and  coarse  particles  will  be  removed  from  the  face 
of  the  mold,  so  as  to  produce  a  stave  with  a  smooth, 
even,  dense  surface. 

With  the  tamped  process  the  staves  are  molded 
in  a  machine,  either  power  driven  or  operated  by  band. 
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Tliis  machine  is  so  devised  thai  the  sides  ol  the  molds 
can  be  withdrawn  without  breaking  the  edge  of  the 
newly  formed  stave.  Concrete  mixed  dry  enough  to 
be  self-sustaining  is  used;  the  proportion  of  cement 
to  sand  being  1  to  3.  Pebbles  are  not  used  in  mak- 
ing tamped  staves.  Rigid  pallets  are  provided  on 
which  the  staves  are  molded  and  allowed  to  remain 
until  sufficiently  hard  to  be  removed  without  break- 
ing. Enough  such  pallets  are  usually  provided  for 
at  least  a  full  day's  run.  One  man  and  a  machine, 
hand  operated,  can  turn  out  350  to  450  staves  in  a  day. 
With  a  power  tamper  the  output  is  greatly  increased. 

Construction  of  Silo 

The  method  of  constructing  concrete  stave  silos 
differs  somewhat,  according  to  the  type  of  stave. 
For  convenience  in  describing  the  various  construc- 
tion details,  let  it  be  assumed  that  a  Tlayford  silo  is 
to  be  built.  First,  a  rectangular  door  frame  of  re- 
inforced concrete,  3D  in.  square,  is  set  in  the  proper 
place  and  plumbed.  Next,  the  staves  are  set  up  on 
end  in  a  continuous  circle,  with  the  convex  edge  of 
one  stave  interlocking  in  the  concave  edge  of  the  next 
adjacent  slave.  The  circle  is  made  to  close  without 
employing  a  fractional  width  stave.  It  often  becomes 
necessary  to  shift  the  Staves  to  get  the  correct  dia- 
meter for  such  a  circle.  To  break  joints  horizontally, 
alternate  staves  are  full  length.  After  the  first  row  is 
completed,  whole  slaves  are  used  to  fill  out  the  top. 
alternating  between  the  full  staves.  Vertical  joints 
are  continuous  from  foundation  to  top  of  silo.  This 
is  true  for  practically  all  types  of  stave  silos.  When 
the  first  circle  is  completed,  a  hoop  or  band  is  placed 
around  the  staves,  about  2  in.  above  the  foundation. 
As  each  course  of  staves  is  erected,  the  necessary 
hoops  are  placed.  The  maximum  spacing  of  the  hoops 
cannot  exceed  .50  in.,  as  it  is  advisable  to  have  a  hoop 
across  each  staves  The  employment  of  spreaders 
around  door  openings,  makes  it  possible  to  locate  a 
hoop  at  tin-  center  of  a  stave  as  well  as  across  each 
end. 

In  the  last  few  years,  double  hooping  has  come  into 
more  general  practice,  owing  to  the  fact,  while  double 
hooping"  on  small  silos  is  not  necessary  from  a  pies 
sure  standpoint,  it  has  been  found  the  buyer  likes  the 
appearance  of  the  double  hoop  and  is  more  than  will- 
ing in  most  cases,  to  bear  the  added  expense  by  plac- 
ing them  every   15  in.  from   top  to  bottom. 

Granaries 
Cement  stave  grain  bins  or  grain  tanks,  a--  'hey 
are  usually  called,  have  been  built  for  a  number  ol 
years.  Their  construction  is  identical  with  that  of  a 
silo,  excepting  that  more  hoops  are  required  to  resist 
the  greater  bursting  pressure  of  grain.  Quite  a  num- 
ber of  elevators  have  sta\e  storage  tanks.  These  are 
usually  limited  in  size.  Grain  keeps  as  well  in  stave 
tanks  as  in  those  built  of  other  material.  The  past 
fall  lias  demonstrated  to  the  farmer,  the  need  of  hav- 
ing grain  bins  on  his  own  farm.  When  unusual  crops 
air  produced,  and  local  elevators  are  unable  to  handle 
this  grain,  it  is  thrown  on  the  market  and  gives  the 
speculator  a  great  advantage  in  naming  his  own  price. 

Coal  Pockets 
Concrete  staves  are  being  used  in  the  construction 
of  coal  pockets.  The  recent  car  shortage  of  the  rail- 
roads has  not  oiilv  put  coal  dealers,  but  industrial 
plants  as  well,  on  the  lookout  for  some  method  ..l 
protecting  themselves  from  a  coal  shortage.  Coal 
pockets  have  been  in  use  throughout  the  Central  West 


for  a  number  of  years.  They  have  demonstrated  t<> 
their  owners  the  feasibility  and  cheapness  of  handling 

coal  by  mechanical  means.      By  the  use  of  power  con 
veyors,  and  concrete  stave  pockets  for  storage,  coal 
can    be    handled    from    the    unloading    in  the 

storage  bin-  and  thence  to  the  loading  of  wagons  or 
trucks,  at  a  cost  of  T/.  to  5  cents  per  ton.  'Ibis  i-  a 
saving  of  from  55  to  65  cents  per  ton  on  the  old  method 
of  handling.  Not  only  this,  it  permits  the  dealer,  or 
industrial  plant,  to  store  coal  during  the  summer 
months,  when  the  price  is  considerably  cheaper  and 
there  is  an  abundance  of  cars.  The  demand  for  con- 
crete stave  coal  pockets  is  so  great  at  the  present 
time  that  manufacturers  are  confining  themselves  to 
this  branch  of  manufacturing  entirely. 

Concrete  stave  corn  cribs  represent  another  one  of 
thi1  latest  uses  for  the  slave  unit.  Several  types  of 
corn  crib  staves  have  been  perfected.  The  principles 
of  construction  are  practically  identical  for  all  t\ 
Staves  employed  are  the  same  a-  for  silos,  except  that 
openings  are  provided  for  ventilation.  Stave  cribs 
have  not  come  into  general  use  as  yet,  owing  to  the 
fact  that  manufacturers  have  had  all  the  business  they 
could  attend  to  in  furnishing  silos.  Several  Iowa  silo 
builders  have  recently  installed  equipment  for  making 
corn  crib  staves,  and  plan  to  push  their  erection  en- 
ergetically. The  corn  crib  stave  is  30  in.  long,  10  in. 
wide  and  2l/>  in.  thick.  Each  stave  has  two  openings 
for  ventilation — 4  in.  wide  and  ('  in.  long.  Each  stave 
is  reinforced  with  four  34  in.  twisted  steel  bars,  which 
are  so  placed  that  they  run  the  length  of  the  opening 
and  make  them  rat  proof.  The  stave-  are  set  up  ex- 
actly as  when  building  a  silo,  and  held  in  place  with 
hoops.  The  pressure  of  ear  corn  and  silage  are  about 
the  same.  In  the  center  of  the  crib  is  a  ventilating 
chimney,  which  is  connected  to  several  strings  of  drain 
tile,  laid  in  the  floor  radially,  and  extend  through  the 
solid  concrete  foundation.  The  central  chimney  is 
made  of  sheet  steel,  perforated  with  round  open 
which  allows  ventilation  and  prevents  the  corn  from 
heating. 

Concrete  staves  lend  themselves  readily  to '  cir- 
cular construction.  Round  stock  tanks,  milk  houses. 
smoke  houses,  and  other  farm  structures,  are  built  of 
these  units.  Their  construction  is  SO  nearly  like  that 
of  the  silo  that  it  is  unnecessary  to  go  into  further 
details. 

Concrete  Stave  for  Railroad  Purposes 
Concrete   staves   have   proven   themse!  ad- 

aptable and  practical  for  the  various  uses  already 
mentioned  that  several  of  the  large  railroads  are 
going  into  this  matter  thoroughly,  with  a  view  of 
building  water  tanks,  coal  pockets,  battery  boxes  and 
switchmen's  shanties  with  this  unit. 

Rectangular  Structures 

The  use  of  concrete  stave-  in  rectangular  struc- 
tures is  probably  the  newest,  most  original  and  dar- 
ing scheme  for  the  use  of  this  unit.  About  five  years 
ago.  a  large  barn  was  built  in  Illinois  which  was  the 
first  attempt  to  make  any  rectangular  structure  of  this 
product.  Since  then,  however,  men  have  given  their 
attention  to  this  matter,  and  one  contractor  in  Kansas 
has  built  about  250  houses,  using  nothing  but  concrete 
staves.  A  large  corporation  is  being  formed  in  Min- 
nesota, which  will  build  houses  entirely  of  these  units, 
and  also  another  in  Des  Moines,  la. 

The  walls  are  constructed  by  laying  the  staves 
horizontally,  breaking  joints,  the  same  method  as  lay- 
ing up  concrete  blocks.     A  recess  is  made  in  each  cor- 
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ner  of  the  stave,  from  which  a  heavy  wire  or  J4  in. 
steel  bar  protrudes.  Two  walls  are  laid  up  parallel, 
with  4  in.  air  space  between.  The  staves  are  held  to- 
gether in  each  wall  by  wiring  these  rods  together  in 
the  same  wall,  as  well  as  wiring  them  across  to  the 
opposite  wall.  At  regular  intervals,  depending  upon 
the  load,  pilasters  are  built  in  the  air  space,  between 
the  walls,  and  reinforced  to  carry  the  load.  These 
pilasters  are  made  from  poured  concrete,  and  are 
quickly  made  by  collapsible  forms,  which  are  easily 
removed  Heavy  building  paper  is  placed  between 
the  pilaster  and'  the  staves,  to  act  as  an  insulating 
material  and  prevent  frost  from  penetrating  the  wall. 
This  permits  plastering  on  the  wall  direct,  and  the  ex- 
terior of  the  stave  to  be  stuccoed.  Only  common 
labor  is  required  for  erecting  the  building  of  this  type, 
which  makes  a  material  reduction,  where  masons 
and  carpenters  are  paid  at  the  union  scale  of  $1.25  per 
hour. 


Garages  are  made  of  this  same  type,  using  the 
single  wall  stave,  pilasters  being  poured  in  a  three- 
sided  form. 

Another  feature  of  the  stave  in  house  construc- 
tion is  making  partition  walls  of  coke  breeze  or  cinder 
concrete,  which  permits  plastering  d'rect  and  thus 
eliminating  the  expense  of  lathing.  Partition  walls 
made  of  these  staves  are  cheaper,  not  only  in  labor, 
but  material  cost  as  well,  and  are  lighter  than  the 
ordinary  partition  walls  made  of  2  x  4  studding,  with 
lath  and  %  plaster. 

Another  method  of  carrying  the  loads  is  to  sub- 
stitute channels  and  I-beams  for  the  pilasters,  the 
staves  fitting  into  the  recesses  of  the  channels,  which 
gives  a  rigid  construction.  This  method  is  exceed- 
ingly popular  for  garages  and  farm  structures,  where- 
as the  method  of  poured  pilasters  is  more  adaptable 
for  larger  houses. 


Standard  Specitications  for  Disc 

Water  Meters 

Regulations  Governing  Design— Information  to  be  Furnished  to  Manu- 
facturers When  Requesting  Bids— Tests  for  Compliance  With 
Registration  and  Capacity  Requirements 


STANDARD  specifications  for  cold  water  meters 
of  the  disc  type  have  been  formulated  by  the 
Joint  Committee  of  the  American  and  New  Eng- 
land Water  Works  Associations  on  standard 
specifications  for  water  meters.  The  final  report  of 
this  committee  is  now  ready  for  adoption  and  includes 
a  statement  of  the  information  which  should  be  fur- 
nished to  meter  manufacturers  when  requesting  bids 
under  the  proposed  specifications;  a  description  of 
the  equipment  necessary  to  test  meters  for  compli- 
ance with  the  registration  and  capacity  requirements 
of  the  specification;  and  a  statement  of  tests  recom- 
mended. This  committee  had  its  origin  in  1916, 
through  the  efforts  of  the  New  England  Water 
Works  Association,  and  in  1919  it  was  made  a  joint 
committee,  with  the  American  Water  Works  Associ- 
ation participating.  The  report  which  will  be  sub- 
mitted at  the  forthcoming  annual  convention  of  the 
A.W.W.A.  is  printed  herewith. 

Standard  Specifications  for  Cold  Water  Meters, 

Disc  Type 
Cases.     All  meters  shall  have  an  outer  case  with 
a  separate  inner  chamber  in  which  the  disc  operates. 

The  outer  case  for  all  2-inch  and  smaller  meters  shall 
be  of  bronze  composition.  Cast-iron  frost  bottoms 
may  be  provided.  The  outer  case  for  meters  larger 
than  2  inches  shall  be  of  bronze  composition  or  of  cast 
iron  protected  by  a  non-corrosive  treatment. 

All  meters  shall  have  cast  on  them  in  raised  char- 
acters the  size  and  the  model,  and  the  direction  of  the 
How  through  the  meter  shall  be  properly  indicated. 
.Meters  larger  than  1-inch  shall  be  designed  for  easy 
removal  of  all  interior  parts,  without  disturbing  the 
connections  to  the  pipe  line. 

External  bolts.  All  external  bolts  shall  be  made 
of  bronze  or  of  galvanized  iron  or  steel.    Nuts  shall  be 


designed  for  easy  removal  after  having  been  long  in 
service. 

Registers.  Registers  may  be  either  "round"  <>r 
"straight"  reading,  indicating  in  cubic  feet  or  gallons. 

All  parts  of  the  registers  shall  be  made  of  non- 
ferrous  material.  The  maximum  indication  of  the 
initial  dial  and  the  minimum  capacity  of  the  register 
when  indicating  cubic  feet,  shall  be  as  follows: 


Maximum    in 

[tication 

Minimum    capacity 

Size, 

of     initial 

dial 

of    reRistcr 

inches 

CTL     ft. 

cu.    ft 

H 

1 

100.000 

V4 

10 

l.ooo.ooii 

i 

10 

1,000,000 

VA 

10 

1.000.000 

2 

10 

10,0011,0110 

3 

10 

10,000.000 

4 

100 

100,000.000 

e 

100 

100.000.000 

All  dials,  including  the  initial  dial,  shall  be  sub- 
divided into  ten  equal  parts.  All  hands  or  pointers 
shall  taper  to  a  sharp  point.  They  shall  be  accurately 
set  and  securely  held  in  place. 

Register  boxes.  Register  boxes  and  lids  shall  be 
made  of  bronze  composition  or  same  material  as  the 
top  case,  with  the  name  of  the  manufacturer  cast  on 
the  lid  in  raised  letters.  The  serial  number  of  the 
meter  shall  be  plainly  stamped  on  the  lid.  If  required, 
the  serial  number  shall  also  be  stamped  on  the  case. 
The  lid  shall  be  recessed  and  shall  lap  over  the  box  to 
prevent  dirt  from  accumulating  on  the  glass.  The 
glass  shall  be  inserted  from  the  inside  and  securely 
held  in  place  without  the  use  of  putty  or  pins.  All 
register  compartments  shall  be  provided  with  a  water- 
escape  hole  %  inch  in  diameter,  placed  so  that  the 
change  gear  or  registering  mechanism  cannot  be  tam- 
pered with. 

Connections  for  %-,  Y^-,  and  1-inch  sizes.     Spuds 
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shall  be  threaded)  :!  i .  1.  and   l'i   inches  respectively, 

male  thread  standard  pipe  size,  and  s< i  threaded  that 
Briggs'    standard    pipe    thread    gages    may    he    Strewed 

(in  by  hand  within  one  thread  of  through  the  gage. 

Oxer-all    lengths   of   meters,    face    to   lace   of    .pud;, 
shall  he:— 

Size  Length 

Yn   inch  7yi   inches 

inch  '■>        inches 

I     inch  KM  i    inches 

Couplings   shall   he   made   of   hr  mze  composition. 

Nuts  shall  be  tapped  ■>:')',  1  and  1  !4  inches  respectively, 
straight  thread,  standard  pipe  size  and  so  tapped  that 
Briggs'  standard  pipe  thread  plug  gages  may  he  hack- 
ed into  the  nuts  by  hand,  i.e.,  the  size  of  the  thread  in 
the  nut  is  the  maximum  size  of  the  Briggs  plug  hut  no 
larger.  Tail  pieces  shall  he  threaded  ,'/<.  •'  i  and  1  inch 
respectively,  male  thread,  standard  pipe  size,  and  so 
threaded  that  Briggs'  standard  pipe  thread  ring  gages 
may  he  screwed  on  by  hand,  Hush  with  the  face  of 
the  gage. 

Over-all  lengths  of  tail  pieces  shall  be:— 


Size 
■>x   inch 
>  |    inch 
1     inch 


Length 
:i's  inches 
2'A  inches 
:.'\s  inches 


spt 

Length 
12  •..;  inches 

15]  i    inches 

bronze  composition. 
inches  respectively. 


Connections  for  l]/2  and  2-inch  sizes.  Spuds  shall 
he  tapped  \)/±  and  2  inches  respectively,  female  thread, 
standard  pipe  size,  and  so  tapped  that  Briggs'  standard 
pipe  thread  gages  may  he  screwed  on  by  hand  up  to 
the   notch   on   the   plug. 

Over-all  lengths  of  meters,  face  to  face  of  spuds, 
shall  be.— 

Size 
V/i   inches 
2     inches 

Couplings   shall    he   made   of 
Nuts   shall  he   tapped  2  and  2y!> 

straight  thread,  standard  pipe  size  and  so  tapped  that 
Briggs'  standard  pipe  thread  plug  gages  may  he  hack- 
ed into  the  nuts  by  hand,  i.e..  the  size  of  the  thread  in 
the  nut  is  the  maximum  size  of  the  Briggs  plug  hut 
no  larger.  Tail  pieces  shall  he  threaded  lj/j  and  2 
inches  respectively,  male  thread,  standard  pipe  size, 
and  so  threaded  that  Briggs'  standard  pipe  thread 
ring  gages  may  he  screwed  on  by  hand  flush  with  the 
face  of  the  gage.  2  by  1 '  j-inch  and  2'j  by  2-inch 
standard  pipe  size  malleable  iron  bushings  are  to  be 
furnished  with  1  |  2-inch  and  2-inch  couplings  respec- 
tively. Care  should  he  taken  to  see  that  nuts  as  above 
described  can  he  screwed  on  to  the  bushings  by  hand 
and  that  the  face  of  the  bushings  will  he  sufficiently 
true  and  square  to  provide  a  proper  packing  surface. 

Over-all   lengths  of  tail   pieces  shall   he: — 
Size  Length 

i1/.'  inches  :.'7.s  inches 

2      inches  :i      inches 

Connections  for  3,  4  and  6-inch  sizes.  Spuds  shall 
he  flanged,  faced  and  drilled.  Companion  flanges 
shall  he  of  cast  iron,  faced,  drilled  and  tapped.  All 
dimensions,  drilling  and  tapping  shall  conform  exactly 
to  American  standard  of  January  1,  1(M4. 

Over-all  lengths  of  meters,  face  to  face  of  Ranges, 
shall  be:— 

Size  Length 

:;  inches  21      inches 

i  inches  89      inches 

8  inches  36J  ■  inches 

Seal  wire  holes.  ?*,  ■';.  1.  1 '  .  and  2-inch  meters 
shall  have  register  box  screws  and  coupling  nuts  drill- 
ed for  seal  wire  holes.  Meters  larger  than  2  inches  in 
size  shall  have  register  box  screws  drilled  for  seal 


wire    holes.      All    seal    wire    hole-    -hall    not    be 
than  3/32  inch  in  diameter. 

Measuring  Chambers.  The  measuring  chamber 
for  all  meters  shall  he  made  of  bronze  composition  and 
shall  not  he  cast  as  pari  of  the  outer  casing.  It  shall 
he  machined  with  great  care  and  secured  in  position 
in  the  outer  casing  so  that  any  flight  distortion  of  the 
casing  which  might  take  place  under  150  pounds  work- 
ing pressure  will  not  affect  the  sensitiveness  of  the 
meter. 

Discs.  Disc  pistons  ahall  he  made  of  vulcanized 
rubber,  and  shall  he  fitted  accurately  hut  freely  in 
their  chambers.  Vulcanized  rubber  pi-tons  shall  have 
a  metal  reinforcement  or  a  thrust  roller. 

Intermediate  gear  trains.  The  intermediate  gear 
trains  shall  he  of  such  construction  as  to  he  easily  re- 
moved and  shall  he  made  throughout  of  non-ferrous 
material.  Gear  spindles  may  run  in  bearings  hushed 
with  hard  ruhber  provided  the  bushings  are  s, ,  con- 
structed that  they  cannot  drop  out. 

Strainers  All  meters  shall  he  provided  with 
strainers  except  when  self-strained  by  means  of  an 
annular  space  between  the  measuring  chamber  and  the 
external  case.  Strainers  shall  he  made  of  non-ferrous 
materials  and  shall  lit  tightly  against  the  wall  of  the 
casing.  They  shall  have  an  effective  straining  area  U 
large  as  practicable  and  at  least  double  that  of  the 
nlet. 

Registration.  The  registration  on  the  meter  dial 
shall  indicate  the  quantity  recorded  to  be  not  less  than 
98  per  cent,  nor  more  than  102  per  cent  of  the  water 
actually  passed  through  the  meter  while  it  is  being 
testi'd  at  rates  of  flow  within  the  limits  specified  here- 
in under  "normal  test  Bow  limits.*'  There  shall  be 
not  less  than  90  per  cent,  of  the  actual  flow  recorded 
when  a  test  is  made  at  the  rate  of  flow  set  forth  under 
"minimum  test  flow." 
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Capacity.  New  meters  shall  show  a  loss  of  head 
not  exceeding  25  pounds  per  square  inch,  when  the 
rate  of  flow  is  thai  given  in  the  following  table: — 


Sixe, 
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Pressure  test.  Disc  meters  shall  be  guaranteed  to 
operate  under  a  working  pressure  of  150  pounds  per 
square   inch   without   leakage  or  damage   to  any  part. 

Workmanship  and  material.  Disc  meters  shall  be 
guaranteed  against  defects  in  materials  and  workman- 
ship, for  a  period  of  one  year  from  da  e  of  sh'pnient. 
Parts  to  replace  those  in  which  a  defect  may  develop 
within  such  period  shall  be  supplied  without  charge. 
piece  for  piece,  upon  the  return  of  such  defective  parts 
to  the  manufacturer  thereof  or  upon  proper  proof  of 
such   defect. 

Rejected  meters.  The  manufacturer  shall  at  his 
own    expense,    replace    or    satisfactorily    readjust    all 
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meters  rejected  for  failure  to  comply  with  these  speci- 
fications. __        . 
Information  to  be  Furnished  to  Meter  Manufacturers 
When  Requested  to  Submit  Bids  on  Disc  Meters 

1.  Meters  shall  conform  to  the  standard  specifica- 
tions for  cold  water  meters,  disc  type,  adopted  by  the 
American  and  New  England  Water  Works  Associ- 
ations. .    ,  .    ...     , 

2.  The  manufacturer  shall  state  in  his  bid,  the  type 
of  meter  he  proposes  to  furnish,  as  listed  in  his  cata- 
logue. The  actual  capacity  of  each  size  of  meter  called 
for  is  to  be  given  graphically  from  0  pounds  up  to  2? 
pounds  loss'  of  pressure.  If  this  capacity  be  stated 
in  the  manufacturer's  catalogue,  reference  may  be 
made  thereto.  . 

3.  No  bid  will  be  considered  on  meters  of  a  design 
which  has  not  been  listed  for  at  least  one  year  in  the 
catalogue  regularly  issued  by  the  manufacturer. 

4.  The  method  of  testing  meters  shall  conform  to 
that  recommended  by  the  committee  on  Standard 
specifications  for  water  meters. 

5.  (a)*  The  meters  are  to  be  accepted  on  a  cer- 
tificate furnished  by  the  manufacturers,  that  the  met- 
ers have  met  the  requirements  of  the  standard  speci- 
fications for  water  meters,  as  adopted  by  the  American 
and  New  England  Water  Works  Associations. 

(b)*  The  meters  will  be  tested  by  the  purchaser 
to  determine  whether  they  do  or  do  not  comply  with 
the  standard  specifications  for  water  meters  adopted 
by  the  American  and  New  England  Water  Works  As- 
sociations. 

*Note:  Sentence  (a)  is  to  be  used  where  the  pur- 
chaser does  not  have  suitable  equipment  to  test  the 
meters.  If  he  has  such  equipment  then  sentence  (1>) 
is  to  be  used. 

6.  Registers  shall  be     (  straight     I    readin^ 

'■.    „  '     .        (  gallons 

and  shall  record  in     \  cubic  fee1 

Equipment  necessary   to   test  meters   for   compliance 
with   registration    and   capacity    requirements    as 
set  forth  in  the  standard  specifications  for 
water  meters 
The    standard    specifications    require    that    meters 
shall  accurately  record  the  flow  within  certain  limits 
and  shall  pass  a  given  quantity  of  water  with  a  maxi- 
mum loss  of  pressure.     Suitable  equipment  to  make 
accurate  tests  must  be  available  before  the  purchaser 
should  make  complaint  of  meters  not  complying  with 
the  specifications. 

The  minimum  test  equipment  required  for  regis- 
tration and  capacity  is  as  follows: — 

1.  A  quick-acting  valve  on  the  supply  pipe 
through  the  use  of  which  the  flow  can  be  started  and 
stopped  without  appreciable  loss  of  time. 

2.  A  valve  on  the  outlet  side  of  the  meter  which 
can  be  used  to  establish  the  rate  of  flow  desired. 

3.  Pressure  gauges  connected  on  both  the  inlet 
and  outlet  of  the  meter  to  show  whether  any  material 
change  in  pressure  occurs  during  the  period  of  test 
which  would  affect  the  rate  of  flow.  (The  outlet  pipe 
is  to  have  sufficient  head  on  it  so  that  the  meter  will 
always  have  pressure  on  its  outlet  end  and  preferably 
not  less  than  5  pounds  per  square  inch.) 

4.  A  measuring  device  which  may  be  either  of  the 
volumetric  or  weighing  type.  Whichever  is  used,  the 
accuracy  of  determination  of  the  volume  or  weight 
of  water  discharged  into  the  measuring  device  must 
he  such  as  to  bring" the  limit  of  error  within  one-tenth 
(jf  1  per  cent.     (The  volume  of  water  passed  must  be 


sufficient  to  cause  at  leasl  one  or  more  revolutions  ol 
the  pointer  on  the  initial  dial  except  for  tests  at  "mini 

mum  test  flow"  rate.     For  the  latter  test,  the  amount 
passed  shall  not  be  less  than  one  cubic  foot). 

For  the  capacity  tests,  it  is  necessary  to  add  to  the 
above  equipment,  two  piezometer  rings  which  must  lie 
of  exactly  the  same  diameter.  The  piezometer  rings 
must  be  free  from  any  burrs  where  the  holes  are  drill- 
ed through  the  wall  of  the  ring  and  not  less  than  four 
holes  shall  be  provided,  drilled  in  pairs  and  on  diam- 
eters at  right  angles  to  one  another.  The  inlet  piezo- 
meter ring  shall  be  set  close  to  the  meter,  and  shall 
he  at  a  distance  of  not  less  than  eight  diameters  from 
the  nearest  upstream  stop  cock  or  fitting  in  the  supply 
pipe.  The  outlet  piezometer  ring  .-hall  he  placed  at  a 
distance  of  not  less  than  eight  nor  more  than  ten  di- 
ameters from  the  outlet  of  the  meter.  The  diameter 
of  the  piezometer  rings  and  inlet  and  outlet  pipes  shall 
he  the  same  as  the  size  of  the  meter  to  he  tested.  The 
piezometer  rings  are  to  lie  connected  In  either  rub- 
1  er  or  metal  tubing  to  a  mercury  U-tube.  To  this  U- 
tube  is  to  he  attached  an  accurate  adjustable  scale  for 
measuring  the  difference-  between  the  inlet  and  out- 
let pressures.  Provision  is  to  be  made  for  the  complete 
removal  of  air  from  the  tubing  connected  with  tin 
tube,  and  the  U-tube  and  the  tubing  connected  there- 
with are  to  be  so  placed  that  the  air  will  rise  to  the 
outlets.  Where  relatively  high*  flows  are  to  be  re- 
corded, it  is  necessary  to  read  both  -ides  of  the  mer- 
cury column  to  compensate,  as  far  as  practicable,  for 
ii  regularities  in  the  diameter  of  the  glass  U-tube,  and 
such  readings  are  to  he  made  as  nearly  simultaneously 
a-  possible  to  avoid  errors  due  to  fluctuation-. 
Tests  of  Meters  Recommended 
The  tests  to  be  made  on  the  meter  are  divided  into 
two  classes:     1.  Capacity  test;  2.  registration -test. 

Capacity  tests  are  those  which  test  the  design  of 
the  meter  rather  than  the  workmanship  thereof.  When 
a  meter  of  a  given  make  has  .nice  been  tested  for 
capacity,  it  should  not  be  necessary  to  again  test  this 
type  of  meter  mile--  a  change  has  been  made  in  its 
design. 

The  registration  tests  should  be  made  on  each 
meter,  as  the  results  are  affected  by  workmanship  and 
assembly  of  individual  meter-.  There  is  no  certainty 
that,  because  one  meter  of  a  given  make  comes  within 
certain  limits  of  accuracy,  another  meter  of  the  same 
make  turned  out  by  the  factory  on  the  same  day  will 
necessarily  give  similar  results.  The  register  furnish- 
ed with  each  meter  should  be  used  by  both  the  manu- 
facturer and  purchaser  in  making  registration  tests, 
Where  the  purchaser  does  not  have  the  necessary 
equipment  to  test  the  meters,  there  should  be  fur- 
nished by  the  manufacturer  a  certificate  that  each 
meter  has  been  tested  for  accuracy  of  registration  and 
complies  with  the  standard  specifications  in  this  re- 
spect, and  that  the  type  of  meter  furnished  has  com- 
plied with  the  capacity  requirements. 

The  registration  tests  recommended  are  as  follows: 
All  meters  should  be  tested  for  accuracy  of  regis- 
tration within  and  as  near  as  practicable  to  the  low 
and    high    rates    given    under    "Normal    Test     Plow 
Limits." 

A  test  at  the  "Minimum  Test  flow"  should  be 
made  on  as  many  as  poss'ble  and  not  less  than  5  pet- 
cent,  of  the  meters,  if  the  results  obtained  from  test- 
ing 5  per  cent,  of  the  meters  show  that  any  meter 
does  not  comply  with  the  low  flow  requirement,  addi- 
tional meters  should  be  tested  to  the  extent  deemed 
necessary  to  make  certain  that  the  other  meters  do 
comply  therewith. 
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Testing  of  Clays  to  Determine 
Suitability  for  Making  Brick 

Most  Important  Qualities  are  Those  Made  Evident  During 

Process  of  Burning— Various  Properties  and  the 

Methods  of  Investigating  Them 
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drain  tile,  sewer  pipe, 
face  brick  and  paving; 
lass  pots  and  fire  brick. 


CLAY  testing  in  a  scientific  manner  is  a  rel- 
atively new  development.  In  the  beginning 
the    number    of    tests    were    few,    the    appar 

atUS  not  well  developed,  and  the  results  did 
not  tell  enough  to  accurately  distinguish  a  good  clay 
from  a  pour  clay.  At  the  present  time,  however,  cer- 
amic laboratories  have  developed  methods  which  show 
the  important  qualities  of  clay. 

The  object  of  clay  testing-  is  to  determine  the  uses 
to  which  a  clay  may  he  put  and  the  precautions  neces 
sary  to  observe  in  bringing  the  product  to  a  successful 
completion.     The    most    general    purposes    for    which 
clays  may  he  tested  are  : 

1.  Clays  for  hollow    ware 
and   hollow    blocks. 

2.  Brick:    building   brick, 
brick. 

Bond  clays  :  crucibles,  | 
Refractory  clays. 
Stoneware   pottery   clays. 
Terra  cofta  clay-. 

Pottery  clays:  whiteware  and  porcelain. 
Fillers  for  paper,  paint,  soap.  etc. 
this  article  is  only  concerned   with   brick,  it   is 

only  essential  to  consider  the  second  type  of  clays. 

The  properties  of  clays  which  may  be  determined 
by  testing,  some  or  all  of  which  are  necessary  to  find 
the  value  of  a  clay,  are : 

1.  Fineness  of  grain. 

2.  Freedom    from    sand    and    other    granular    im- 
purities. 
Plasticity. 

Working  properties. 
I  )rying  properties. 
Bonding  power. 
Ruining  properties. 

Physical  properties  in  the  burned  state. 
Chemical  composition. 

The  most  important  qualities  of  clays  for  brick 
are  those  made  evident  during  the  process  of  burning. 

The  value  of  the  test  will  depend  on  the  method 
of  sampling.  If  the  samples  are  to  be  taken  from  a 
clay  which  is  being  worked,  a  ground  sample  as  it 
enters  the  pugmill  is  the  most  satisfactory.  If  a  new 
bank  is  being  prospected,  it  is  desirable  to  take 
samples  from  various  points  on  the  land  by  mean-  ol 
sink  holes,  to  insure  the  presence  of  a  reasonably  uni- 
form raw  material,  these  several  samples  being  tested 
separately. 

Many  clays  have  certain  properties  which  a  pre- 
liminary examination  of  the  raw  sample  makes  evid- 
ent, and  which  make  them  inherently  objectionable 
for  the  manufacture  of  any  kind  of  clay  product. 
The  most  common  of  these  are  large  lime  pebbles  or 
an    excess    of    calcium    carbonate    in    a    finely    divided 
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slate,  or  a  clay  ol  a  sandy  granular  nature,  having 
very  little  bond  or  strength  when  moulded.  These 
may    be    quickly    shown    by    the    use    of   a    few     simple 

chemical    and    physical    tests   and    the   examination    of 

hand  specimens. 

The  tempering  qualities  of  a  clay    depend   upon 

the  rapidity  and  completeness  of  the  slaking  pro. 
Some  clays  break  down  and  become  plastic  in  water 
at  a  very  rapid  rale,  others  at  a  -low  rate,  and  still 
others  do  not  become  completely  free  from  coarse. 
gritty  materials.  Those  slaking  readily  may  be  quick- 
ly tempered  with  an  even  moisture  content.  Those 
slaking  slowly  should  have  a  thorough  and  long  pro- 
cess of  tempering,  else  tin-  moisture  content  will  not 
be  uniform  throughout  the  material  and  considerable 
trouble  from  drying  breakage  and  lamination  may 
result. 

Plasticity 

The  property  of  plasticity  in  a  clay  is  one  which 
is  very  difficult  to  accurately  measure.  Plasticity  in 
clay  produced  by  the  addition  of  water  to  the  raw 
mass  is  a  peculiar  and  individual  property,  and  one 
which  distinguishes  clay  from  all  other  earthy  ma- 
terials. For  the  purpose  of  testing  clays,  however,  no 
absolute  measurement  of  this  property  is  necessary. 
Tt  may  readily  be  determined  if  the  plasticity  of  the 
clay  is  suitable  for  working  in  machines  for  forming 
clay  products,  by  simply  working  the  da\r  with  water 
in  the  hands. 

One  of  the  most  important  properties  is  the  ability 
to  dry  safely  and  rapidly  when  shaped.  This  is 
pecially  true  of  clay  from  which  brick  is  to  be  made, 
where  rapid  production  is  a  chief  factor.  To  be  really 
desirable  clay  it  should,  when  made  into  brick,  dry 
safely  in  from  18  to  24  hours.  The  U.S.  Bureau  of 
Standards,  has  developed  an  apparatus  which  com- 
pares the  drying  properties  of  clay  by  determining 
the  rate  at  which  clay  will  give  up  its  water  content 
and    the    rate   at   which   it    shrinks   in   drying. 

Testing  a  Clay's  Drying  Properties 

In  general,  this  method  consists  in  preparing  two 
cylinders  of  clay.  2  in.  high  and  3.14  in.  in  diameter. 
These  cylinders  are  brought  to  constant  moisture  con- 
tent at  i>2°C.  and  the  weight  then  determined.  They 
arc  then  placed  in  a  dryer  where  temperature  and  cir- 
culation of  air  are  kept  constant.  The  apparatus 
so  arranged  that  a  continuous  record  of  loss  in  weight 
and  shrinkage  may  be  simultaneously  recorded.  The 
greater  the  rate  of  loss  in  weight  from  the  time  dry- 
ing begins  to  the  time  shrinkage  ceases,  the  easier 
will  this  clay  be  dried.  Also,  the  less  moisture  to  re- 
move before  shrinkage  ceases,  the  easier  will  the  clay- 
be  dried  By  comparing  the  results  with  known  clays 
they   may   be     correctly     interpreted.     The  method  of 
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interpretation  is  to  determine  the  factor  denoting  the 
mean  value  of  the  drying  shrinkage  covered  by  the 
time  between  the  origin  of  the  curve  and  that  time 
when  shrinkage  ceased.  This  gives  the  average  per 
cent,  of  shrinkage  in  relation  to  the  time  ot  drying 
and  the  greater  the  value  of  this  factor,  the  more  dim- 
cult  does  the  clay  dry.  . 

Warping  during  drying  usually  occurs  with  clays 
having  a  high  shrinkage.  This  property  is  tested  by 
working  the  clay  to  a  plastic  mass,  free  from  air 
bubbles,  and  forming  it  into  strips  about  8  in.  x  1  in. 
x  !  ■  in  ;  lav  them  on  a  perfectly  flat  surface  and  dry 
at  a  temperature  of  60°C.  Clays  which  have  a  tend- 
ency to  warp  will  curl  up  from  the  pallet  to  a  greater 
or  less  extent. 

The  determination  of  bonding  power  is  not  es- 
sential in  testing  for  brick,  but,  if  possible,  can  be 
obtained  by  making  up  rectangular  bars  and  testing 
for  breaking  strength  and  modulus  of  rupture  by 
means  of  the  standard  modulus  of  rapture  machine 
of  the  shot  type.  By  the  use  of  the  regular  formula, 
the  extreme  fibre  stress  may  be  determined. 
Burning  Properties 
The  most  important  test  for  the  determination  of 
burning  properties  is  made  as  follows.  Briquettes,  1 
in.  x  Tin.  x  Zy2  in.,  are  made  by  thoroughly  temper- 
ing the  clay  and  molding  it  in  brass  molds.  All 
should  have  the  same  density.  These  are  weighed 
and  measured  for  length  when  wet.  They  are  then 
carefully  dried,  weighed  and  measured  again  for  dry- 
ing shrinkage  and  placed  in  the  kiln  for  burning. 
During  burning  the  gas  conditions  of  the  kiln  should 
be  kept  pxid'zing  and  uniform  to  give  comparative 
results. 

In  burning,  the  temperature  should  be  raised  at  a 
uniform  rate  which  may  vary  through  different 
stages  of  the  burn.  A  good  system  is.  Three  hours 
Fo  400°C;  six  hours  from  400'°C.  to  700°C.  A  trial 
should  then  be  drawn  to  determine  the  amount  of 
black  core.  If  any  is  present  the  heat  should  be  raised 
slowly  from  700°C.  to  750°C.  in  three  hours  and  an- 
other sample  drawn.  If  it  still  is  present  this  temper- 
ature should  be  held  for  another  three  hours,  main- 
taining a  thoroughly  oxidizing  tire.  This  should  be 
continued  till  the  black  core  disappears.  The  temper- 
ature may  then  be  raised  to  1000°C.  in  two  hours. 
If  this  trial  shows  the  sample  beconrng  harder  and 
denser,  trials  should  be  drawn  every  20".  raising  the 
temperature  20°  per  hour  until  the  clay  shows  signs 
of  fusion  or  overburning.  From  this  test,  the  follow- 
ing qualities  may  be  determined. 

1.  Rapidity  of  oxidation. 

2.  Burning  color  at  various  temperatures. 

3.  Burning  shrinkage  at  various  temperatures. 

4.  Loss  in  weight. 

5.  Possibilities  of  flashing. 

6.  Rate  of  decrease  in  porosity  and  absorption. 

7.  Minimum  porosity  clay  will  show. 

8.  Safe  burning  range. 

9.  Rapidity  at  which  clay  overburns. 

10.  Toughness     and     strength     of  material   when 
burned. 

11.  Class  of  ware  for  which  clay  is  most  suitable. 
The  rapidity  of  oxidation  determined  by  the  above 

method  shows  us  whether  a  clay  needs  to  be  carefully 
watched  at  the  temperature  at  which  it  is  best  oxi- 
dized, or  whether  the  process  of  burning  may  be  push- 
ed rapidly  to  the  finishing  temperature.  If  a  clay 
oxidizes  slowly  the  maximum  speed  of  burning  is  con- 
siderably reduced. 


In  the  testing  of  red  and  buff  burning  clays,  the 
brightness  of  the  red  color,  whether  the  bull  clay 
shows  a  tendency  to  black  speckle,  and  whether  the 
clays  are  free  from  scum,  are  all  important  in  judg- 
ing to  what  uses  the  clay  may  be  put. 

Shrinkage  of  Clays 

Shrinkage  of  clays  at  various  temperatures  is  de- 
lerm  ned  hy  measuring  each  trial.  A  curve  may  be 
drawn  plotting  the  per  cent,  shrinkage  against  tem- 
perature which  shows  us  the  temperature  at  which 
maximum  shrinkage  takes  place,  whether  the  rate  of 
shrinkage  is  constant  or  increases  at  a  rapid  rate  and 
at  what  temperature  the  body  begin.-  to  swell  rather 
than  shrink.  This  latter  point  ndicates  the  beginning 
of  overburning.  The  burning  shrinkage  is  important 
to  know  in  clays  for  brick  to  aid  in  controlling  the  size 
,,f  the  finished  product.  The  correct  procedure  in 
testing  the  burned  samples  is:  first,  to  examine  for 
color.'  shrinkage  and  any  other  visible  peculiarities 
and  then  proceed  to  determine  the  porosity.  By  deter- 
mining the  porosity  of  each  sample  and  plotting  a 
curve  of  the  porosity  against  the  temperature,  the  most 
important  properties  are  revealed. 

To  determine  the  porosity,  dry  the  briquettes  at 
lint',  weigh  them,  immerse  them  in  water  and  boil 
for  four  hours,  after  which  they  are  put  in  hot  water 
under  a  strong  vacuum,  and  any  remaining  air  in  the 
pores  is  removed  and  replaced  by  water.  Then  weigh 
rhe  briquettes  wet.  and  again  suspended  in  water. 
From  these  weights  the  porosity  is  calculated  as 
follows: — 

W-I) 

x  100  =  per  cent,  porosity. 

W-S 
where  W  =  wet  weight, 

1)  =  dry  weight. 
S  =  suspended  weight. 
By  observing  the  porosity  curve  one  may  first  con- 
sider the  rate  of  decrease  in  porosity,  which  is  a  direct 
index  of  the  rate  of  vitrification.  Clay  showing  a  slow 
and  uniform  decrease  in  porosity  when  it  is  between 
seven  and  zero  per  cent,  porosity,  would  be  classed  as 
an  easy  clay  to  burn.  A  clay  having  this  slow  and 
uniform  rate  is  necessary,  along  with  other  qualities, 
to  produce  vitrified  brick  for  it  shows  that  the  range 
of  temperature  is  sufficient  to  allow  the  brick  at  the 
1)  atom  of  the  kiln  to  vitrify  without  overburning  or 
warping  the  brick  at  the  to])  of  the  kiln.  If  the  por- 
osity decreases  rapidly,  the  clay  is  limited  to  the  pro- 
duction of  products  in  which  vitrification  is  not  essen 
tial,  such  as  common  brick. 

Absorption 

Absorption  cannot  be  used  as  a  true  index  of 
strength,  but  a  clay  must  be  burned  to  an  absorption 
showing  approximately  that  required  for  various 
grades  of  material  or  the  necessary  strength  cannot 
be  obtained.  Clays  for  producing  vitrified  brick 
should  burn  to  an  absorption  of  5r/r .  for  hard  burned 
face  brick  7  to  12%^  and  for  common  brick  12  to  18%. 

When  the  minimum  porosity  of  a  clay  is  reached 
during  burning,  it  will  either  immediately  become 
more  porous  or  it  may  stay  this  way  over  a  range  of 
40  to  200  deg.  F.  before  increasing.  When  the  por- 
osity starts  to  increase  after  minimum  porosity  a 
spongy  structure  forms  just  beneath  the  surface  and 
is  due  to  the  fact  that  it  is  the  temperature  when- 
visible  fusion  and  deformation  take  place.  If  the  clay 
were  burned  to  this  temperature  it  would  be  called 
overburned.      Thus    minimum    porosity    may    not    be 
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obtained  throughout  the  kiln  using  a  clay  that  has  not 

a  wide  range  of  temperature  at  which  the  clay  retains 
its  minimum  porosity. 

The  important  tests  of  brick  clays  depend  a  great 
deal  on  the  quality  of  the  product  desired.  If  paving 
brick  are  desired,  the  clay  should  burn  to  a  dense  body 
having  less  than  Vfi  porosity:  the  vitrification  range 
should  be  long,  not  overturning  within  SO  t'  of  the 
point  where  it  reaches  its  lowest  porosity.  Face  brick 
clays  need  not  burn  so  dense.  Clays  for  common  brick 
need  not  burn  to  a  dense  body  nor  to  an  especially 
clear  color.  Clays  containing  no  considerable  propor- 
tion of  lime  and  overburning  rapidly  may  be  used  for 
the  manufacture  of  common  brick  where  they  may  be 
burned  to  a  temperature  below  the  danger  point,  and 
where  they  will  still  be  quite  porous. 

Changes  in  Porosity 

The  curves  shown  herewith  illustrate  changes  in 
porosity  with  increasing  temperature  shown  by  clays 
suitable  for  various  grades  of  structural  clay  products. 

Curve  No.  1  is  an  example  of  what  might  be  called 
an  ideal  rate  of  change  in  porosity  of  a  shale  or  clay- 
suitable  for  making  tough,  hard  burned  material  such 
as  paving  brick.  It  would  have  a  long  vitrification 
range  without  evidence  of  overburning  and  would  pro- 
duce a  dense  body. 

Curve  No.  2  also  represents  a  clay  suitable  for 
burning  densely  vitrified  ware  and  although  it  burns 
denser  than  No.  1,  the  latter  would  show  a  greater 
degree  of  toughness.    This  clay  would  make  excellent 
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vitrified  building  brick,  but  its  use  for  paving  brick  is 
doubtful. 

Curve  No.  3  represents  a  clay  suitable  for  only  a 
very  soft  porous  brick.  The  sudden  rise  in  the  curve 
represents  an  increase  in  the  porosity  due  to  over- 
burning.  This  condition  takes  place  SO  rapidly  when 
the  critical  temperature  is  reached  that  it  is  necessary 
to  keep  the  beat  considerably  below  that  temperature 
to  avoid  trouble,  consequently  nothing  but  a  soft 
burned  porous  product   is  safe  to  manufacture. 

Curve  No.  4  represents  a  clay  suitable  to  produce 
hard  building  brick.  It  matures  at  a  low  temperature 
and  thus  would  require  less  fuel  than  the  clays  repre- 
sented by  curves  1  and  1. 

Chemical  Composition 
In  considering  the  chemical  composition  of  clay, 
account  must  be  taken  of  what  clay  is.  Clay  may  be 
considered  as  a  complex  derivative  rock,  which  may  be 
more  or  less  hard  according  to  whether  it  is  an  allu- 
vial clay,  a  weathered  shale,  an  unweathered  shale  or 

a  rock-like  fire  clay.  It  is  not  a  definite  body  that  con- 
sists of  a  number  of  minerals  cemented  together  by  a 
bond  of  real  clay  substance,  known  as  knoliinite. 
Chemically,  hydrous  silicate  of  alumina.     The  propor- 


tions of  the  constituents  of  knolimite  are  approxi- 
mately 

Si<  h  46 

ABO,    S9.8* 

110    13.99 

Besides  this,  we  invariably  find  small  fragments 

of  feldspar,  mica,  iron  oxide,  iron  carbonate,  iron  sul- 
phide (pyrites),  carbonate-  of  lime,  sulphate  of  lime. 
magnesia,  sand,  and  carbon,  either  as  organic  or  in- 
organic material.  Pure  knolimite  will  stand  the  very 
highest  heats  without  being  affected:  it  remains  por- 
ous and  it  is  impossible  to  vitrify  it.  Feldspar  and 
mica,  on  the  other  hand,  act  as  fluxes,  the  former  fus- 
ing at  1290°C,  and  being  much  more  fusible  when 
mixed  with  clay,  causing  the  clay  to  vitrify  slowly. 
This  makes  a  clay  high  in  feldspar  desirable  for  pav- 
ing brick. 

Iron  in  any  form,  oxide,  carbonate  or  sulphide,  will 
make  a  clay  more  fusible  and  will  darken  the  color  on 
burning.  A  clay  containing  iron  carbonate  is  usually 
dark  in  color  and  is  liable  to  produce  bloated  brick 
unless  the  burning  is  watched  carefully.  Iron  sulphide 
in  the  clay  on  burning  to  vitrification  boils  out  on  the 
surface  in  blotches.  Brick  made  from  clay  high  in  this 
mineral  are  known  as  iron-mottled  flashed  brick.  Sul- 
phate of  lime  is  liable  to  spoil  the  color  of  the  clay  in 
burning  and  is  also  liable  to  give  rise  to  scumming. 
Magnesia  also  gives  rise  to  this  effect.  The  chemical 
composition,  of  course,  varies  with  each  clay  but  a 
good  average  clay  suitable  for  the  manufacture  of 
brick  will  have  tin-  following  constituents  in  approxi- 
mately these  proportions. 

Silica    61 

Alumina    

Iron   oxide    

Lime    : 

Magnesia    Y'< 

Water    

Other    minerals    _' 

It  will  be  seen  from  this  discussion  that  although 
the  chemical  constituents  may  give  a  general  idea  as 
to  what  the  clay  is  suited  for.  no  exact  information  can 
be  given  without  the  tests  first  described. 


Favors  Open  Shop 

Editor,  Contract  Record: 

The    open    shop    principle    is    followed    by    contract' 
Montreal  and  lias  worked  very  satisfactorily.     In  my  opinion. 
the   closed   shop   would   he  a   calamity   in   the  building   trade. 
Workers  arc  entitled   to  unite  to  better   their   conditions  and 
further  their  interests,  but  this  does  not   yive  them   the  right 
to  force  their  ideas  on   their  fellow   workers:    and  there  is  no 
valid  reason  why  they   cannot   work  in   harmony. 
Yours  truly. 
K.  D.  Church. 
President,  Church   Rosa  Co.,  Genera)  Contractors.  Montreal. 


Sask.  Highways  Department  Wants  Tenders 

Tenders  are  being  called  by  the  Saskatchewan  De- 
partment of  Highways  for  providing  all  necessary 
equipment  and  labor  and  constructing  an  earth  road 
from  Kegina  to  McLean.  Approximately  36,000  cubic 
yards  of  earth  arc  required  to  be  moved,  and  in  addi- 
tion pipe  culverts  are  to  be  installed,  and  1 !  _>  miles 
of  clay-surfaced  roadway  to  be  constructed.  Tenders 
accompanied  by  an  accepted  cheque  for  $1,000  will 
be  received  by  the  deputy  minister  of  highways,  Ke- 
gina, up  to  \1  o'clock  noon.  Monday.  June  13, 
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Building  Materials  Offer  Field 
for  Research  Work 

Utility  of  Research  is  Well  Exemplified  by  the  Extraordinary 

Improvement  in  Certain  Materials  as  a  Result  of 

Rigid  Demands  by  Engineers 

By  ALAN   E.  MUMBY 
Before  Royal  Institute  of  British  Architects 


A  RESEARCH  problem  generally  has  two  ends, 
and  these  often  belong  to  different  profess- 
sional  or  commercial  spheres.  Hence,  in 
many  cases  much  advantage  would  result  by 
collaboration.  As  an  example,  many  defects  in  ma- 
terials arise  from  injurious  atmospheric  influences,  and 
an  attack  should' be  made  simultaneously  on  improve 
ment  of  materials  to  resist  such  influences  and  on 
the  reduction  of  the  impurities  in  the  air  which  are 
deleterious.  Obviously  co-operation  between  these 
two  sets  of  workers  would  be  valuable,  as  the  possible 
improvements  on  either  side  must  necessarily  be 
closely  related. 

The  Utility  of  research  is  well  exemplified  by  the 
extraordinary  improvement  in  certain  materials,  the 
result  of  rigid  demands  by  engineers.  Steel,  which  can 
now  be  obtained  of  uniformly  high  quality  suitable 
for  a  great  variety  of  purposes  by  making  very  trifling 
but  all  important  changes  in  composition,  is  an  ob- 
vious instance.  Cement,  which  we  can  now  so  com- 
lortablv  specify  as  having  to  conform  to  a  standard 
specification,  is  another  striking  example.  The  high 
and  certain  qualities  obtainable  in  these  materials  is 
the  result  of  patient  research  stimulated  by  demand.  Tf 
we  could  purchase  our  materials  on  the  basis  of  Un- 
essential qualities  we  wish  them  to  possess,  stimulus 
to  improvement  would  be  vastly  increased.  Suppose, 
/for  example,  that  we  bought  cement  by  strength  and 
paint  by  durability,  instead  of  by  the  more  primitive 
standard  of  weight,  in  which  we  are  not  the  least  in- 
terested, and  which  attribute  is  indeed  an  incumbrance. 
how  much  material  of  poor  quality  which  masquerades 
as  "best"  would  disappear  from  the  market,  and  how 
the  best  would  improve  merely  for  commercial  gain. 
Such  form  of  purchase  may  not  at  present  be  prac- 
ticable in  many  cases,  but  we  should  keep  this  point 
of  view  in  front  of  us. 

It  is  to  be  feared  that  our  supineness  on  certain 
small  matters  which  could  easily  be  rectified  by  more 
rigid  demands  often  leads  to  troubles  quite  dispropor- 
tionate to  their  initial  causes.  May  I  cite  one  instance? 
We  are  constantly  troubled  with  cases  of  dry-rot  in 
timber,  and  in  those  which  have  come  under  my  no- 
tice quite  half  are  due  to  defective  rainwater  pipes. 
Now,  the  ordinary  rainwater  pipe  is  so  cast  that  it  is 
usually  thinner  at  the  back  than  in  front,  hence  its 
vulnerable  unpainted  side  readily  perishes  and  the 
pipe  leaks  against  the  wall,  the  defect  being  often 
undiscovered  until  some  dormant  spores  wakened  in- 
to life  by  moisture  begin  their  ravages  upon  the  ends 
of  joists  or  other  internal  timber.  Were  these  pipes 
more  rigidly  specified  the  immediate  result  would  no 
doubt  be  trouble,  delay,  and  increased  cost,  but  this 
might  be  got  over  by  giving  notice  in  advance  of  a 
standard  lobe  required,  and  very  soon  defective  goods 


would  be  ruled  out  of  reputable  work  with  great  na- 
tional saving. 

It  is  quite  impossible  on  the  present  occasion   to 
attempt  any  comprehensive  outline  of  suggestions  for 

specific  researches  likely  to  be  valuable  to  architi 
the  building  trade,  and  building  owners;    but.  lesl    I 
be  accused  of  advancing  mere  vague  generalizati 
I  feel  I  must  mention  a  few. 

Lime 

There  is  a  great  deal  of  work  to  be  done  on  build 
ing  limes,  which  are  capable  of  improvement  and 
in  every  way  suitable  for  much  work  in  place  of  ] 
land  cement  with  considerable  economy. 

Before  the  days  of  portland  cement  all  our  build- 
ings were  erected  in  lime  mortar.  The  area  of  the 
top  of  the  18-inch  brick  cone  to  the  dome  of  St.  Paul's 
is  about  150  square  feet,  and  this  sustains  the  cupola, 
weighing  700  tons;  hence  the  lime  mortar  joints  must 
be  carrying  more  than  4  ton-  per  square  foot,  a  weight 
which  we  should  hesitate  to  place  on  many  wall-  o( 
modern  brickwork.  Cement  i-  scientifically  manufac- 
tured, and  made  to  conform  to  definite  and  rigid  speci- 
fications. The  lime  industry,  on  the  other  hand,  is 
much  as  it  was  a  hundred  years  ago.  Lime  is  an  in- 
convenient material  to  store  and  handle,  and  probably 
with  improvement  and  increased  demand  could  be 
much  cheaper;  on  the  American  continent,  where  the 
lime  industry  has  made  enormous  developments  in  the 
last  twenty  years,  the  burnt  stone  is  hydrated  and 
marketed  as  a  dry  hydrated  screened  powder,  which 
keeps  fairly  well,  does  not  expand  or  fire,  and  carries 
as  much  sand  in  mortar  as  the  unhydrated  lump  ma- 
terial. At  the  present  time,  on  actual  material  only. 
about  £1  a  rod  for  equal  condition  of  transport  can 
be  saved  by  the  use  of  lime  in  place  of  cement  in 
brickwork.  More  important,  however,  is  (or  ought 
to  be)  the  saving  in  wages  in  building  in  lime,  as  a 
man  can  work  with  it  much  more  rapidly.  A  brick- 
layer of  50  years'  experience  recently  questioned  put 
the  saving  in  labor  at  one-third. 

The  method-  of  improving  our  weaker  limes  are 
becoming  forgotten.  In  185n  a  patent  was  taken  out 
for  Scott's  cement,  formed  by  the  mere  addition  of  a 
little  gypsum  to  stone  lime.  Tests  are  available  show- 
ing that  the  strength  of  mortar  can  be  thereby  more 
than  doubled.  Street  used  such  mortar  in  1878  in 
building  the  Law  Courts,  but  I  have  not  found  anyone 
conversant  with  this  material  at  the  present  day. 

Stone 

Public  interest  has  been  lately  much  aroused  on 
the  question  of  the  decay  of  stone  in  our  national 
buildings.    The  disintegrating  influences  which  affect 

stone    in    buildings    give    rise    to    great    expense    and 
trouble,  and  the  remedies  employed  are  by  no  mean- 
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always  satisfactory.  Most  freestones  take  a  skin  hard- 
ness after  quarrying,  due  possibly  to  the  deposition 
of  solid  bodies  near  the  surface  on  the  evaporation  of 
the  "quarry  sap."  This  skin  once-  removed  never 
seems  capable  of  replacement,  and  there  is  always  a 
danger,  in  applying  solutions  or  chemicals  which  re- 
sult in  precipitation,  of  obtaining  a  skin  which  by 
further  disintegration  becomes  detached  from  the 
stone,  leaving  it  worse  than  before.  I  fear  we  shall 
he  told  that  much  of  our  architectural  ornament  in 
stone  involves  the  use  of  material  in  a  manner  which 
can  only  lead  to  decay  through  lodgement  of  dirt  and 
moisture  even  in  a  comparatively  innocuous  atmos- 
phere. Probably  the  physical  characters  of  stone  are 
more  important  than  chemical  differences  in  compo- 
sition. Again,  compactness  is  no  criterion  of  dura- 
bility; for  example,  Ketton  stone,  with  its  large, 
rounded  grains,  weathers  in  town  atmospheres  better 
than  some  stones  more  dense  in  character.  The  dura- 
bility of  a  stone  often  depends  much  more  on  the  char- 
acter of  a  small  percentage  of  cementing  material  than 
on  that  of  its  main  ingredients.  Scientists  have  yet 
told  us  little  about  the  real  meaning  of  adhesion  and 
cohesion,  and  we  seem  a  long  wax-  from  any  standards 
by  which  to  measure  these  important  properties. 
Bricks  and  Tiles 

We  are  all  conversant  with  the  disastrous  defects 
winch  often  occur  only  after  some  years  in  roofing 
tile-.  \  careful  report  is  wanted  on  the  conditions 
of  manufacture  and  an  investigation  into  the  subject 
ot  shelling,  lamination,  and  the  effect  of  slope  angles, 
and  climatic  conditions.  Why  should  the  old  tiles  last 
150  years,  while  many  modern  ones  are  hardly  able 
to  stand  a  single  decade? 

The  wonderful  condition  of  certain  old  tiles  after 
a  century  of  wind  and  weather  is  ascribed  by  some  to 
the  mellowing  of  the  clay  before  use.  This  mellowing 
can  only  mean  disintegration  and  chemical  changes. 
including  the  removal  by  solution  of  undesirable  in- 
gredients, and  there  seems  no  reason  why  the  cbemist 
should  not  seriously  take  up  this  subject  with  a  view 
to  removing  the  loss  and  embarrassments  resulting 
from  defects  in  composition.  As  regards  pressed  tiles 
it  must  be  remembered  that  almost  any  substance 
lends  to  laminate  under  pressure;  even  such  a  homo- 
geneous material  as  wax  will  show  this  effect.  Tt 
would  be  interesting'  to  discover  whether  any  relation 
exists  between  durability  and  plasticity,  a  property 
much  influenced  by  hydrated  oxide  of  iron  and  carbon- 
aceous matter  as  well  as  by  the  amount  of  true  clay 
substance — kaolin.  Bricks  used  in  such  vast  quanti- 
ties require  more  attention  as  regards  impurities  such 
as  appreciable  fragments  of  lime  and  objectionable 
soluble  sulphates.  The  danger  of  lime  in  bricks  and 
tiles,  of  course,  arises  from  the  great  expansion  result- 
ing in  the  pre-ence  of  moisture.  When  in  minute  frag- 
ments the  porosity  of  the  material  is  usually  sufficient 
to  admit  of  this  expansion,  but  when  lime  is  present 
in  pieces  of  appreciable  size  cracking  or  bursting  must 
result.  Lime  cartridges,  indeed,  were  used  before  the 
days  of  gunpowder  for  blasting.  Fortunately  lime  is 
\  er\    easily  detected. 

The  "salting"  of  bricks  again,  due  largely   to  sul- 
phate  of   soda,   often    has   disastrous   effects   on    decor 
ative  work,  and  this  efflorescent  material  max   be  form 
ed  by   faulty  tiring  and  bad  coal  even   if  absent  in  the 
i  iriginal  clay.  • 

Timber 

Timber  in  its  converted  condition  is  a  material  up 
on  which  mam  researches  are  urgently  needed.    Most 


of  our  other  materials  are  of  mineral  origin  and  their 
deca)  is  due  to  oxidation  or  other  chemical  reactions 
which  limit  the  held  to  the  work  of  the  chemist,  phy- 
sicist and  mineralogist.  Here,  however,  we  have  an 
organic  edible  substance  open  to  the  ravage-  of  in- 
sects and  fungoid  growths.  We  are  all  conversant 
with  the  defect-  produced  by  boring  beetles  or  worm. 
though  the  work  of  these  industrious  insects  is  often 
neglected.  Many  of  our  fine  old  roofs  and  much  hid- 
den structural  timber  fall-  a  prey  to  these  creature-. 
More  dire  and  urgent  i-  the  terrible  scourge  of  dry- 
rot  caused  by  the  fungus  Merulius,  which  almost 
amounts  to  a  national  plague,  much  accentuated  since 
tin-  war  a-  the  result  of  the  use  of  sappy  and  tUUea! 
ed  timber  and  the  inevitable  neglect  of  property  which 
has  often  allowed  deterioration  to  extend  so  far  that 
insufficient  protection  from  weather  has  resulted. 
What  the  annual  cost  of  this  pest  is  it  would  be  un- 
wise to  hazard,  but  I  alone  have  seen  probably  a  do/en 
cases  involving  repairs  amounting  to  many  thousands 
of  pound-  in  the  last  twelve  months.  Yet  we  have  nut 
a  single  recent  comprehensive  volume  on  the  subject 
in  this  country  and  but  few  workers,  and  these  mostly 
engaged  also  oil  other  duties.  The  mycologist  has 
little  regard  for  the  practical  side  of  this  problem, 
while  the  architect  considers  it  too  botanical  for  his 
sphere  of  action,  and  as  far  as  \  am  aware  our  students 
are  taught  little  or  nothing  about  it.  Meanwhile  the 
country  suffers  while  no  effort  is  made  to  stamp  out 
infection  at  its  source. 

Much  might  be  done  to  check  the  evil  by  insisting 
upon  more  sanitary  conditions  at  the  docks  and  in  our 
timber  yards,  where  infected  wood  is  often  treated 
with  no  more  care  than  brick  rubbish  and.  indeed,  is 
sometimes  used  as  a  convenient  sub-stratum  in  which 
to  place  sound  timber.  Our  Science  Committee  is 
making  what  will,  T  hope,  prove  a  valuable  investiga- 
tion into  the  storage  conditions  of  timber,  and  after 
the  submission  of  its  report  to  the  Council  it  is  to  he 
hoped  that,  if  this  course  seem  justified,  this  Institute 
will  press  for  legislation  to  improve  and  control  condi- 
tions of  timber  storage.  Meanwhile  we  want  an 
organized  body  of  whole-time  workers  prosecuting  re- 
Searches  into  the  entire  subject  of  diseases  in  con- 
verted timber,  and  probably  few  national  investments 
would  pay  better. 

Metals 

Tn  the  decay  of  metals  atmospheric  impurities  play 
an  important  part,  but  moisture  and  carbonic  acid. 
which  must  be  regarded  as  normal  constituents,  are 
responsible  for  decay  apart  from  aggravating  addi- 
tions such  as  sulphuric  acid  found  in  most  town  air-. 
Attention  has  recently  been  directed  to  the  preventive 
or  inhibiting  action  of  certain  substances  as.  for 
ample,  lime  protecting  iron  in  concrete.  Again,  we 
have  new  certain  steels  which  resist  corrosion  owing 
to  the  presence  of  small  quantities  of  vanadium.  Mosl 
commercial  metal-  are  really  alloys  and  a  great  deal 
has  yet  to  be  learnt  on  tbe  composition  of  alloys 
relative  to  resistance  to  corrosion.  The  discovery  of 
a  metal  strong  enough  for  structural  work  and  cheap 
enough  for  use  which  will  resist  atmospheric  corrosion 
and  therefore  will  not  require  the  services  of  the  paint- 
er does  not  seem  an  impossibility,  and  such  a  discovery 
would  be  worth  many  years  of  well-paid  research 
work..  Even  if  an  alloy  research  failed  some  skin 
treatment  at  the  time  of  manufacture  might  prove 
effective.  1  have  an  ingot  of  copper  clothed  perman- 
ently with  that  beautiful  red  oxide  temporarily  pro 
du  ed  on  clean  copper  by  a  London  fog.    This  has  had 
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quite  a  chequered  career  in  my  possession  for  30  years, 
but  its  surface  remains  clean  as  it  came  from  the 
mould.  The  decay  of  zinc  is  really  a  very  serious  mat- 
ter for  owners  of  small  town  property  and  probably 
depends  in  a  great  measure  on  impurities  in  the  metal. 
There  is  no  special  difficulty  in  preparing  pure  zinc, 
nor  should  it,  1  think,  be  prohibitive  in  cost.  It  would 
be  a  comparatively  simple  matter  to  produce  cost  and 
durability  statistics  for  various  qualities  of  this  metal. 

Paints 

Paints  and  varnishes,  perhaps  the  most  difficult  of 
materials  to  assess,  need  more  experimental  work. 
For  example,  experiments  made  some  years  ago  show- 
ed that  in  two  similar  paints  the  sizes  of  the  solid  par- 
ticles were  respectively  125  and  2.500  to  the  linear 
inch,  and  that  the  latter  had  twice  the  durability  of 
the  former.  Oxide  of  iron  paint  in  oil  varies  in  price 
more  than  50  per  cent.,  according  to  quality,  but  very 
slender  means  exist  for  ensuring  that  we  get  the  best 
when  we  demand  it. 

The  solid  body  matter  in  a  paint  possibly  bears 
some  resemblance  to  the  aggregate  in  a  concrete,  the 
oil  acting  as  a  vehicle  and  binding  material,  and  if  we 
want  our  paints  to  resist  weather  it  does  not  seem  un- 
reasonable to  use  our  experience  of  concrete  as  an 
analogy,  ft  has  been  proved  that  aggregates  to  resist 
moisture  must  be  composed  of  particles  of  varied  size, 
and  it  seems  not  unlikely  that  this  would  prove  true 
of  paint  bases.  Moreover,  varied  size  in  aggregate 
particles  makes  for  greater  strength.  A  thin  elastic 
film  of  dried  oil  may  not  be  comparable  with  crystal- 
lized lime,  but  there  are  some  who  hold  that  even  the 
sitting  of  cement  is  entirely  due  to  colloidal  or  glue- 
like bodies.. 


The  different  materials  used  in  the  paint  trade,  in- 
cluding the  vast  number  of  pigments,  do  not  number 
much  less  than  a  thousand.  Among  the  150  pigments 
in  common  use  about  17  per  cent,  are  liable  to  fade, 
and  this  is  a  subject  worthy  of  investigation.  The 
nature  of  the  gums  and  resins,  a  most  difficult  subject, 
is  vet  imperfectly  understood,  and  varnishes  wlvch  are 
made  from  these  resins  arc  open  to  much  adulteration. 
The  recent  use  of  substances  of  vegetable  origin  dis- 
solved  in  organic  liquids — for  example,  the  so-called 
cellulose  acetate — suggests  that  our  organic  chemist  - 
might  help  in  finding  substitutes  for  some  of  the  very 
costly  varnishes  now  used  in  first-class  work. 

Though  painting  may  be  a  very  small  matter  in  an 
initial  building  contract,  its  periodical  repetitron  makes 
the  material  really  important 

Glass 

Our  Research  Committee  started  an  investigation 
on  the  improvement  of  pavement  lights,  and.  through 
the  kindness  of  an  optical  expert,  and  the  makers, 
samples  of  a  new  glass  have  been  exposed  in  a  London 
pavement  for  three  years.  The  results  of  this  experi- 
ment do  not  promise  to  be  satisfactory,  but  it  should 
really  now  be  possible  to  produce  a  transparent  me- 
dium able  to  resist  abrasion,  which  would  result  in 
great  improvement  t<i  much  basement  property. 

These  are  but  a  few  of  the  problems  wlreh  deserve 
attention,  but  many  others  suggest  themselves,  as.  fur 
example,  proprietary  plastic  floor  and  wall  coverings. 
which  should  at  least  be  guaranteed  not  to  contain 
certain  injurious  ingredients.  Again,  such  subjects 
as  the  acoustic-  of  buildings,  to  which  study  a  specal 
institute  is  devoted  in  America  and.  1  believe,  also 
in  Germany,  though  strictly  outside  the  scope  of  this 
paper,  demand   much   elucidation. 


Bituminous  Surface  Treatments 

Abstract  of  Paper  Presented  Before  Recent  Convention  of  the 
Canadian  Good  Roads  Association  at  Halifax 


By  COL.  W.  D.  SOHIER 

Ex-Chairman,   Massachusetts   Highways   Commission 


WE  have  found  that  whenever  a  road  has  an 
average  of  more  than  150  motor  cars  a  day. 
it  is  impossible  to  maintain  either  a  gravel 
mad  or  a  water-bound  macadam  without 
some  bituminous  surface  on  the  top.  This  can  be 
either  of  tar  or  asphaltic  oil;  never  use  any  oils  that 
have  a  parafine  base.  Parafine  is  a  lubricant,  and  you 
want  to  use  something  that  sticks  your  road  together. 
You  can  always  tell  whether  the  material  you  are 
going  to  use  will  produce  good  results  or  not  by  put- 
ting some  on  your  finger  and  thumb  and  rubbing 
them  together.  If  they  stick  together  and  you  cannot 
rub  the  material  off  the  finger  without  the  use  of 
pumice  stone  or  sapolio  or  your  penknife  it  will  stick 
to  the  road.  If  it  will  wipe  off  with  a  newspaper  or 
blotting  paper  and  merely  leave  your  finger  greasy 
and  dirty,  then  it  will  be  no  good  on  the  road. 

In  getting  ready  to  apply  a  bituminous  surface 
treatment  always  get  out  your  covering  and  spread  it 
on  tlu-  road  side  before  you  start  to  apply  the  bitu- 
men. It  requires  about  10  pounds  of  gravel  or  sand  cov- 
ering for  every  square  yard  of  road  surface  when  you 
are   using  the  lighter  cold   tars  or  oils;    the   heavier 


grades  will  require  from  15  to  20  pound-  to  the  square 
yard.  If  possible  always  spray  on  your  bituminous 
material  with  a  pressure  distributing  machine.  Apply 
from  a  third  to  a  half  gallon  to  the  square  yard,  and 
apply  it  to  only  one-half  of  the  width  of  the  road  at 
a  time  ;  have  your  men  who  are  to  spread  the  covering 
follow  right  along  and  spread  it  as  quickly  and  as 
evenly  as  possible.  Have  them  go  back  and  be  sure 
that  the  whole  road  is  covered  and  kept  covered  so 
that  it  does  not  bleed,  at  any  rate  for  the  first  week. 
and  go  back  and  cover  it,  if  you  applied  in  cold 
weather,  on  any  hot  day  when  it  surely  will  bleed. 

Bituminous  Materials 
In  regard  to  the  material,  we  have  got  most  ex- 
cellent results  with  coal  tar  and  material  like  Tarvia  B 
on  both  well  shaped  gravel  and  macadam  road,  but  be 
sure  the  surface  is  very  firm  or  hard.  The  tars  set  up 
almost  immediately,  are  brittle,  do  not  heal  them- 
selves and  while  they  make  a  most  excellent  road  sur- 
face, they  should  not  be  used  upon  any  loose  or  un- 
compacted  road  surface.  They  tend  to  break  and  go 
into  pot  holes  and  if  these  are  not  immediately  patched 
your  road  very  soon  disintegrates  and  goes  to  pieces. 
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'I'lu-  proper  way  is  to  renew  the-  surface  film  im- 
mediately the  underneath  road  surface  is  uncovered, 
otherwise  a  spot  starts,  and  in  wet  weather  the  water 
runs  into  this  hole;  the  motors  throw  it  out  con- 
stantly, the  water  runs  hack  again  from  the  water 
proof  road  surface  around  it  and  in  a  week  or  ten 
days,  you  have  a  hole  as  his;"  as  a  wash  basin,  and  in 
a  month  it  may  he  as  big  as  a  bushel  basket.  Eternal 
patching  is  necessary  for  the  preservation  of  your 
road. 

Asphaltic  Oils 

The  asphaltic  oils,  on  the  other  hand,  can  he  ap 
plied  to  softer  and  looser  road  surfaces,  particularly 
gravej.  You  can  use  the  asphaltic  oils  that  can  he  ap- 
plied cold  containing  about  45  to  50  per  cent,  of 
asphalt.  Apply  about  a  third  of  a  gallon  to  the  square 
yard  of  road  surface  and  cover  it.  in  the  manner  de- 
scribed above.  This  treatment  can  lie  repeated,  and 
when  asphalt  is  used  you  will  find  that  you  can  shape 
your  road  hack  in  the  spring  and  apply  your  second 
surface  treatment  and  you  will  have  a  considerable 
quantity  of  the  asphalt  left,  so  that  the  results  the 
second  year  are  much  better  and  more  permanent 
than  they  were  the  first.  After  two  or  three  applica- 
tions, unless  your  traffic  is  extremely  heavy,  you  will 
find  that  you  have  a  road  surface  thai  may  go  for  a 
year  or  two  years,  without  another  treatment,  always 
provided  you  keep  it  properly  patched. 

Patching 

Patch  before  you  get  a  hole,  keep  the  surface  in- 
tact; that's  much  the  cheapest  way.  Assuming,  how- 
ever, that  you  get  a  hole,  1  want  to  give  a  word  of 
advice  about  how  to  patch  it.  Make  the  sides  of  the 
hole  with  a  little  shoulder,  to  hold  the  material  in 
place,  use  some  patching  material,  either  the  asphaltic 
"il  used  on  the  road,  or  K.  P.,  which  is  a  material 
made  of  tar  that  can  he  used  cold,  or  something  like 
Deadly  oil  which  is  a  fluxed  asphalt  that  can  he  used 
cold.  Grade  your  materials,  using  either  gravel,  bank 
oi'  broken  stone,  with  sizes  that  are  at  least  a  half  the 
depth  of  the  hole,  for  the  larger  sizes  and  graded  down 
to  the  very  finest  sand,  say  a  sand  that  will  pass  a  200 
mesh,  lie  sure  it  is  thoroughly  .mixed  and  coated  be- 
fore it  is  taken  out  on  the  road  and  put  into  the  hole. 
Tamp  it  in.  Remember  that  it  expands  a  little  with 
water  and  so  leave  the  hole  possibly  one-quarter  61 
an  inch  below  the  surrounding;  surface  of  the  road  or 
you   will   find  a  hunch   will   develop   later. 

After  thi'  patch  is  made  cover  it  with  dry  sand,  or 
if  necessary,  dirt  from  the  road  side  to  keep  it  from 
being  picked  up  by  passing  vehicles.  You  want  to 
keep  your  bituminous  surfaces  on  the  road  and  to  do 
this,  they  must  stick  to  the  road  more  firmly  than 
they  stick  to  the  tires  of  a  passing  vehicle. 

Bituminous  Gravel 
We  have  had  most  excellent  results  in  Massa 
chusetts  in  building  what  might  he  called  gravel  as- 
phalt roads.  We  have  built  them  since  1912,  and  they 
are  all  on  the  job  to-day  and  in  excellent  condition.  As 
we  have  gone  along,  we  have  constantly  huilt  them 
heller  and  stronger  because  of  the  increase  in  heavy 
motor  truck  traffic.  Originally,  we  merely  made  a 
sub-base  carefully  compacted  to  a  true  crown  and 
grade,  mixed  our  gravel  and  asphalt  in  the  pit.  hauled 
it  to  the  road,  spread  it  evenly  over  the  surface  IS  to 
21  feet  in  width,  about  3  inches  in  depth  loose,  so  that 
when  it  was  rolled  it  compacted  to  two  inches.  All 
our  later  roads  have  had  about  4  inches  of  very  care- 
fully   shaped,    rolled    and    compacted    broken    stone   or 


very  coarse  gravel  in  the  stih-hase.  and  the  asphaltic 
gravel  has  been  spread  upon  that. 

The  mixture  must  he  very  evenly  spread,  so  that 
it  will  compact  smoothly  and  without  any  rolls  or 
humps.  To  do  this,  it  is  absolutely  necessary  that  it 
should  he  dumped  on  a  dump'ng  hoard,  preferably 
sheet  iron,  and  shovelled  from  this  hoard  a-  evenl 
possibly  onto  the  road  and  then  very  carefully  spread 
upon  the  road  with  rakes,  SO  as  to  secure  uniform 
spreading  and  density.  As  soon  as  possible,  this 
Should  he  rolled  with  a  light  roller.  A  tandem  roller 
is  best,  hut  a  horse  roller  can  he  used  if  necessary. 
Roll  it  not  only  lengthwise  hut  crosswise  and  diagon- 
ally, so  as  to  avoid  any  wavy  surface.  Never  let  the 
roller  stand  on  any  of  the  soft  material  or  even  stop 
on  it  until  it  is  thoroughly  cool  and  compacted,  be- 
cause it  will  make  a  depression.  Run  the  roller  on 
the  hard  surface  beyond  to  avoid  abrupt  stops. 

In  building  these  roads,  the  gravel  has  to  he  heated 
uniformly  to  250  to  300  degrees  F.    The  asphalt  must 

he  heated  in  kettles  to  300  to  350  degrees  I'".  The  twe 
should  then  he  mixed  in  some  mechanical  mixer,  pre- 
ferably  a  hot  mixer;  from  this  it  is  dumped  into  the 
cart  and  carried  to  the  road  and  spread. 

It  is  ready  to  roll,  and  should  he  rolled  while  it  is 
still  soft  enough  to  compact  thoroughly;  this  means 
the  temperature  of  the  mixture  should  he  from  90  to 
120  degrees.  This  part  of  the  work  is  occasionally 
troublesome,  particularly  when  the  mornings  and 
evenings  are  cool,  because  the  bottom  being  on  the 
ground  and  on  the  top  being  exposed  to  the  air  will 
cool  more  rapidly  than  the  middle.  You  cannot  roll 
while  the  middle  is  too  -oft  or  too  hot,  because  it  will 
then  scpieeze  out  ahead  of  the  roller  and  make  waves. 
You  must  thus  wait  until  you  can  roll  it  without  hav- 
ing it  push  out  much  ahead  of  the  roller. 

Where  the  traffic  is  heavy  and  we  were  building 
a  bituminous  gravel  road,  we  have,  of  course,  put  in  a 
foundation  of  gravel  or  field  stone  where  the  sub-soil 
was  not  good.  We  have  then  usually  put  a  crusher 
into  the  gravel  pit  and  crushed  the  larger  stone,  and 
perhaps  field  stone  as  well,  and  have  laid  the  founda- 
tion of  broken  stone  about  4  inches  thick,  well  shaped 
and  thoroughly  roiled.  On  this,  we  have  spread  the 
mixed  gravel  and  oil.  so  that  it  would  he  about 
inches  thick  after  rolling  with  a  steam  roller.  Even 
with  good  soil  conditions,  where  the  roads  had  heavy 
traffic,  we  have  used  either  broken  stone  or  gravel  in 
the  sub-base,  SO  that  when  watered  and  thoroughly 
rolled  by  the  steam  roller,  it  would  he  4  or  5  inches 
in  thickness. 

The  top  course  or  wearing  surface  is  just  a  mixture 
of  asphaltic  oil  of  from  90  to  120  penetration,  thor- 
oughly mixed  with  the  heated  gravel,  and  spread 
evenly  so  that  it  would  he  about  2'.<  inches  thick  after 
rolling.  A  tandem  roller  seems  to  he  the  best  for 
rolling  this  material,  as  it  can  he  used  while  it  is  hot- 
ter without  producing  depressions  like  a  heavier 
steam  roller.  This  mixture  usually  requires  about 
from  20  to  22  gallons  of  oil  to  the  cubic  yard  of  I 
gravel,  the  oil  being  measured  hot.  The  best  results 
are  obtained  by  the  use  of  a  gravel,  using  no  size  above 
l'l  inch,  but  containing  the  other  sizes  down  to  the 
very  finest  material.  It  is  advisable  sometimes,  if 
you  have  not  enough  fine  sand  in  the  gravel,  to  use 
stone  dust  or  secure  some  fine  sand,  as  the  fewer  the 
voids  and  the  denser  the  mixture,  the  better  the  re- 
sults. Here  again,  the  finer  the  material,  the  greater 
the  quantity  of  asphaltic  oil  that  must  be  used  pet 
cubic  yard  and  the  stiller  the  asphalt  that  should  be 
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u-ed.  Roads  built  of  these  surfaces  have  withstood 
very  heavy  traffic  where  the  foundations  are  good 
from  8  to'  9  years  already,  and  are  still  in  good 
condition. 

Eighteen  Feet  in  Width  is  Needed 

These  mads  should  he  built  at  least  IS  feet  in 
width,  even  with  good  material  in  the  shoulders:  with 
poor  material,  they  should  he  1''  or  3)  feet  in  width  to 
prevent  having  the  sides  cut  oft'.  A  crown  of  %  inch 
to  the  foot  is  better  than  a  x/i  inch.  We  now  have  a 
practice  of  hanking'  all  of  our  corners  and  curves  where 
that  is  physically  possible  and  giving  them  a  grade 
from  the  outside  to  the  inside  of  '  :>  to  :!'t  of  an  inch 
to  the  foot  of  width. 

Originally,  these  roads  cost  no  more,  and  usually 
a  little  less,  than  waterbound  macadam,  and  they  were 
much  more  economical  to  maintain  and  withstood 
automobile  traffic  and  motor  traffic  much  better.  They 
originally  cost  about  60  cents  per  square  yard,  includ- 
ing the  broken  stone  or  gravel  bottom,  but  not  includ- 
ing grading,  foundation  or  drainage.  East  year  the 
cost  for  the  surface  ran  up  to  $1.25  to  $1.50  per  square 
vard. 

Traffic 

It  is  hard  to  predict  just  what  traffic  sand  and  <>il 
wads  will  withstand.  They  have  now  stood  for  \1 
years  in  reasonably  good  condition  and  carried  600  to 
800  automobiles  a  day.  47  to  70  2-h6Yse  teams  a  day, 
and  an  average  of  about  38  trucks  a  day.  There  have 
had  go  over  them  without  any  noticeable  damage  quite 
a  few  motor  trucks  carrying  oil  or  gasoline  that  would 
weigh  up'to  14  tons  including  truck  and  load. 

The  gravel  and  oil  mixed  roads,  and  those  that 
have  been  re-surfaced  with  gravel  and  oil,  have  stood 
satisfactorily  for  6  to  8  years  with  much  heavier  traffic 
than  this,  especially  in  trucks.  I  have  in  mind  one 
section  in  particular  that  was  constructed  and  opened 
up  to  traffic  leading  directly  to  Camp  Devens,  where 
they  had  a  cantonment  for  about  30,000  soldiers,  built 
during  the  war.  On  some  days  there  were  as  many  as 
700  trucks  going  to  that  cantonment,  and  when  they 
built  a  very  large  hospital  there,  they  moved  from  30 
to  40  lumber  trucks,  weighing  12  to  13  tons,  including 
the  load,  over  that  road  every  day.  This  made  a  very 
heavy  traffic  indeed  for  the  two  years  that  that  road 
has  been  built.  T  think  I  am  safe  in  saying  that  that 
road  has  never  shown  any  signs  of  weakness  or  needed 
arty  patching  whatever. 

For  the  information  of  road  builders.  1  will  print 
in  this  paper  a  table  showing  average  daily  traffic  on 
the  roads  in  Massachusetts,  and  the  amount  of  traffic 
that  I  believe  our  experience  shows  that  a  given  type 
of  road  or  road  surface  can  economically  withstand, 
-bowing  also  where  we  have  found  that,  because  of  the 
density  of  the  traffic,  a  different  treatment  or  more 
expensive  type  of  road  surface  was  not  only  necessary 
but  more  economical. 


Light 
teams, 
carriages, 
wagons 
A  good  travel  road 
will     wear     reas- 
onably   well   and 
be         economical 

witli 50-76 

Needs    to    be    oiled 

witb 50-75 

p<  tiled  gravel,  fairly 
good    beavy   cold 

nil.  '/.  gal.  to  the 
sq.    yd.,    applied 

annually   with    ..      75-100 


Heavy 
Heavy  teams 

teams  '1  ,»r  more    Automobiles 

1    horse        horses 


5-80 


-30 


;h     ,o 


1(1-1.-. 


10-15 


.vi   to   7  5 

( Ivor   75 


•'.nil    to    700 
or    more 


Water  -  bound  ma- 
cadam will  stand   L75-200       175-800        60-80        not       ovel 

5(1    at     high 

speed 
Cold  oil  or  tar  will 
prove  serviceable 
on    such    macad- 
am   with 175-200        175-2W 80  10-500 

Macadam  will  then 
stand       but       the 

stone  wears  with  I  .  >  800  96   iO  il 

Water  -  bound  ma- 
cadam with  hot 
asphaltic  o  i  1 
blanket     will     be 

■conomieal     with    loni.'.u         50  85-30         1500      and 

more      with 
fewer 
teams.        50 
trucks. 
Hut    will    crumble 
and   perhaps    fail 
with     over     .... 
I  on  narrow    tires. 
ice,      farm      and 

\\  ood  teams,  etc.  I  75  3J) 

\\  ater  -  bound  ma- 
cadam with  a 
g  o  o  d  surf; 
coating  of  tar 
gal,  to  the 
s(|.        yd.)        will 

stand     with     100-150  50-75  25-:;"  I' 

but     requires     to  ore. 

be    re-coated    an- 
nually     with 
gal.    of    tar    per 

-'i    yd 

It  is  assumed  that  all  road  surfaces  are  kepi  con 
stantly  patched,  that  before  applying  bitumen  the  road 

surface  is  cleaned  and  patched,  and  the  bitumen  cov- 
ered with  pea  stone  and  sand  or  gravel  and  kept  i 
ered  so  that  it  never  picks  up. 

<  >f  conr.se.  in  connection  with  this  table  it  is  abso- 
lutely essential  that  the  drainage  and  foundation  are 
sufficient  and  the  material  used  is  strong  enough  to 
carry  the  heaviest  load  which  goes  over  the  road  with- 
out the  road  being  rapidly  destroyed. 

The  above  results  have  all  been  obtained  on  many 
miles  of  road  where  we  have  used  a  good  grade  of 
asphaltic  oil,  either  hot  or  cold,  heavy  or  light,  or  a 
good  grade  of  refined  tar.  We  have  had  many  failures 
on  short  sections  of  road  where  a  non-asphaltic  oil  was 
used  or  a  poor  grade  of  oil  or  tar,  and  many  proprie- 
tary so-called  dust-layers  have  failed.  Roads  that 
failed  have  been  re-surfaced  or  re-treated,  but  the 
results  are  not  tabulated  in  the  above  table. 

A  blanket  coat  of  hot  oil  on  macadam  will  carry 
a  much  larger  number  of  teams  if  there  arc  tw< 
three  automobiles  on  pneumatic  tires  to  each  team  to 
keep  the  bituminous  surface  constantly  rolled  down 
when  the  horses  and  team  pick  it  up.  <  >n  the  other 
hand,  very  few  teams  on  narrow  tires,  or  few  very 
heavy  teams  every  day,  will  destroy  the  surface  if  the 
load  is  heavy  enough  to  shear  down  entirely  through 
the  surface  to  the  stone.  If  this  process  i<  repeated 
(nice  or  twice  a  day,  a  rut  soon  develops  and  the  road 
becomes  muddy  and  the  bituminous  surface  rapidly 
disintegrates.  Light  oil  or  cold  tar  will  then  lie' more 
serviceable,  laying  dust  while  the  stone  takes  the 
wear. 

We  have  maintained  a  few  miles  of  road  in  reason- 
ably satisfactory  condition  with  annual  applications  of 
cold  tar  or  water  annually,  and  the  results  have  been 
about  the  same  and  certainly  no  better  than  where  we 
have  applied  two  quarter  gallon  coats  per  square  yard 
of  light  asphaltic  oil  the  first  year  and  one  quarter 
gallon  per  square  yard  each  succeeding  year. 
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Refined  Tar  in  Road  Construc- 
tion and  Maintenance 

Description  of  Materials  and  Methods  That  are  Widely  Used  to 
Repair  Macadam  and  Gravel  Roads  with  Good  Results 

By  PHILIP  P.  SHARPLES 

Manager,   General   Tarvia  Department,   the   Barrett   Co.,   New  York. 

Before    Canadian    Good    Ron  ition, 


REFINED  tar  for  modern  road  construction  and 
maintenance   lias   been   in    use   almost   as   long- 
as'  the  automobile,  the  factor  in  road  use  that 
made  it  a  necessity.     From  its  first  crude  be- 
ginnings at   Nice  on  the  Riviera,  the  use  of  refined  tar 
has  become  of  great  importance  in  road  economics. 

'flic  presenl  costs  of  road  construction  which  still 
continue  high,  lead  us  to  save,  if  we  can,  the  building 
of  a  new  road  by  the  better  maintenance  of  the  old. 
If  we  are  forced  to  build,  it  leads  us  to  choose  care- 
fully the  type  of  road  to  satisfy  the  traffic  with  the 
least  expenditure  of  present  funds  and  with  as  low  as 
possible  a  yearly  expense  for  upkeep  and  repair. 

few  who  have  not  given  it  study  are  aware  of  the 
large  sum-,  of  money  that  can  be  profitably  spent  upon 
our  old  roads  at  the  present  lime,  rather  than  to  re- 
place them  with  new  construction.  The  higher  types 
of  roads  are  now  costing  $30,000  to  $50,000  per  mile 
for  the  road  top  alone.  The  interest  on  this  amount 
of  money  will  yield  a  fund  of  $1,500  to  $2,500  per  mile 
per  year  which  could  be  spent  in  maintaining  a  present 
road  rather  than  replacing  it.  To  this  should  also  be 
added  the  refunding  charges  on  the  road  which,  with 
a  probable  life  of  twenty  years  for  the  road,  would 
yield  another  similar  sum.  In  addition,  there  is  the 
maintenance  of  the  improved  road  which  could  hardly 
be  expected  to  be  less  than  $500  per  mile  per  year 
through  a  long  period  of  years.  The  total  giyes  the 
sum  of  $3,500  to  $5,500  per  mile  per  year,  which  can 
be  spent  in  reviving  or  maintaining  an  existing  road 
rather  than  in  replacing  it. 

The  same  sort  of  comparison  can  be  drawn  be- 
tween the  high  cost  type  of  construction  and  a  low 
ciot  type  of  construction.  As  types,  we  can  mention 
gravel  roads  at  $5,000  to  $6,000  per  mile;  macadam 
with  surface  treatments  at  $15,000  to  $20,000  per  mile  ; 
Concrete  at  $30,000  to  $50,000  per  mile;  and  bitumin- 
ous top  on  concrete  base  at  about  the  same  price;  and 
block  pavements  at   very  much  higher  figures. 

The  Use  of  Refined  Tars 

Refilled  tars  are  to  a  large  extent  used  at  the  pre- 
sent time  for  maintaining  macadam  and  gravel  roads 
and  for  strengthening  the  macadam  tops  of  pavements 
by  the  method  of  construction  known  as  penetration 
macadam,  'flic  manufacture  of  the  tar-  has  been 
brought  to  a  high  state  of  perfection,  and  the  largest 
manufacturers  take  great  pride  in  keeping  the  ma- 
terials standard.  Laboratories  are  provided  for  test- 
ing both  the  raw  materials  and  the  finished  product. 

flu-  use  of  tar  materials  for  surface  treatment 
over  macadam  roads  began  in  France  in  1901,  and 
was  soon  transferred  to  England  and  to  the  United 
States.  Their  US«  in  Canada  followed  in  1908  with 
some  experiments  at  Toronto,  The  early  materials 
were  of  such  viscosit)   that  it  was  necessarj   to  apph 


them  hot.  Rather  crude  methods  were  used,  but 
even  at  that,  the  result-  were  rather  surprising.  One 
of  the  earliest  road-  treated  was  the  Metropolitan 
I'arkway.  north  of  Boston,  Mas>.  This  has  been  main- 
tained up  to  the  present  time  with  the  same  grade  of 
material  and  has  through  all  these  years  been  in  mo-t 
excellent  condition.  The  v  early  coat  has  been  onl> 
a  few  cent-  per  yard.  \Yhen  it  i-  realized  what 
extremely  heavy  auto  traffic  this  road  takes,  often 
amounting  to  thousands  of  vehicles  per  day.  it  is 
quite  gratifying  to  know  that  a  road  can  be  kept  in 
such  good  condition  at  so  little  cost. 

Another  similar  road  type  in  the  vicinity  of  B 
is  the  Newton  Boulevard,  taking  all  the  traffic  to  the 
west  from  Boston  to  Worcester,  Springfield  and  New 
York,  'flu's  also  has  been  maintained  at  an  extremely 
low  cost  Both  of  these  instances  are.  however. 
unique  in  that  pleasure  auto  traffic  alone  i-  allowei 
'these  thoroughfares.  The  surface  mat  produced  by 
the  hot  material  is  slightly  tender  to  horse-drawn 
traffic,  and  where  this  traffic  is  large,  the  coating  i- 
cut  away  by  the  calks  on  the  horses'  shoes. 

Tar  Materials  Applied  Cold 
About  1907  there  was  developed  in  the  States  a 
new  coal  tar  material  for  surface  treatment  which  had 
the  great  merit  of  being  applicable  without  heating. 
This  solves  many  troublesome  problems  and  also  very 
much  lowers  the  cost  of  surface  treating  macadam 
highways.  The  method  has  been  very  widely  adopted 
and  where  macadam  highways  are  in  good  Condition. 
it  has  proved  far  the  cheapest  method  of  maintaining 
the  roadways,  (inly  small  amounts  per  square  yard 
are  used  in  yearly  treatments;  generally,  1/3 
Imperial,  the  first  year  and  1  5  gal.  Imperial,  or 
in  subsequent  years.  These  treatments  require  lighter 
cover  than  the  hot  surface  treatments,  and  in  some 
cases  where  the  traffic  may  be  blocked  off  from  the 
road,  the  cover  may  be  dispensed  with  altogether. 

These  surface  treatments,  coupled  with  repair  work 
done  with  cold  patching  materials,  give  a  system  of 
repair  and  maintenance  for  macadam  roads  that  has 
enabled  them  to  carry  •heavy  automobile  traffic  suc- 
cessfully. In  Canada,  the  treatments  are  used  on 
roads  like  the  York  County  System,  and  the  King 
Edward  Highway.  The  material  is  also  most  excel- 
lent  for  maintaining  any  bituminous  type  of  roa 

Experiments  have  been  tried  for  a  number  of  years 
on  the  application  of  this  method  to  gravel  roads. 
Gratifying  results  have  been  obtained  on  gravel  roads 
that  were  firm  and  hard  and  in  good  condition.  In 
Maine,  the  trunk  highwav  from  Kittery  to  Portland 
has  twenty-six  miles  of  gravel  road-,  part  <^i  which 
have  been  maintained  by  thi-  method  for  nine  years. 
While  the  cost  has  not  been  inconsiderable,  amount- 
ing  to  $500  per  mile,  per  year,  it  has  never- 
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theless  given  a  surface  that  takes  very  heavy  traffic 
i„  the  summertime,  3.000  to  5,000  automobiles  per 
day.  and  gives  a  surface  free  from  dust  and  mud  that 
is  entirely  satisfactory  to  the  summer  traffic. 

Tar  On  New  Gravel  Roads 

Experiments  have  been  tried  in  New  Hampshire 
and  Massachusetts  to  develop  a  method  of  building 
gravel  roads  in  such  a  way  that  the  cold  refined  tar 
may  he  applied  to  the  surface  immediately  after  con- 
struction rather  than  waiting  for  the  gravel  road  to 
season  in  the  regular  way.  Applications  of  about  one 
gallon  per  square  yard  with  proper  construction  and 
proper  maintenance  have  produced  very  interesting  re- 
sults. There  is  a  field  here  for  further  experimenting, 
but  the  data  already  obtained  points  the  way  for  the 
development  of  a  road  of  a  little  higher  type  than  the 
ordinary  gravel  road  that  would  be  of  great  economic 
advantage  in  localities  where  good  road  budding 
gravels  are  plentiful.  It  must  be  remembered,  how- 
ever, in  considering  any  gravel  road  problem,  that 
gravels  differ  greatly  even  in  relatively  small  areas  and 
That  it  is  only  certain  types  of  gravels  that  seem  to 
be   suitable   for   bituminous   treatment. 

Refined  tars  have  proved  especially  valuable  in 
strengthening  the  macadam  form  of  construction.  The 
wear  on  a  plain  macadam  pavement  takes  place  not 
only  from  the  abrasion  of  the  stone  on  the  surface, 
but  also  through  the  abrasion  of  the  stone  within  the 
body  of  the  road.  This  interstitial  wear  is  brought 
about  by  the  grinding  of  the  stone  together  under  the 
weight  of  traffic.  It  may  be  almost  entirely  eliminated 
by  the  application  of  the  proper  grade  of  refined  tar 
cement  to  the  stone  of  the  macadam  during  construc- 
tion by  what  is  called  the  penetration  method.  The 
base  is  prepared  as  for  any  good  road,  with  the  proper 
precaution  in  regard  to  drainage  and  foundation.  This 
base  should  be  built  as  well  as  for  an  ordinary  plain 
waterbound  macadam  road,  and  should  be  thoroughly 
consolidated  before  the  bituminous  top  is  applied.  The 
stone  for  the  bituminous  top  must  be  clean  and  of 
good  quality.  The  usual  depth  of  the  bituminous  top 
is  2yz  in.  when  finished. 

Stone  Properly  Rolled 

The  great  secret  in  successful  work  is  to  so  roll  this 
layer  of  stone  that  it  will  be  in  condition  to  properly 
receive  the  refined  tar.  The  stone  must  be  open 
enough  to  let  the  tar  into  the  road  and  yet  to  give 
the  strongest  type  of  construction,  it  should  be  locked 
together.  Not  every  stone  will  furnish  these  condi- 
tions, and  for  that  reason  some  study  is  required  in 
order  to  produce  the  best  results  with  any  given  stone. 
The  quantities  of  material  have,  in  the  course  of  time, 
been  fairly  correctly  determined,  although  these  will 
vary  somewhat  with  stone  conditions;  usually  1J4  to 
\J/>  Imperial  gallons  for  the  first  coat  and  1/3  gal.  to  l/2 
gal.  for  the  seal  coat,  has  gi\*en  the  best  results  on  a 
2l/2  inch  top.  It  is  also  usual  nowadays,  where  the 
road  is  subjected  to  much  traffic  to  put  on  a  further 
seal  coat  of  cold  refined  tar.  This  seeks  out  the  weak 
places  in  the  pavement  and  insures  a  waterproof  and 
homogeneous  surface. 

Roads  constructed  by  these  methods  have  proved 
not  only  of  reasonable  first  cost,  but  of  very  low  main- 
tenance cost.  Some  of  the  early  roads,  on  which  fig- 
ures on  maintenance  have  been  kept,  show  that  on 
residence  streets  of  cities,  work  of  this  kind  may  be 
maintained  over  long  periods  of  years  at  a  cost  of  lc 
or  2c  per  sq.  yd.  per  year.  The  first  road  built  in 
the  city  of  Cambridge,  Mass.,  Harvard  Street,  in  1908. 


is  still  in  active  service  and  in  very  satisfactory  con- 
dition. The  first  roads  also  built  in  Somerville.  Mass., 
in  1906,  are  still  maintained  with  this  type  of  surface- 
without  reconstruction  and  have  always  been  of  good 
appearance. 

Examples  in  Canada 

In  Canada,  there  have  also  been  some  noteworthy 
examples  of  early  construction.  Of  these  may  be 
mentioned  the  approach  to  the  Victoria  docks  in 
Montreal,  the  excellent  work  in  Mount  Pleasant  Ceme- 
tery. Toronto,  and  the  work  in  various  Ontario  cities, 
like  Kitchener,  Stratford,  and  Ottawa.  In  the  Mari- 
time provinces,  good  examples  may  be  seen  on  the 
Rdthsay  Road,  outside  of  St.  John,  and  more  recently, 
the  Bedford  Road  in  the  city  of  Halifax  and  between 
Halifax  and  Bedford.  This  road  is  not  yet  completed 
and  construction  is  now  going  on.  furnishing  a  good 
exhibit  of  the  methods  of  building  this  type  Of 
pavement. 

The  present  tendency  in  maintenance  and  repair 
work  is  to  follow  the  lines  laid  down  in  the  best  French 
and  English  practice  and  to  take  care  of  the  road  by 
the  patrol  system,  or  its  modified  form  called  the  gang 
system.  These  methods  are  applicable  to  al!  types 
of  roads,  but  in  the  case  of  bituminous  treated  and 
bituminous  roads,  the  system  has  received  a  great 
impetus  through  the  perfection  of  bituminous  repair 
materials  which  may  be  used  cold.  Coal  tar  binder  is 
cut  back  with  a  solvent,  so  that  after  use  in  the  road, 
the  solvent  evaporates,  leaving  an  excellent  binder  in 
the  stone.  In  the  case  of  patrolmen,  or  patrol  gangs. 
the  men  are  furnished  with  the  cold  patching  material 
which  they  use  at  discretion  in  repairing  breaks  in 
the  surface,  or  even  in  renewing  entire  sections  of 
the  roads.  In  city  and  town  work,  it  is  now  customary 
to  supply  the  stone  coated  with  the  cold  patching  ma- 
terial  from  a  central  point  where  small  concrete  mix- 
ers are  used  to  prepare  the  batches.  By  mixing  the 
material  up  on  rainy  days  and  using  it  on  pleasant 
days,  a  very  economical  upkeep  is  assured. 

Good  Results  of  Cold  Patching  Methods 
If_  these  cold  patching  methods  are  thoroughly 
carried  out.  astonishing  results  may  be  obtained  in 
repair  and  maintenance  work.  The  city  of  Somerville. 
Mass..  forjnstance,  has  a  large  mileage  of  macadam 
and  bituminous  macadam  roads  which  are  now  all 
surface  treated  with  bituminous  material.  These  roads 
are  kept  in  top-notch  condition  at  all  times  by  the 
use  of  cold  repair  materials.  No  break  in  the  surface 
is  allowed  to  remain  for  more  than  a  few  hours  after 
it  is  known  to  the  street  department.  A  very  perfect 
system  of  reporting  holes  has  been  built  up  through 
the  police  department  and  through  the  foreman  of 
the  street  department.  The  system  has  not  only 
proved  a  great  boon  to  the  users  of  the  road  but  has, 
a--  well,  proved  very  economical. 

In  Canada,  the  material  has  been  used  for  a  num- 
ber of  years.  Montreal  East  has  even  used  it  for  quite 
extensive  resurfacing  with  very  good  results.  The 
combination  of  cold  patching  and  surface  treatments 
gives  a  very  economical  system  for  the  maintenance 
of  many  different  kinds  of  pavements.  It  has  been 
equally  successful  with  high -type  pavements,  espec- 
ially with  wood  block  which  has  dried  out  and  given 
trouble  from  absorption  of  moisture. 

With    changing   traffic    conditions,    these    methods 
are  even  more  applicable  at  the  present  time  than  they 
ever  have  been  before.    With  the  practical  elimination- 
of  horse  traffic  in  many  sections  of  the  country,  the 
bituminous   surface   treatments   are   now    enduring   in 
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places   where   they    wen-   not   previously   very   satis 
factory  due  to  the  stripping  power  of  horses'  shoes 

and  steel  tires. 

The  study  of  coal  tar  materials  in  the  laboratory 
and  in  the  field  has  become  more  intensive  year  by 
year.  The  results  as  shown  by  the  past  have  been  oi 
great  importance  in  developing  tin-  road  programme. 
The  future  can  hardly  fail  to  bring  yet  more  im 
provements. 


Winnipeg  Engineers  Elect  Olficeis  for  Year 
1'rof.  E.  P.  Fetherstonhaugh  was  elected  chairman 
of  the  Winnipeg  branch  of  the  Engineering  Institute 
a1  the  annual  meeting  of  that  organization,  held  on 
May  12th.  George  Guy  was  re-elected  secretary,  and 
an  executive  committee  was  appointed  as  follows:  J. 
C.  LeGrand,  A.  J.  Taunton.  I).  A.  Ross.  (i.  II.  At- 
wood.  B.  S.  McKen/.ie  and  J.  M.   Leamy. 


Mainly  Constructional 

East  and  West— From  Coast  to  Coast 


filling  and  dredging  contract  i^  being  carried  out  by  M> 
Grant  i\  Mac  Donald,  Limited.  The  Northern  Construction 
Company,  who  have  contract  No.  ~.  for  the  construction  of 
a  considerable  portion  of  the  superstructure,  have  about  i.'.oo 
tons  of  steel  on  hand  and  the  steel  forms  are  ready  for  the 
pouring   of   the   concrete   columns. 

In    a    recent    house    building    contest,    on    the    Rowntrcc 
Estate,    Weston     Road,    Toronto,    four    houses    were    erected, 
equipped  with  heating  equipment,  etc.,  and  wired,  inside  of  17 
hours.     The  tour  contestants  were,   Harris  Ready-Cut    II 
(  o.,   I J  rant  ford  Sectional  House  Company,  Mr.  Carl  Seymour 
and   Mr.  A.   E.   LePage.     Mr.    \ .']■'..  LePage,  the  winner,  had 
7:s  men  at  work.     At  6  a.m.  the  cellar  of  Mr.  Le Page's  1 
was   started,  and   within   three  and  a  half  hours  it  was  com- 
pletely excavated  and  the  concrete  blocks  were  in  place,  and 
the  frame   work  begun  at   1  1 ::!()  a.m.     This  was  finished,  and 
by   three  o'clock   it   was  wired  and   plastered.     Half  an  hour 
later    the     furnace    and     plumbing     were    installed.       Al 
o'clock   the   windows   and    doors   were   in   place,   and   painting 
began.     At   s  o'clock   the   building   was   practically   completed 
with   the  exception  of  interior  decoration,. 


The  municipality  of  St.  Vital,  Man.,  will  receive  a  loan 
of   $150,000    for   housing   purposes   this   year. 

The  Hoard  of  Control,  of  Ottawa,  has  received  fifteen 
applications    for    the    position    of   city    architect. 

The  Canadian  immigration  authorities  recently  refused 
admission  to  :2.">  American  painters,  who  intended  taking  a 
job   at    the   Fort    Erie   race   track. 

Members  of  the  St.  John  branch  of  the  Engineering  In- 
stitute of  Canada  were  the  guests  of  tin-  Canada  Lock  Joint 
I'ipe  Co..   I. til.,  at   a  luncheon  held  in  that  city  recently. 

Lieut. -( lovernor  Xcw  lands  of  Saskatchewan,  laid  the  cor- 
ner stone  of  the  new  $2,500,000  mental  hospital  at  W'eyburn. 
Sask..  recently.  The  new  building,  which  will  be  one  of  the 
most  modern  in  Canada,  will  be  ready  for  occupancy  in  No- 
vember. 

According  to  a  recent  announcement,  after  years  of  ad- 
herence  to  the  English  rule  of  the  road,  British  Columbia, 
at  last,  lias  decided  to  fall  in  line  with  the  rest  of  America 
and  adopt  "keep  to  the  right."  instead  of  "to  the  left,"  as  its 
highway  maxim. 

A  proposal  that  received  universal  approval  at  the  re- 
cent convention  of  the  Great  War  Veterans'  Association  at 
Brantford,  was  that  the  sum  of  $60,000,000  lie  placed  to  the 
credit  of  the  Soldiers'  Settlement  Hoard  for  bousing  loans, 
the  individual  loans  to  be  repayable  in  30  years,  with  interest 
a!  j  per  cent. 

The  Canadian  Dredging  Co.'s  dredge  "  Kxcelsior,"  and 
tugs  in  charge  of  Capt.  Geo.  Rogers,  recently  completed  a 
successful  trip  down  the  lakes  from  Port  Arthur,  I  'lit.,  arriv- 
ing at  Port  Robinson,  where  work  was  commenced  on  Sec- 
tion .1  of  the  canal.  The  trip  was  made  in  two  weeks,  the 
weather  being  fine  nearly   the  whole  of  the  voyage. 

A   scheme  to  increase  the  width  of  the  Toronto-Hamilton 

highway  for  a  distance  ^i  6,800  ft.,  in  the  vicinity  of  the  Gov- 
ernment   bridge,  nut   with  the  approval  oi  the  members  of 

the  Hamilton  city  council  recently.  This  scheme  would  en- 
tail the  purchasing  of  property  to  the  value  of  about  (760,000, 
but  it  was  thought  that  the  scheme  could  be  carried  out 
gradually. 

The  work  of   tilling   and   dredging    for   the   new    I'.allautyne 

pier,  at   Vancouver,  is  nearing  completion  and  no  time  will 

be    lost    in    commencing    work    on     the    superstructure.      The 


Personal 

Messrs.  Eden  Smith  &  Son.  architects,  of  Toronto,  have 
moved  their  offices  from  :::s  Scott  St.  to  73  King  St.  W. 

Mr.   C.    Harris   Crosby,   of   50   Vernon   St.,    Halifax,    X  S  . 
has   commenced    business   as   an   architectural    engineer, 
ializing   in    reinforced   concrete   and    housing   developments. 

Mr.  M.  Walker,  civil  construction  engineer,  arrived  in 
Canada  recently  from  Central  Africa,  where  he  has  been 
engaged  in  large  engineering  enterprises  for  the  past  ten 
years.     Mr.   Walker  is  contemplating   settling   in   Canada. 

Mr.  Robert  Carvie  recently  received  the  degree  of 
Bachelor  of  Science,  with  distinction  in  Engineering,  at  the 
University  of  Saskatchewan.  Saskatoon.  Mr.  John  McFwcn 
also   received   the   above   degree,   with   honors   in    Mathen... 

Mr.  Jack  Wood,  of  Kitchener.  (  Int..  has  been  appointed 
road  superintendent  id"  that  city.  Mr.  Wood  has  had  con- 
siderable road  building  experience,  having  occupied  the  po- 
sition of  assistant  to  town  engineer  Koogk,  of  Waterloo,  for 
some    time. 

The  degree  C.  E.  was  conferred  upon  the  following,  at 
the  recent  convocation  of  the  Xova  Scotia  Technical  Col- 
lege, al  Halifax:  Messrs.  K.  X.  Buchanan.  A.  L.  Doucette. 
1„  B.  Feetham.  K.  McKenzie.  M.  J.  McMillan  and  I 
Whitman.  Mr.  George  Raymond  Holmes  and  Mr  Charles 
Forrnan  also  received  degrees  in   Mechanical   Engineering. 


Obituary- 
Mr.  John   Charles   Duncan,  contractor  of  Toronto,  died 
recently   in   the   General    Hospital   in   that   city,  at   the  age  of 
53.      Mr.    Duncan   was  born   in    Leeds   Township,   but   had  re- 
sided   in   Toronto   for   the   past    forty-live   years. 

Mr.  Fred  lla/lett.  road  contractor  of  Devon.  X.B..  was 
killed  recently  in  an  automobile  accident.  The  car  in  which 
Mr.  Hazletl  was  riding,  skidded  on  a  turn  and  after  crashing 
into  a  telephone  pole,  overturned,  pinning  him  underneath. 
Two  other  occupants  of  the  car  escaped   without   injury. 


Incorporations 

C.    Smythe.    Limited,   with    head   office   at    Toronto,   capi- 
(40,000,    to    carry    on    the    business    of    contractors    and 

builders. 

Mutual    Builders,    Limited,   with   head   office  at   Toronto, 
capital   $40,000,   to  carry   on   the   business  of  general  building 

contractors. 
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Waterworks,  Sewerage  and 
Roadways 

Damascus,  Ont. 

West  Luther  Twp.  Council  will  receive 
tenders  at  Twp.  Hall.  Damascus,  Out., 
until  lune  4th  for  construction  oi  muni 
cipal  'drain.  Plans  at  office  of  W.  W  • 
Duncan,  clerk,  Lot  10,  Con.  13,  Wesl 
Luther  Twp. 

Milburn,  Alta. 

Town  Council  decided  to  lay  approx- 
imately 6,000  square  ft.  of  pavement 
this  year.     G.  T.   McGregor,   secy,  treas. 

Montreal,  Que. 

City  Council  will  pave  section  01 
Church  St.  at  estimated  cost  of  $12,282. 

Construction  of  pavement  on  one 
street  is  contemplated  by   City   Council. 

Peterboro,   Ont. 

Frank  Whitehouse,  Chrm.  Bd.  ot 
Works,  will  receive  tenders  until  June 
15th  for  construction  of  pavement  for 
City  Council.  Plans  with  K.  H.  Par- 
sons,  Engr. 

Quebec,  Que. 

Prov.  Gov't.  Dep't.  Pub.  Highways, 
contemplate  macadamizing  several  roads 
throughout  the  province. 

Regina,  Sask. 

1).  A.  K.  McCannel,  City  Engr.,  will 
receive  tenders  for  sewer  construction. 
V,  discount  to  accompany  tender.  De- 
posit for  plans,  etc.,  $10.00.  City  fur- 
nishes  materials. 

St.   Marys,  Ont. 

Plans  will  be  prepared  for  curbs  and 
-utters  for  Town  Council.  J.  W.  White, 
clerk. 

ii.  1  nomas,  Ont. 

Plans  will  be  prepared  for  sanitary 
-ewer  in  one  street  for  City.  W.  C. 
vl iller.   Engr.,   City  Hall. 

Tilbury,  Ont. 

Tenders  will  be  called  in  June  for 
construction  of  concrete  pavements  to 
cost  $25,000  for  Town.  W.  A.  Hutton, 
secy,  -treas. 

Toronto,  Ont. 

Tenders  will  be  received  until  June 
4th  by  F.  Barber,  Engr.,  40  Jarvis  St., 
for  construction  of  concrete  sidewalks 
on  several  streets  for  York  Twp.  Coun- 
cil.    Plans  with  Engr. 

W.  D.  Annis,  clerk  Scarboro  Twp. 
Council,  will  receive  tenders  until  June 
:;rd  for  paving  one  street  with  Warren- 
ite-Bitulithic.  Plans  with  James,  Proc- 
tor &  Redfern  Ltd.,  Engrs.,  36  Toronto 
St.,  Toronto. 

Tenders  will  be  received  until  June  7th 
by  Mayor  T.  L.  Church,  for  construction 
of  sewers  on  five  streets  for  City.  Plans 
at   Office  of  Works,   City   Hall. 

Mayor  T.  L.  Church.  Chrm.  Bd.  of 
Control,  will  receive  tenders  until  June 
7th  for  construction  of  concrete  side- 
walks on  seventeen  streets.  Plans  at 
<  tffice  of  Works,  City   Hall. 

Trafalgar,  Ont. 

X.  C.  Graham,  Res.  Engr.,  will  receive 

tenders  until  June  10th  for  laying  of  21,- 
100  lin.  ft.  of  concrete  pavement  for 
llalton      Council.     Marked      cheque      for 

$1,(100    will      be      required.      C.      E.    Ryan. 

treas.,   Trafalger,   Ont. 


Winnipeg,  Man. 

Chrm.  Committee  on  Public  Improve- 
ments, City  Hall,  will  receive  tenders  for 
construction  of  sewer.  Plans  at  office  of 
i  in    Engr.,  223  James  St. 

CONTRACTS  AWARDED 

Belleville   Ont. 

General    contract  for    construction    oi 

sewers    at    cost    of  $17,000    for    City    is 

awarded    to    Frank  Bumbaco,    Belleville. 

Blenheim,  Ont. 

Johnston  Bros.,  43  Market  St.,  Brant- 
ford,  Ont..  are  awarded  general  contract 
for  construction  of  permanent  pavement 
costing  $80,467   for  Town   Council. 

Chicoutimi,  Que. 

Dominico  Di-antis  is  awarded  general 
contract  for  construction  of  concrete 
sidewalks  for  Town. 

Christina  Lake,  B.C. 

General    contract    for    construction 

highway  at  cost  of  $170,000  for  Prov, 
Gov't,  is  placed  with  W.  P,  Tierney. 
Vancouver,  B.C. 

KingsviUe,  Ont. 

General  contract  for  tile  drainage  work 
for  Gosfield  South  Twp.  Council  is 
placed  with  J.  R.  Ferguson,  Cottam,  Ont. 

I-..  W.  Coatsworth    clerk.  KingsviUe. 

Mimico,  Ont. 

General  contract  at  $9,500  for  construc- 
tion of  pavement  on  Church  St.  is  award- 
ed to  Grant  Contracting  Co,  Ltd.,  50 
Front  St.,  Toronto. 

Montreal,  Que. 

Following  contracts  are  awarded  by 
City  Council  for  permament  pavements: 
Bernard  Brault,  c/o  Council.  $23,435; 
Sicily  Asphallum  Paving  Co.  Ltd.,  f>0  St. 
Viateure  St.  E..  $25,658;  Quinlan,  Rob- 
ertson &  Janin  Co.  Ltd..  50  Xotre  Dame 
St.   \\\.  $95,015. 

City  Council  awarded  general  contract 
at  $70,325  for  paving  on  nine  streets  to 
Bernard  Brault.  8850,  Rosemount  Blvd. 
General  contract  at  $.">.. 554  for  paving  on 
two  streets  is  placed  with  F.  Kapan,  601 
Lacordaire  St. 

General  contract  for  paving  section  oi 
University  St.  at  cost  of  $.">.:;?:;  For  City 
is  awarded  to  Quinlan,  Robertson  & 
Janin,  Ltd..  50  Xotre  Dame  St.  W. 

Orillia,  Ont. 

General  contract  for  construction  of 
sewers  for  Town  is  awarded  to  Robert 
I  urran.    (  Irillia. 

Toronto,  Ont. 

Scarboro  Twp.  Council  awarded  fol- 
lowing contracts  for  filter  and  pump- 
house  costing  $(>7.ooo:  Filtration  plant. 
Central  Foundation  Co.,  14  Wellington 
St.  E.,  Toronto;  filter  equipment,  Ameri- 
can Water  Softener  Co..  c/o  Engrs., 
James  Proctor  &  Redfern  Ltd..  3fi  Tor- 
onto St.:  centrifugal  pumps,  Allis  Chal- 
mers Co.,  212  King  \\\,  Toronto;  Tripli- 
cate pumps,  Goldie  &  McCulloch,  Trad- 
ers Bank  Bldg.:  chlorine  control.  Service 
General  Supply  Co.,  38  Toronto  St. 

Winnipeg,  Man. 

General  contract  at  $7,283.20  for  sewer 

pipe  for  city  is  awarded  to  Thos.  Jackson 
&  Sons,  Winnipeg. 


Railroads,  Bridges  and 
Wharves 

North  Ireland,  Que. 

Erection     of     steel     bridge     at 

$9,000  is  contemplated  :  ricil. 

Thos.  K.   Porter,  secy.-treas. 

Rockwood,    Ont. 

I.    I.     Aldous      clerk.     Eramosa  Twp. 

Council,  has  plans  and  will  receive  tend- 
ers until  June  4th  for  construction  of 
concrete  bridges.  Plans  with  A.  W. 
Connor.   Engr.,  34   Victoria  St.,  Toronto. 

St.  Carnille  de  Lellis,  Que. 

Edmond  Blais,  secy.-treas.  Municipal 
Council,  has  plans  and  will  receive  tend- 
ers until  June  0th  for  construction  of 
bridge  Plans  also  with  I.  E.  Vallee, 
Engr.,  Pub.  Works  Dep't.,  Prov.  Gov't., 
Quebec. 

Toronto,    Ont. 

F.  Barber,     Engr..     40     Jarvis  St.,  has 
plans  and   will   receive  tenders   until   June 
4th    for   construction   of   concrete   bri 
and   retaining  walls   for   Etobicoke    I 
Council. 

Wallaceville,  Ont. 

|    instruction      of      steel      and    conci 
bridge  is  contemplated  by    Twp.  Council. 
David    Greer,    secy.-treas.     (  own, 

(  )nt. 

CONTRACTS  AWARDED 

Chatham,  Ont. 

Jos.  Steen.  189  Grand  Ave.  W.,  (hat- 
ham,  is  awarded  general  contract  for 
construction  of  bridge  07,000  for 

Dover  Twp.  (  ouncil. 

Levis,   Que. 

General  contract  for  construction  of 
iron  bridge  costing  $54,000  for  Levis 
Roads  Cmsn.,  is  placed  with  Jos  Go 
lin  Ltee,  85  Dalhousie  St.,  Quebec.  Steel 
contract  is  awarded  to  Canada  Eastern 
Steel  &  Iron  Works,  Ltd.,  6  Learmotith 
We.,   Quebec 

London,  Ont. 

Westminster  Twp.  Council  awarded 
following  contracts  for  bridge  construc- 
tion: Steel  bridge,  Sarnia  Bridge 
Ltd.,  Sarnia.  Ont.;  concrete  work. 
Wautham  &  Kelly.  Lambeth.  Ont.;  steel 
bridge.  Canadian  Des  Moines  Steel  Co., 
Inches  Ave..  Chatham,  Ont;  three 
bridges,  Chas.  Ferguson,  R.R.  No 
Komoka,  <  hit. 

Vancouver,  B.C. 

General     contract    for   construction 
bridge  costing   $35,000  for  Great   North- 
ern   Ry.    Co.    is    awarded     to      Hodf 
King    &    Marble.   508    London    Bldg. 


Public  Buildings,  Churches 
and  Schools 

Alice  Arm,  B.C. 

Prov.    Gov't,   will   erect  jail   at    co 
$5,000.      1  Mails   are  being  prepared. 

Alliance,  Alta. 

Erection  of  church  is  contemplated  by 
Methodist    Church    Congregation. 

Bruno,  Sask. 

Plans  are  being  prepared   for  church   to 
cost  $20,000  for  Lutheran  Church,  Bruno.. 
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Over  Three  Millions  for  Highway  Improve- 
ment in  Alberta 

THE  following  amounts  have  been  voted  by  the 
legislature  of  the  province  of  Alberta  for  ex- 
penditure during  the  year  1921,  in  connection 
with  highway  improvement: 

For  inspection  of  public  works $     If  1.500.00 

For    maintenance    and     construction    of 

ferries    90.000.00 

Por    maintenance    and    construction    of 

bridges    600,000.00 

Por  construction  of  main  highways 1  ,(XX),0(K).00 

Construction  and  maintenance  of  district 
and  local  highways  and  maintenance 
of  main  highways   650.000.00 

Making  a  total  appropriation  of $2,356,500.00 

There  was  also  an  amount  of  approximately  $575,- 
000  collected  in  taxes  in  unorganized  territory  for 
which  the  minister  of  public  works  is  trustee,  to  ex- 
pend within  the  territory  and  for  the  benefit  of  the 
unit  in  which  the  taxes  are  collected.  This,  with  the 
taxes  that  will  be  paid  in  during  1921,  will  increase 
the    amount    that    may    be    spent    by    the    Department 


ot  Public  Works  in  highway  improvement  to  tome- 
thing  over  three  million  dollar-.  This  expenditure 
will  largely  be  made  by  the  department  itself  on  a 
day-labor  basis  and  employing  local  labor  where  it  i^ 
available.  A  detailed  statement  of  the  work  to  be 
undertaken  is  not  yet  available. 

India  Offers  Opportunities  for  Canadian  Ex- 
porters of  Building  Materials 


INDIA  offers  apparently  a  considerable  market  for 
the  sale  of  Canadian  building  commodities  and 
exporters  are  encouraged  to  look  over  the  field 
with  a  view  to  assessing  the  possibilities  in  that 
country.  A  recent  issue  of  the  Weekly  Bulletin  of 
the  Department  of  Trade  and  Commerce,  Ottawa, 
outlines  the  markets  for  asbestos  and  roofing 
materials  and  to  indicate  the  openings  for  Canadian 
manufacturers  of  these  commodities,  we  reprint  here- 
with the  statement  of  H.  R.  Roussette,  director  of 
the  Commercial  Intelligence  Service  as  they  appear 
in  the  Bulletin.  In  this  connection  it  should  be  noted 
that  the  nominal  value  of  the  rupee  is  now  2  shillings, 
or  one-tenth  of  the  gold  contents  of  a  sovereign. 
Its  actual  present  value  is  about  Is.  4d.  to  Is.  5d. : 
just  over  a  year  ago  it  was  2s.  lOd.  -  A  lac  of  rupees 
is  100,000  rupees,  and  is  written  1,00,000;  a  crore 
equals  100  lacs.  In  India  the  rupee  is  divided  into 
annas,  and  the  annas  are  further  subdivided  into  4 
pice  and  12  pies.  In  Ceylon  the  rupee  is  divided 
decimally.  One  rupee  is  equivalent  to  $0,324  at  par 
exchange.  The  pice  is  equivalent  to  $0.0048  Canadian 
currency,  at  par  of  exchange.  The  pie  is  equivalent 
to  $0.0016.  One  anna,  which  equals  12  pies  or  4  pices, 
is  valued  at  par  of  exchange  $0.02. 

Aszestos 

The  imports  of  asbestos  into  India,  as  shown  by 
the  statistics,  were  valued  in  1919-20  at  Rs.  3,06,570, 
practically  the  whole  of  which  were  for  manufactured 
articles.  Asbestos  is  used  in  India  for  insulation  pur- 
poses, for  packing,  and  also  in  the  form  of  boards  and 
sheets  for  building. 

One  firm  stated  in  the  course  of  an  interview7  that 
the)-  were  importing  asbestos  millboards  in  sizi 
40  inches  by  40  inches,  and  from  1/16  inch  to  ]2  inch 
in  thickness,  the  greatest  demand  being  for  sheets  of 
1  16  inch  to  '4  inch.  Asbestos  is  also  imported  in  the 
form  of  metallic  surface  sheets  with  and  without  brass 
wire  insertion.  Another  firm  mentioned  that  before 
the  war  they  had  been  handling  corrugated  astx 
sheets  from  Canada,  but  had  lost  the  trade  during  the 
war  and  were  most  anxious  to  regain  it.  The  bat 
sheets  are  used  in  India  for  partition  walls  and  for 
ceilings,  and  the  corrugated  sheets  for  rooting.  One 
disadvantage  in  regard  to  the  shipping  of  asbestos 
sheet  is  the  very  high  percentage  of  breakages  incurred 
in  transport,  which  has  a  considerable  effect  on  the 
price.  If  these  could  be  reduced  it  would  have  a  very 
beneficial  effect  on  the  trade,  as  this  material  is  most 
suitable  for  certain  classes  of  buildings.  The  Cnited 
Kingdom  holds  the  greater  share  of  the  trade  in  as- 
bestos, not  only  in  packing  but  also  in  plain  corru- 
gated sheets.  This  is  probably  owing  to  the  aggres- 
sive representation  which  one  of  the  big  manufactur- 
ers has  in  India.  Asbestos  sheets  are  also  imported 
from  Holland.  Belgium,  and  Australia.  The  Belgian 
product  is  well  spoken  of,  one  point  in  its  favor  being 
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Less  Work — More  Pay 

The  employees  in  the  printing  trades  in  Toronto  struck  June  1st,  as   predict- 
ed  in  last  week's  issue. 

They  were  offered  $36  for  a  48-hour  week — a  little  more  than    they    received 
last  year  when  the  cost  of  living  was  at  the  peak.     This  was  refused. 

They  asked  $44  for  a  44-hour  week,  an  increase  of  36  per  cent. 

The  publishers  and  master  printers  believed  it  to  be  their  duty  to   protect  the 
buyer  of  advertising  and  printing.     The  strike  of  union  printers  is  the  result. 

Think  of   it — less  work  and  a  lot  more  pay  at  a  time  when  it  is  most  essential 
to  increase  production  and  get  back  to  normal. 

Unreasonable  wage  demands  and  shop   rules  which    place   employers   at   the 
mercy  of  the  unions  must  be  checked. 

This  issue  is  late.     Others  may  be  late  or  be  suspended   entirely,    but  we  do 
not  propose  to  yield  until  a  fair  settlement  has  been  forced. 

The  battle,  dear  reader,  is  yours  as  well  as  ours.     Be  considerate. 


that  it  ,t;ives  a  very  clean  sewing  edge. 

Packing  and  jointing  is  sold  in  various  forms  such 
as  sheets,  ropes,  yarns,  floes,  etc.,  and  also  in  tapes, 
and  in  sheets  with  rubber  cord.  The  imports  of  en- 
gine and  boiler  packing  of  all  kinds  into  India,  includ- 
ing asbestos,  reached  in  fiscal  year  1919-20  a  value 
of  Rs.  10  lacs,  and  for  the  first  two  months  (April  and 
May)  of  1920-21  Rs.  63,000.  A  well-known  Canadian 
packing  is  sold  in  this  market,  which  gives  every 
satisfaction. 

In  view  of  the  fact  that  Canada  produces  a  very 
large  percentage  of  the  world's  supply  of  asbestos,  one 
would  think  that  it  should  be  a  simple  matter  for  her 
to  hold  the  lion's  share  of  the  trade  in  such  a  market 
as  India. 

Roofing 

In  seeking  information  in  regard  to  the  employ- 
ment of  prepared  roofing  in  India  the  writer  was  met 
with  a  variety  of  opinions,  but  the  conclusion  was 
reached  that  there  is  a  fair  sale  for  this  article.  It  is 
not  separately  entered  in  the  statistics,  consequently 
it  is  impossible  to  estimate  the  quantity  used,  but 
judging  from  the  statements  of  importers,  two  or  three 
makes — one  in  particular — appeared  to  have  worked 
up  a  very  satisfactory  business.  One  large  firm  stated 
that  they  were  importing  their  roofing  from  Canada. 
Although  this  roofing  is  affected  somewhat  by  the 
climate,  it  seems  nevertheless  to  stand  up  fairly  well. 
It  is  not  only  used  on  large  office  buildings,  stations, 
etc.,  but  also  for  covering  railway  carriages.  Accord- 
ing to  a  report  made  some  years  ago  by  the  American 
consul  at  Bombay,  United  States  roofing  has  been  used 
to  cover  the  Talla  water  tank  p  Calcutta,  which  holds 
the  city's  water  supply,  and  is  said  to  be  the  largest 


of  its  kind  in  the  world.  The  American  firm  who  ap- 
pear to  supply  most  of  the  roofing  maintain  their  own 
start'  of  erectors,  and  no  doubt  such  a  policy  assists 
very  much  in  its  sale.  Practically  the  whole  of  the 
demand  for  roofing,  except  such  supplies  as  may  come 
in  from  Canada,  is  met  front  the  United  States. 


Asbestos  Industry  in  Quebec 

According  to  the  report  from  the  Department  of 
Mines  the  average  number  of  men  employed  in  the 
asbestos  industry  in  Quebec  last  year  was  1,390,  and, 
in  milling  operations,  1.340.  with  total  wages  of  $415,- 
242.  Exports  in  1920  totalled  152,740  tons,  valued  at 
$11,521,536.  and  went  mainly  to  the  United  States, 
which  took  them  to  a  value  of  $7,955,772.  Great  Bri- 
tain took  $1,270,172.  The  possibility  of  the  provincial 
government  putting  an  embargo  on  the  export  of  raw 
asbestos  has  been  canvassed,  and,  if  this  were  done, 
the  exports  last  year  would  have  worked  up  into  $82,- 
000,000  value  of  manufactured  material.  Quebec  pro- 
duces about  85  per  cent,  of  the  world's  supply  of 
asbestos. 


Machine  Tamped  Base  for  Brick  Pavement 

A  machine  tamped  base  is  required  for  monolithic 
brick  pavement  by  the  1921  specifications  of  the  Kan- 
sas  Highway  Commission.  At  least  three  trips  of  the 
tamping  machine  are  required  and  it  is  specified  that 
the  tamped  surface  "shall  show  sufficient  surplus  of 
mortar  to  produce  adherence  between  the  bottom  sur- 
face of  the  brick  and  the  concrete  base."  The  bricks 
are  laid  directly  on  the  tamped  base. 
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Labor  Hours  Per  Output  Unit 
In  Building  Construction 

Tables  Showing  Time  Required  to  Accomplish  a  Unit  of  Carpenter 
Work,  Masonry,  Excavation,  Painting,  Plastering 
and  Sheet  Metal  Work 

A  copyright  article  in  Engineering  News-Record  by  Frank  E.  Barnes,  supervising  building  valuation 

engineer.    New  York    Central  Lines. 


IT  is  a  well-established  fact  that  one  of  the  greatest 
difficulties  which  building  contractors  have  to  face 
is  to  estimate  with  reasonable  accuracy  the 
amount  of  labor  necessary  to  install  various  kinds 
of  building  material.  Yet  this  knowledge  is  essential 
in  order  to  figure  correctly  the  cost  of  construction. 
There  has  been  an  increasing  demand  for  reliable  in- 
formation of  this  nature.  The*  accompanying  tables 
are  presented  in  the  hope  that  they  may  be  of  assist- 
ance to  estimators  and  others  engaged  in  contracting. 
They  are  the  result  of  painstaking  research  and  the 
data  from  which  they  were  derived  were  furnished  by 
successful  contractors  of  wide  experience.  No  data 
were  used  thai  seemed  in  any  way  to  include  incon- 
sistencies. 

The  information  was  required  to  establish  unit 
prices  as  of  1914  for  use  in  the  valuation'  of  some  30,- 
000  buildings,  constructed  between  1880  and  1918, 
located  throughout  the  northeastern  part  of  the  United 
Stales,  including  such  large  cities  as  Boston,  New 
York,  Cleveland,  Cincinnati,  Chicago  and  St.  Louis. 
In  all  of  the  unit  prices  required,  the  amount  and  cost 
of  material  and  the  cost  of  labor  per  hour  could  be 
established  from  existing  records.  There  had  to  be 
determined,  however,  the  number  of  labor  hours. 
Therefore,  a  comprehensive  questionnaire  was  pre- 
pared and  sent  to  leading  contractors  throughout  the 
section  of  the  country  where  the  buildings  were  lo- 
cated, asking  for  the  amount  of  material  that  could 
be  installed  per  day  in  each  of  the  various  classes  of 
carpentry  and  masonry  work  entering  into  building 
construction.  These  returns  were  then  tabulated  and 
compared.  Where  any  inconsistencies  were  found, 
the}  were  returned  to  those  who  had  furnished  the  in- 
formation for  review  and  revision.  If  apparent  in- 
consistencies could  not  be  entirely  cleared  up,  the 
whole  data  would  be  rejected.  After  a  very  thorough 
and  exhaustive  study  and  comparison  had  been  made 
and  all  errors  eliminated,  the  average  of  the  resulting 
figures  was  used  in  preparing  the  tables. 

Some  contractors,  by  thorough  and  careful  super-" 
vision,  gel  more  work  from  a  gang  of  men  than  do 
others.  On  rough  work,  such  as  heavy  factory  con- 
struction or  large  buildings,  men  can  install  more 
material  per  day  than  they  can  on  private  residences  or 
small  buildings.  Differences  such  as  these  cannot  be 
taken  into  consideration  in  tables  of  this  kind.  I'n- 
usual  conditions  should  be  taken  care  of  by  the  esti- 
mator in  preparing  his  unit  prices. 

It  should  also  be  stated  that  these  tables  were  pre- 
pared for  labor  showing  the  efficiency  that  was  com- 
mon before  the  World  War  and  on  the, assumption 
that  proper  supervision  was  exercised  to  secure  the 

hot    results.     They    would   not   apply   to   the   i;rade  of 


labor  that  prevailed  during  1919  and  1920,  nor  to  the 
inferior  labor  that  is  sometimes  secured  in  country 
districts  and  small  towns. 

Carpenter  Work. — The  percentage  of  waste  shown 
in  Table  1.  was  figured  on  the  assumption  that  l/2  in. 


Table  I.    Carpenter  Work 

I'  :    cent.         No.  of  Cost  at 

Kind  of  Work                             of  Hours          c 

..    _ Waste      per  MB. B.     per  Hour 

Nov.  (Iron  sid.  5'4   in.   to  W 25  17.fi 

Clapboards  4J4    in.    to   W    46  17 > 

Hoard    and    batten    siding    10  17:; 

0  in.    wall    ah.    str.    SIS2E    19  12  6 

0-in.    wall    sh.    diag.    SIS2E    24  15  :t 

0-in.   under   II.   str.   SIS2E    19  109 

ti-in.    under    tl.   diag.   SIS2E    24 

Roof  sh.   str.   lxfl  rough    10  12  7 

Roof  ah.   str.  1x6  D.  &  M 25  12.8 

•-'in.  it.  plk.  on  joist,  S1S2F.   Ill  6.9 

3-in.  tl.  plk.  on  joist,  SIS2E  16  5.2 

Fin.    fl.   on   und.   fl.    13/16x2J-i    43  21 7 

Fin.    tl.   on  und.   fl.   13/16x3;.;    33 

Kin.    11.    on   und.    Il/16x3!4     '*• 

Kin.  II.  on  joist  13/16x2^    43  22.4 

Fin.    fl,   on  joist   13/16x354    33  21.0 

Fin.   fl.   on  joist  1-1/16x3^    33  17.". 

Wall  and  ceil.   sh.  1x3  D.  &  M 43  21  7 

Table  II.     Carpenter  Work 

(Jail  No 

Kind  of  Work  of 

_r                     .  .                                                  Work  Hours         per  Hour 

Nov    drop  sid.  5'A  in.  to  W   100  S'.F. 

Clapboards  i<4    in.   to  W 100  S.F"  2  0 

Board    and    batten    siding    100  S  F  19 

Wall  sh.  str.   lxti  in.   SIS2E   100  S.K  1  .-, 

Wall   ah,   diag.    Ixii  in.   SIS2E   100  S.F.  19 

Under   fl.    str.    lxti   in.    SIS2E    100  S.F  l  ;: 

Under  fl.  diag.  lxti  in.  SIS3E 100  S.F.  1  0 

Roof  sh.  str.   1x6  in.   rough 100  S.F.  1.4 

Roof   sh.    str.    1x6   in.    11.    &    M 100  S.F.  L« 

2-in.    fl.    plk.   ,.n    joist,   SIS3E 100  S.F.  1.6 

.Tin.   fl.   plk.   on   ioiat.   SIS2E 100  S.F  is 

Fin.   fl.  ..ii  mi. I.   tl.    1.:  16x2   I 100  S.F.  .:  1 

Kin.  fl.   on  un. I.   fl.    IS   L6x3)j 100  S.F.  2  7 

Fin.    II.    on    und.    1 -1/16x3 X     100   SI  2.7 

Fin.  B.  on  joinil  18/18x2M   100  S.F. 

Fin.   fl.  on   ioist    13   16x8  ij    100  S  F 

Fin.    fl,    on    joist    1-1/l6x.V,i     100  S.F. 

lx:l  in.    -id.    wall    and   ceil,    sh 100  S.F.  3.1 

W 1    shingtea    100  S.F.  3.1 

Asbestos   shingles    100  S.F.  M 

Slate    roof     100  S.F.  2.9 

Prepared    roofing     100  S  F  1  ."> 

Table  III.     Carpenter  Work 

Unit   of  of 

Kind  of  Work                     Work  Hours         prr  H 

Box    fr.   wind.,  incl.   frame....     Each  13 

PI.    frame    wind.,   incl.    frame.      Each  3.1 
Hinged    door,    loci    frame....     Each 

•  .1    door    and    trans.,    incl  ' 

frame     Each  •;  I 

Sliding    door,    incl.     frame....      Each  *  I 
Sliding    door    and    trans.,   incl. 

frame     Each 

i  ".rounds    in    frame    building....            100    L.F.  -' ■"> 

da  in  masonry  building..         loo  I..F. 
One    member    '>a>,-   board      ...         1"0  1..F*. 

Two   member  base  board HKi  I..F. 

I 'hail      rail      loo    11  4  1 

Picture    molding     100  1..F. 

M..I.I.   top   of   wainscot loo  l    1 

Mortised    and    tenoned    framing      l.ooo   F  KM  214 

Studding    l.ooo  F  P.  M  17  o 

Floor    and    r.ilinc    mists    I.CMlO   F.B.M  15.4 

Rafters                                                  1,000  F.B.M  21  1 
Rafters    for    hip   and   val.    roofs     1,000  F.B  M. 

Floor    sleepers    in    sand     1.00O    F.B.M 

II,.,!    sleepers   in  com- l.ooo  F  K  M. 

Roof    trusses    20    to    10    t:      ip       1,000  I'.IIM  32.." 

Cornice  plain    l.ooo  F  B  M 

ltd                                            M  '•' 


Cost   at 
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is  used  in  the  width  of  boards  for  squaring  of  edges 
and  ](\  in.  for  matching  and  that  an  additional  10  per 
cent,  of  waste  is  required  for  cutting,  sorting,  etc.  The 
tables  can  be  used  to  figure  the  cost  of  the  carpenter 
labor  only,  or  the  cost  of  the  carpenter  and  common 
labor  used  in  conjunction  with  the  carpenter  work.  To 
illustrate:  If  twelve  carpeuters  are  used  on  a  job  with 
three  common  laborers,  the  carpenters  receiving  75c. 
per  hour  and  the  common  laborers  40c,  the  price  of 
one  carpenter  should  be  added  to  one-fourth  of  the 
rate  of  common  labor  or  10c.,  making  a  total  of -85c. 
per  hour.  It  is  possible  to  include  the  carpenter  fore- 
man also  if  this  seems  desirable.  For  instance,  if  the 
foreman  received  $10  a  day  and  the  payroll  of  the 
carpenters  and  common  laborers  under  him  is  $100  a 
day,  then  an  additional  10  per  cent,  should  be  added. 
8]  jc,  making  93^c.  per  hour  as  the  entire  cost  of  car- 
penter labor  together  with  helpers  and  foreman,  which. 
multiplied  by  the  number  of  hours  shown  in  the  table, 
will  give  the  cost  of  installing  the  various  kinds  of 
materials  specified. 

Masonry  Work. — In  figuring  the  masonry  work 
the  following  general  assumptions  were  made:  That 
seven  brick  should  be  figured  for  each  superficial  fool 


Gout  at 

c. 

per  Hour 


TABLE   iV.     MASONRY  WORK 

,                           Unitol  No.  of 

Kind  of  Work                              Work  Hourj 

3-in.  hoi.  tile  part I ..  I008.F.  JO 

4-in.  hoi.  tile  part 100  8.F.  3.1 

2-in.  wall  furring 100  S.F.  30 

24-in.  brook  tile 100  8. F.  2.6 

8-in.  hoi.  tile  in  ext.  walls 100  8.F.  44 

16-in.  found,  walla  strk.  jnta I M.  brick  5.6 

16-in.  factory  walls,  no  pilas 1M.  brick  6.7 

16-in.  wall,  pilas.  cornices,  etc 1M.  brick  S.2 

1 2-in.  factory  walls,  no  piias IM.  brick  8.  2 

8-in.  factory  walls,  no  pi  las IM.  brick  10.2 

12-in.  wall,  pilas.  cornices,  etc I M.  brick  9.3 

fi-in.  wall,  pilas.  cornices,  etc IM.  brick  12.0 

8  and  1 2-in.  backing  stone  ashler IM.  brick  7.6 

Sand  1 2-in.  backing  face  brick I M.  brick  7.3 

Face  brick  clipped  bond IM.  brick  17.5 

Face  brick  Flemish  bond IM.  brick  21.0 


of  wall  4  in.  or  one  course  thick;  fourteen  for  two 
courses,  twenty-one  for  three  courses,  etc.,  and  that  in 
figuring  outs  all  openings  should  be  figured  full  size, 
corners  taken  but  once,  and  pilasters,  corbies,  etc., 
figured  their  exact  size.  In  estimating  wall  and  book 
tile,  the  net  area  should  be  figured.  In  case,  however, 
of  inches  in  the  length  or  width  of  a  wall,  the  next 
foot  should  be  taken,  and  in  estimating  the  area  of 
openings,  inches  in  dimensions  of  width  or  height 
should  be  omitted. 

For  filling  in  the  cost  column  in  Table  IV;  the  rate 
per  hour  is  intended  to  cover  not  only  the  cost  of 
mason  labor,  but  also  that  of  hod  carriers.  When  an 
equal  number  of  each  are  used  on  a  job,  the  rate  per 
hour  for  masons  should  be  added  to  the  rate  per  hour 
for  bod  carriers  and  the  combined  figure  used.  If. 
however,  more  or  fewer  hod  carriers  are  used  than  of 
masons,  then  a  corresponding  percentage  should  be 
added  to  or  subtracted  from  the  rate  paid  hod  carriers 
before  adding  it  to  the  masons  rate.  For  example,  if 
masons  are  paid  80c.  and  hod  carriers  40c.  per  hour 
and  10  per  cent,  more  hod  carriers  arc  used  than 
masons,  we  would  add  80c.  to  40c.  -5-  10  per  cent,  of 
40  or  44c,  giving  a  total  of  $1.24  as  the  combined 
figure.  In  case  it  is  desired  to  include  the  mason  fore- 
man, it  can  be  done  in  the  same  manner  as  described 
for  the  carpenter  foreman. 

Excavation  and  Sheet  Piling.— The  information  for 
Table  V  was  prepared  by  the  same  method  and  the 
same  degree  of  carefulness  exercised  as  in  the  tables 
for  carpenter  and  mason  work.     It  is  for  work  done 


by  the  pick  and  shovel  method  only.  The  first  column 
specifies  briefly  the  kind  of  work,  but  any  other  ex- 
cavation which  is  done  by  the  pick  and  shovel  method 
can  be  included  by  putting  it  under  the  heading  most 
nearly  fitting  the  conditions. 

Each  kind  of  work  is  figured  for  three  kinds  of  soil. 
The  first,  "Lian  Loam  or  Sand,"  is  intended  to  include 
any  soil  that  can  be  shovelled  with  little  or  no  picking. 
The  second,  "Heavy  Loam  or  Medium  Clay,"  includes 
soils  that  are  easily  loosened  by  pick  and  handled  by 
shovels  without  much  difficulty;  while  the  third, 
"Hard-pan  or  Cemented  Gravel,"  includes  those  that 
are  loosened  by  difficult  picking  or  are  of  such  a 
sticky  nature  that  the  shovelling  is  slow  and  expensive. 

The  work  is  again  divided  for  conditions  of  soil, 
whether  wet  or  dry.  All  soils  are  considered  dry 
when  it  is  not  necessary  to  do  considerable  pumping 
and  bailing,  or  to  sheet  pile,  to  keep  out  the  water. 
The  column  "Team  Haul"  is  intended  to  include  a 
man  and  team.  Where  the  haul  is  for  distance  greater 
than  500  ft.,  the  cost  can  be  figured  on  the  assumption 
that  a  dump  wagon  holds  1  '  J  cu.  yd.  and  that  a  team 
will  walk  on  an  average  of  two  miles  per  hour.  There- 
fore-, the  time  required  to  haul  1  cu.  yd.  one  mile  would 
be  0.67  lir..  or  for  each  additional  1,000  ft.  haul,  would 
be  0.125  hr. 

The  cost  of  sheet  piling  for  cellars  and  trencher- 
for  average  work  and  the  hours  specified  are  for  one 
carpenter,  but  on  the  assumption  that  two  or  more 
carpenters  work  together  where  more  than  one  man 
is  needed  to  do  the  work  economically.  The  amount 
of  lumber  specified  for  sheet  piling  is  on  the  assump- 
tion that  2-in.  plank  will  be  used  and  that  1  in.  addi- 
tional per  square  foot  will  be  required  for  string 
pieces,  bracing,  etc.    It  is  als<  i  assumed  that  the  lumber 


TABLE  V. 


EXCAVATION  AND  SHEET  PILING 
(Pick  *nd  Shovel  Method) 

— Hours  per  Cu.Yd. 
'-Common  Labor-*     v 


Kind  of  Work 

Cellar?  not  over  8  ft. 
deep,  loading  to  dump 
wagons. 


'ellars  not  over  8  ft. 
deep,  wheeling  not  over 
100  ft 


Trenches  not  over  6  ft 
deep,  throwing  to  one 
side 


Trenches  6  ft.  to  10  ft. 
deep,  throwing  to  one 
side. 


Trenches  10  ft.  to  14  ft. 
deep,  throwing  to  one 
side. 


Kind  of  Soil 
(I)   Dry     (2)  Wet 

Light  loam  or  sand.  . . 
i     Heavy  1m.  or  med.  clay 

Hardpan  or  rem.  grav. 

Light  loam  or  sand 

2  |  Heavy  Im.  or  med.  clay 
[  Hardpan  or  cem.  grav. 

!  Light  loam  or  sand 
Heavy  1m.  or  med.  clay 
Hardpan  or  cem.  grav.. 
Light  loam  or  sand  ... 
-  ,  Heavy  lm  or  med.  clay 
[  Hardpan  or  cem.  grav. 

Light  loam  or  sand . . 

Heavy  1m.  or  med.  clay 

I  Hardpan  or  cem.  grav. 

f  Light  loam  or  sand  .... 

I  \  Heavy  lm.  or  med.  clay 

[  Hardpan  or  cem.  grav. 

Light  loam  or  sand .... 

1  j  Heavy  lm.  or  med.  clay 
!  Hardpan  or  cem.  grav. 

f  Light  loam  or  sand .... 

2  ■  Heavy  lm.  or  med.  clay 

Hardpan  or  cem.  grsv. 

;  Light  loam  or  sand .... 

1  [  Heavy  lm.  or  med.  ciay 
\  Hardpan  or  cem.  grav> 

Light  loam  or  sand  . .  . 

2  <  Heavy  lm.  or  med.  clay 
1  Hardpan  or  cem.  grav. 


0  92 

1  55 

2  18 
I  50 
2.40 
.?  43 

1  60 

2  11 
2  96 
2.11 
2  86 

4  21 

I    19 

1  63 

2  58 
I  54 
2.16 
3.64 

1  90 

2  22 
3.64 
2  58 
2  86 

5  00 

2  86 

3  33 
5  00 

3  80 

4  44 
7  27 


0  79 

0  83 

1  00 
0  79 
0  83 
1.00 

0  79 

0  83 

1  00 
0  79 

0  83 

1  00 

0  79 
0  83 
I -.00 
0  79 

0  83 

1  00 


H 

0  92 

1  55 

2  18 

1  50 

2  40 

3  43 

1  60 

2  II 
2  9h 
2  II 
i  86 

4  21 

1  98 

2  4b 

3  58 
2  33 
2  99 

4  o4 

2  69 

3  OS 
3  64 
3  37 
3  69 
6  00 

3  65 

4  16 
6  00 

4  59 

5  27 
8  27 


-38 
0  25 


0  25 


SHEET  PILING  FOR  CELLAR  AND  TRENCH  EXCAVATION 

No.  of    MB  F 


V: 


Kind  of  Work 

ellar  not  over  8  ft.  deep 

oth  sides  trenches.  10  ft.  deep,  j  in.  x  10  it.  long 

oth  sides  trenches.  14  ft.  deep,  2  in.  x  14  It.  long. 


Unit  of 

Work 

100  S.F. 

100  L.F. 

100  L.I'. 


H  >ur3 
Carp. 
6  90 
46  00 
62.00 


of 

Lumber 
0   15 

3  00 

4  20 


Til  E  CONTRACT    R  E(  ORD 


TABLK  VI.     PAINTING 


Surface 
Plastered  walla  and  ceilings. 
Plastered  walls  and  ceilingH. . 
Plastered  walla  and  ceilings. . 
Plastered  walls  and  ceilings. 
Plastered  walls  and  ceilings.. 

Brick  walls. 

Brick  walls 

Brick  walls 

Floors,  wood . .' 

Floors,  wood 

-  Floors,  wood 

Interior  woodwork 

Interior  woodwork 

Interior  woodwork 

Interior  woodwork 

Interior  woodwork 


Exterior  woodwork   

Exterior  woodwork 

Exterior  woodwork 

Single  door  with  transom.   . 

.Single  door  with  transom   ... 

Single  door  with  transom 

Single  door  with  transom 

Single  door  without  transom. 
Single  door  without,  transom. 
Single  door  without  transom. 
Single  door  without  transom. 

Single  window 

Siijgle  window 

Single  window,  . 

Sirglr  window 

Single  window 

Shingles  

Picture  mould  or  chair  tail  . . 
Picture  mould  or  chair  rail — 

Base  board 

Bare  board 

Base  hoard 

Picture  mould  or  chair  i ail. .  . 

Iron  stairs  and  railing 

Gutters  and  leaders 

Sheet  metal  roof 


Kind  of  Paint 

Varnish  size\  gal 

Lead  and  oil,  gal 

Glue  size,  lb 

Kataotnine.  lb 

White-wash,  lb 

White-wii.h,  lb %\. 

Cold  water  paint,  lb 

Lead  and  oil,  gal 

Linseed  oil,  gal 

Killer,  lb 

Varnish,  gal 

Filler,  lb...  ...', 

Shellac  and  putty,  gal .... 

Varnish,  gal 

Rub  and  fkiish,  gal 

Leud  and  oil,  gal 

Shellac  and  putty,  gal 

Varnish,  gal 

Lead  and  oil,  gal     

Killer,  lb 

Shellac  and  putty,  gal 

Sandpaper  and  varnish,  gal . 
Rub'and  finish,  gal 

Filler,  lb 

Shellac  and  putty,  gal 

Sandpaper  and  varnish,  gal.. 
Hub  and  finish,  gal 

Filler,  lb 

Shellac  and  putty,  gal 

Sandpaper  and  varnish,  gal . 

Rub  and  finish,  gal 

Lead  and  oil,  gal 

Stain,  gal 

Filler,  lb 

Varnish,  gal. 

Filler,  lb 

Varnish,  gal 

Lead  and  oil,  gal 

Lead  and  oil,  gal 

Lead  and  oil,  gal 

Lead  and  oil,  gal 

Lead  and  oil,  gal 


Z3 

eg 


1! 


y. 


50 
30 
82 
75 
25 
00 

00 

13  50 

5  00 

0  62 

NOTE— Unit  of  work:    I  to  19,100  sq.ft  :20to  32  each;  34  to  39,  lOOlin.  ft.; 
stairs  per  flight,  shingles  per  M.;  roof  per  100  sq.ft.;  gutters  per  lOOlin.ft. 


0  17 
0  45 

0  17 

5  50 
4.00 

6  00 
10  00 

1  45 

0  37 

2  00 
0.47 

2  00 
0  35 
0  45 
0  10 
0  70 
0  35 
0.42 
0  72 
1 .50 
0  20 
0  50 
0.  10 

1.25 
0.13 

0.40 
0.08 

0  50 
0.09 
0.20 

0  05 
0.26 

3  00 

1  00 
0.25 
2.00 
0  75 
0.70 
0.23 


g'5 

0  45 

1  05 
0  25 
0  35 

0  67 

0  67 

0  57 

1  13 

0  83 

0  67 
1.17 

1  25 

0  85 
1 .90 

1  17 
2.37 

0  85 

1  83 
2.77 

I  45 

1  00 

2  25 
I  25 

I  20 
0.85 
I  60 
0  85 

0.45 
0  20 
0  70 
0  33 

1.08 

0 

0 

o 
0 

2 
3 
I 


is  used  twice.  If,  for  any  reason,  ii  can  be  used  only 
once,  then  the  amount  of  lumber  shown  in  the  table 
should  be  doubled,  and  if  used  more  than  twice,  a 
corresponding  reduction  can  be  made. 

The  cost  of  the  work  has  not  been  carried  out  as 
the  price  of  labor  and  material  varies  so  much  for  dif- 
ferent sen  ions  of  tlu-  country. 

Painting. — Table  VI  is  compiled  from  information 
furnished  by  a  number  of  painting  contractors  who 
are  thoroughly  competent  and  have  for  many  years 
been  doing  painting  work  in  connection  witji  all 
grades  of  building  construction.  No  attempt  has  been 
made  to  carry  out  actual  costs  for  labor  and  material 
as  the  prices  that  would  tit  conditions  to-day  might 
be  worthless  in  the  course  of  a  few  months.  In  regard 
to  overhead  and  profit,  if  this  work  is  to  be  done  by 
a  sub-contractor,  there  should  be  added  at  least  25 
per  cent,  to  the  cost  of  labor  and  material  to  cover  his 
u\  1 1  head  and  profit. 

Sheet  Metal  Work — Table  VII  was  prepared  in  the 
same  manner  as  Table  VI.  Ten  per  cent,  has  been 
added  to  material  for  waste  in  standing  seam  work, 
and  five  per  cent,  for  fiat  work  for  both  side  sheathing 
and  roofs.  Seventeen  and  one-half  per  cent,  has  been 
added  for  corrugated  iron  and  steel  to  take  care  of 
laps,  cutting  waste,  etc.  The  table  shows  the  amount 
of  material  and  the  number  of  hours  required  both 
for  shop  and  field  labor.  Prices  of  material  and  labor 
will  vary  according  to  local  conditions.  At  least 
thirty  per  cent,  should  be  added  to  the  cost  of  labor 
and  material  to  take  care  of  overhead  and  profit  for  the 
sub-contractor,  and  in  some  casts  it  is  claimed  by 
sheet-metal  workers  that  their  overhead  is  fully  thirty 
per  cent,  and  that  ten  per  cent,  more  -hotild  be  added 
for  profit. 


TABLE  VII.    SHEET  METAL  WOKK 


Kind  of  Material  and  Gage; 

Plain  steel  No.  28 

Black- iron  No.  28 


Galv.  steel  No.  28. 
Oalv.  steel  No.  26.. 
Galv.  steel  No.  24. . 
Galv.  steel  No.  20. 


Galv.  iron  No.  28.  . 
Galv,  iron  No.  26. . 
Galv.  iron  No.  24.  . 
Galv.  iron  No.  22  . 
Galv.  iron  No.  20. . 

Galv.  steel  No.  28. 
Galv.  steel  No  2d 
Galv.  steel  No.  24 
Galv.  steel  No.  20 

Galv.  steel  No.  28 
Galv.  steel  No. -26. 
Galv.  steel  No.  24 
Galv.  steel  No.  20. 

Galv.  steel  No.  28. 
Galv.  steel  No.  26. 
Gnlv.  steel  No.  24. 

Galv.  steel  No.  28 
Galv.  steel  No.  26. 
Galv.  steel  No.  24 

Galv.  iron  No.  26. . 
Galv.  iron  No.  24  . 
Galv.  iron  No.  22  . 
Galv.  iron  No.  20 . . 

Galv.  iTon  No.  26. . 
Galv.  iron  No.  24. . 
Galv.  iron  No.  22. . 
Galv.  iron  No.  20. . 


Galv.  iron  No.  28. 
Galv.  iron  No.  26. 
Galv.  iron  No.  24. 

Galv.  iron  No.  28. 
Galv.  iron  No.  26. 
Galv.  iron  No.  24. 


Wood     Wt. 
or     Lb.  per 

Steel  Sq.Ft. 
0  638 
0  625 

f         0  798 

0  925 
1.180 

1  690 

0  785 
"3         0  910 

:       i  160 

'<  1.410 

1  660 

n  870 

I  009 
I  287 
I    843 

1   870 
1  I    009 

.;  I   287 

B  I    843 


0  895 

1  037 
I   323 

0  895 
1.037 

1  323 

0  992 

1  265 
1  538 
I    8IU 

0  992 

1  265 
1  538 
I    810 

0  880 

1  020 
I    300 

0  880 

1  020' 
I    300 


1 


wt. 

100   S.F. 

Fin. 

Work,  Lb. 

67  0 

65.6 

83  8 

97  I 
123  9 
177  4 

82  4 

95  6 

21  8 
148  0 
174  3 

102  2 

118  6 

151  2 

216  6 


Hours 

to  Lay 

One  Sq. 

with  Man 

and  Helper 

3  2     * 

3.2 

3  2 

3  2 

3  2 

4  0 

3  2 

3  2 

3  2 

3  5 

4  0 

3  2 

3  2 

3  2 

4  0 


102 
118 
151 
216 

105 
121 


155  5 

105  2 

121  8 

155  5 

116  6 
148. 6 

180  7 

212  7 


lib 
148 
180 
212 


103  4 
119  8 
152  8 

103  4 
119  8 
152  8 


3  2 

4  0 
4  0 
4  0 

3  2 

3  2 

4  0 
4  0 


Wt.  Lb. 
per 

Unit  of 
Kind  of  Material  Unit  Fin.  Work 

16-Oz.  Copper 

Batten  scam  roof 

Standing  scam  roof ^1 

Flat  steam  roof w 

Wall  covering g 

Plain  casings — 

20-in.  flashings 

36-in.  box  gutter  linings 

Mouldings  24-in.  girt. _ 

Mouldings  30-in.  girt    ...  **• 

Mouldings  36-in.  girt c 

Mouldings  42-in.  girt. 3 

Mouldings  48-in.  girt. ...  0 

Leaders  4x5  in ° 

Leaders  4x4  in .  .    

Leaders  3x4  in 

Leaders  2Jx3  in 

Leader  heads I 

IC  40-I.b.  Tin  u. 

Batten  seam  roof ■/ 

Standing  seam  roof o 

l.l:it  >eam  roof 

36-in.  box  gutter  linings 
20-in.  flashings 

u 

No.  22  Oalvaniied  Iron  .£ 

Mouldings  24-in.  girt 

Mouldings  30-in.  girt     .  o 

Mouldings~36-in.  girt   .  .  .  .  — 

Mouldings  42-in.  girt 

Mouldings  48-in.  girt     . 


Plain  casings. 
Leader  heads. 


No.  26  Galvanixed  Iron 
Leaders  4x5  in.  or  6-in.  diameter. 
Leaders  4x4  in.  or  5-in   diameter. 
Leaders  3x4  in.  or  4-in.  diameter 
Leaders  2)x3  in   or  3-in.  diameter 


With  Mao  a-d  Url|»-r 

Hours  Hou's 

Req  One        Req  One 

Unit  of  foil  of 

Shop  Labor    Field  Labor 


110 

1  7 

3  2 

no 

1  7 

2  5 

105 

2  3 

3  6 

105 

1  1 

4  0 

105 

1  1 

5  3 

175 

0  6 

4  0 

315 

6  9 

24  0 

210 

6  9 

8  0 

262 

8  6 

10  7 

315 

10  3 

10  7 

368 

12  0 

16  0 

420 

13  7 

16  0 

166 

5  7 

8  0 

150 

5  7 

i  0 

125 

5  7 

8  0 

100 

5  7 

8  0 

I   3 


I   6 


70 
70 
68 

1  7 

1  7 

2  ) 

)  2 

2  5 

3  6 

204 
II) 

6  9 
0  6 

24  0 
4  0 

29t 
37f. 
444 
518 
592 

6  1 
S  6 

10  ) 
12  0 
1)  7 

8  0 
10  7 
10  7 
1*  0 
16  0 

148 

1  1 

5  ) 

5 

2  3 

1  6 

,52 
1)7 
114 
91 

>  ; 

5  7 
5  7 
5  7 

8  0 
8  0 
S  0 
t  0 

578 


THE    CONTRACT    RECORD 


Item 
\o 

I 
2 
3 

4 
5 

6 


9 

II) 
II 


12 
II 
14 

15 

16 
17 


18 
19 
20 
21 


Class  of  Work 
Furring  and  Lathing 

Beams  and  girders '. 

Beams  and  girders 

Metal  partitions 

Metal  partitions 

Heavy  cornice  and  false  beam 

Semicircular  or  segmental  ceilings 

Uroiued  arches,  domes,  etc 

Ceilings,  furring  clipped  to  beams 

Ceilings,  furring  clipped  to  beams 

Hung  ceilings,  including  purlins,  clips,  etc 
Hung  ceilings,  including  purlin.-,  clips,  etc 

Metal  I.ntli 
Ceilings  and  partitions  stapled  on  wood   — 
Ceilings  and  partitions  stapled  on  wood 
Coves  and  cornices  stapled  on  wood  

Coves  and  cornices  stapled  on  wood 

Beams  and  girders  stapled  on  wood 

Beams  and  girders  stapled  on  wood 

Wood  Lath 

Partitions  and  ceilings -. 

Partitions  and  ceilings 

Coves  and  cornices * 

Coves  and  cornices 


TABLE  VIII.    FURRING  AND  LATHING 

Spacing 

of 
Supports, 

Kind  of  Material  In. 

Ix-rV  in.  bar  iron  and  metal  lath 12 

Ix  iVin.  bar  iron  and  metal  lath 16 

Ixlxl-in  angles  and  metal  lath 12 

Ixlxl  in.  angles  and  metal  lath 16 

I  x  rV-in.  bar  iron  and  metal  lath 12 

I  x  A-in.  bar  iron  and  metal  lath 12 

lxrt-in.  bar  iron  and  metal  lath -  .  .  12 

I  -in  .  channels  and  metal  lath 12 

1-in.  channels  and  metal  lath ... '. ...  .  16 

1-in.  channels  and  metal  lath 12 

1-in.  channels  and  metal  lath '.  .  .  16 

Metal  lath  and  staples 12 

Metal  lath  and  staples 16 

Metal  lath  and  staples 12 

Metal  lath  and  staples 16 

Metal  lath  and  staples 12 

Metal  lath  and  staples 16 

Wood  lath  and  nails 12 

Wood  lath  and  naila     16 

Wood  lath  and  nails 12 

Wood  lath  and  nails 16 


rime 

Required 

to    Install 

One    Sq.Yd. 

Hrs. 

0  80 
0  66 
0  42 

0  32 

1  00 
I  00 
I   78 


0  12 
0  09 
0  22 

0  18 
0  22 
0   18 


0  II 
0  08 
0  22 
0   17 


Furring 
Material 

In 
Lb.  per 
Sq.Yd. 

7  1 
5  7 

8  5 

6  8 

7  1 
7   1 

II   7 

9  4 
7  2 
12  8 
10  2 

0.05 
0  05 
0  05 

0  05 
0  05 
0  05 

Nails 
0   10 
0  10 
0  14 
Oil 

Lath, 
Sq.Yd 

I. OS 

1.05 
1.05 

I  05 
1.05 
1.05 
1.25 

1.05 
I  05 

I  05 
I  05 


I  05 
I  05 
I  05 

I  05 
I  05 
I  05 

No 
14  . 
14  5 
14  5 
14  5 


Furring  and  Lathing. — Table  YIII,  in  the  column 
"Spacing  of  Supports,"  for  the  first  eleven  lines,  shows 
the  spacing  of  furring,  while  lines  12  to  21  inclusive, 
show  the  spacing  of  wood  studs  or  joists.  The  column 
for  furring  cost,  in  the  first  eleven  lines,  gives  the 
weight  of  furring  material,  including  the  necessary 
tieing  wire  and  for 'lines  12  to  21,  the  weight  of  staple.-, 
or  nails  per  yard  of  lath.  Five  per  cent,  has  been 
added  to  metal  lath  to  take  care  of  cutting  waste,  etc. 
If  the  work  is  done  by  a  sub-contractor,  from  twenty 
to  twenty-five  per  cent,  should  be  added  for  overhead 
and  profit. 


TABLE  IX.    PLASTFRING 


Thick- 
ness 


Kind  of  Coat  ness       Kind  of  Material 

Scratch  ( 1-2)  on  wood  lath i  j  Sand"™  yd™*  *"*'  "*' 

Scratch  ( U)  on  wood  lath |  j  H-jta-jg 

Scratch  (1-2)  on  metal  lath i 


.Scratch  ( 1-2)  on  metal  lath 1 

Brown  (1-3) * 

Brown  (1-3) 1 


Finish — amoo  th  — sand . 


Finish — smooth — sand . 


Finish — smooth 

Finish-Smooth 

Finish  (1-3)  sanded 
Finish  (1-3)  sanded 


Scratch  (1-1-5)  K eerie  cement  on 
metal  lath.  . 


Brown  (1-1-7)  Keene  oement 


Lump  lime  and  hair,  bbl, 

Sand,  cu.yd 

Neat  plaster,  ton 

Sand,  cu.yd 

Lump  lime  and  hair,  bbl 

Sand,  cu.yd 

Neat  plaster,  ton 

Sand,  cu.yd 

Lump  lime,  bbl 

Planter  Paris,  ton 

White  sand,  cu.yd.  .  . . 
Hydrated  lime,  ton.  .  . 

Planter  Paris,  ton 

White  sand,  cu.yd .... 

Lump  lime,  bbl 

Plaster  Paris,  ton 

Finishing  lime,  ton.. .  . 

Plaster  Paris,  ton 

Lump  lime,  bbl 

White  sand,  cu.yd.  ,  . . 
Hydrated  lime,  ton.  .  . 
White  sand,  cu.yd .... 
Keene  cement,  ton. . . . 
Hydrated  lime,  ton.. . . 

Sand,  cu.yd 

Hair,  bu 

Keene  cement,  ton .... 
Hydrated  lime,  ton.  .•. . 

Sand,  cu.yd.  .- 

Keene  cement,  ton. . . . 


t-'ioish — Keene  cement  (300  lb.  K 

i  C:  1001b.  lime) \  Finishing  lime,  ton 

Brown-P.  C.  (1-4-20%  lime)  on 
brick j 


Brown— P.  C 
terra  cotta . 


(l-J-10%  lime)   on 


Brown— P.  C.  (1-4-20%  lime),  on 
terra  cotta ! 


Finish— P.  C.(l:3-I0%  lime) } 


Stucco(l-l-2)  pebble  dash 


Sand,  cu.yd 
Hydrated  lime,  ton.  .  . 
Portland  cement,  bbl.. 

Sand,  cu.yd 

Hydrated  lime,  ton.  .  . 
Portland  cement,  bbl... 

Sand,  cu.yd 

Hydrated  lime,  ton.  . . 
Portland  cement,  bbl. . 

Sand,  cu.yd 

Finishing  lime,  ton .... 

WhiteP.C.bbl 

White  sand,  cu.yd 

Gravel,  cu.yd 


Material 

per 
Sq.Yd. 
0  0204 
0  0108 
0  0068 
0.0108 
0  032} 
0  0143 
0  0091 
0  0|43 
0  0278 
0  0111 
0  0050 
0  Oil  I 
0  0086 
0  0012 
0.0003 
0  0016 
0.0012 
0.0003 
0  0083 
0017 
0016 
0017 
0066 
0091 
0012 
0091 
0  0062 
0  0062 
0  0154 
0  0100 
0  0032 
0  0032 
0  0149 
0  0043 
0  0009 
0  0222 
0  0118 
0  0025 
0  0455 
0  0182 
0021 
0333 
0175 
0038 
0156 
0061 
0007 


Labor 

per 

Sq.Yd. 

0  0519 

0  0519 

00571 

6'6s7i 

6' 1231 
0  "1231 
6' 1067 

6. 1067 

o'iooo 
6  iooo 

o!  1333 

6^333 

6!6c>is 


0  0500 
0  0067 
0.0143 


0.1333 

0. 1455 
6. 1600 

6! 1600 
6 ! i  6o6 

61 1333 

0. 3200 


Plastering. — Table  IX  shows  the  amount  of  ma- 
terial and  labor  for  one  coat  of  various  kinds  of  plas- 
ter work  as  specified  in  column  2.  The  assumed  thick- 
ness is  given  in  column  3.  This  thickness,  of  course  will 
vary  due  to  the  kind  of  metal  lath,  spacing  of  wood 
lath,  the  irregularity  of  the  wall.  etc.  The  amount  of 
material  as  given  in  column  5,  except  for  the  finished 
coats,  will  vary  somewhat  where  a  different  thickness 
is  used  than  that  specified.  The  same  applies  to  the 
labor.  In  ease  of  ver)  irregular  walls,  open  lath,  etc.. 
the  time  shown  would  be  somewhat  increased.  The 
table,  however,  is  intended  to  take  care  of  average 
work.  If  the  work  is  done  by  a  sub-contractor,  at 
least  twenty  per  cent,  to  the  cost  of  labor  and  ma- 
teriol  should  be  added  for  overhead  and  profit.  No 
blanks  have  been  provided  lor  carrying  out  the  cost 
of  labor  and  material,  as  it  is  thought  that  anyone 
using  this  table  would  probably  draw  it  off  on  other 
paper.  In  which  case,  they  could  easily  arrange  for 
the  necessary  blank  spaces.  It  will  also  be  necessary 
to  combine  the  scratch  coat,  brown  coat  and  finish 
when  plastering  on  lath,  and  brown  coat  and  finish 
when  plastering  on  masonry,  in  order  to  make  a  com- 
plete coat  of  plastering. 


Service  Department  for  Engineers 

Three  thousand,  two  hundred  and  forty-three  en- 
gineers were  placed  in  positions  during  1920  by  the 
Service  Department  of  the  American  Association  of 
Engineers,  according  to  a  report  just  issued  by  that 
department.  This  number  of  men  placed  is  the  num- 
ber for  which  records  were  actually  received  showing 
that  positions  were  filled  and  does  not  include  very 
many  positions  which  were  undoubtedly  filled  but  for 
which  reports  of  placement  were  not  made  by  the  em- 
ployer or  the  employee.  The  service  department 
handled  7,617  positions  during  1920,  filling  about  half 
of  them;  35,254  references  to  positions  were  made 
to  individual  members  of  the  association  in  the  course 
of  the  year.  The  total  annual  salary  for  all  the  posi- 
tions filled  during  the  year  was  about  $8,500,000.  The 
lowest  salary  paid  by  any  position  filled  was  $125  a 
month.  The  highest  salaried  position  was  $15,000  per 
annum.  The  average  salary  of  positions  filled  was  in 
the  neighborhood  of  $200  a  month. 
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Problems   in   Structural    Engi 
neering  for  Investigation 

Experimental  Study  in  Many  Phases  of  Steel  Design  is  Needed  to 
Confirm  the  Assumptions  and  Empirical  Relationships 
That  Are  the  Basis  of  Present  Practice 

l-Sy    W.  M,  Wilson.  Assoriute  Professor  of  Structural  Knyineerintf,  Uolveriity  of  Mlin 
Before  Western  Society  of  Bagfaei 


STRUCTURAL  steel  design  is  largely  a  mathema- 
tical process  and  is  looked  upon  by  many  struc- 
tural engineers  as  an  exact  science,  nevertheless 
the  mathematic  processes  are  often  based  upon 
assumptions  which  have  never  been  verified,  and  many 
of  the  mathematical  operations  arc  nothing  more  than 
the  solution  of  empirical  equations.  The  changes 
which  arc  made-  in  specifications  from  time  to  time  in- 
dicate that  the  consensus  of  opinion  relative  to  the  fu» 
damental  assumptions  and  relative  to  the  empirical  re- 
lationships are  continually  changing.  Structural  en- 
gineering is,  therefore,  not  a  fixed  science,  but  a  science 
which  is  rapidly  developing. 

A  study  of  the  discussions  which  accompany 
changes  in  specifications  indicates  that  whereas  some 
revisions  are  the  direct  and  inevitable  result  of  addi- 
tional scientifically  established  facts,  other  revisions 
grow  out  of  a  change  in  what  is  nothing  more  nor  less 
than  the  opinion  of  the  structural  engineers.  Although 
this  opinion  may  be  entertained  by  the  leaders  in  the 
profession,  as  long  as  scientific  confirmation  is  lacking, 
the  opinion  is  liable  to  further  change  with  additional 
experience.  It  is,  therefore,  highly  important  that 
all  basic  assumptions  and  all  empirical  relationships 
be  checked  by  scientific  experimental  work. 

It  is  believed  that  certain  problems  in  structural 
engineering  should  receive  further  experimental  study. 
In  presenting  these  problems  the  position  is  taken,  not 
that  our  present  practice  is  necessarily  wrong,  but 
that  we  have  not  sufficient  knowledge'to  justify  us  in 
forming  a  final  and  definite  conclusion. 

The  following  are  a  few  of  the  many  problems 
which  affect  either  the  cost  or  the  safety  of  the  struc- 
tures: 

Effect  of  Reversed  Stresses  on  Riveted  Joints 

Tests  of  riveted  joints  show  that  the  resistance  to 
slip  is  due  to  friction  between  the  plates  induced  by 
the  tension  in  the  rivets.  Moreover  this  slip,  an  in- 
elastic strain,  occurs  at  stresses  considerably  below 
the  stresses  for  which  connections  are  designed. 
These  statements  being  true,  if  a  stress  on  a  connection 
acts  in  one  direction  there  will  be  a  slip  in  that  direc- 
tion; and  if  the  stress  is  reversed,  the  slip  is  in  the 
reversed  direction.  By  repeating  the  cycle,  the  re- 
peated slip  will  result  in  wear  which  relieves  the  ten- 
sion on  the  rivet  and  thus  reduces  the  resistance  to 
slip.  Therefore  a  large  number  of  reversals  may  re- 
sult in  an  amount  of  wear  which  will  permit  a  small 
stress  to  produce  a  large  slip. 

That  the  action  outlined  does  take  place  is  evi- 
denced by  the  Fact  that  connections  of  members  sub- 
it  cud  to  reversed  stresses  do  work  loose.  This  has 
been  observed  in  a  number  of  structures. 

To  further  establish  the  action  outlined,  a  few 
tests  were  made  to  determine  the  effect  of  repeatedly 


reversed  stresses  (unpublished  tests  made  at  the  En- 
gineering Experiment  Station  of  the  University  of  Illi- 
nois by  \V.  M.  Wilson  |.  Tl  ts  show  that  con- 
nections subjected  to  reversed  stresses,  if  designed  in 
strict  accordance  with  our  present  -pceifications,  may 
be  expected  to  develop  loose  rivets.  This  being  true, 
changes  in  the  usual  specifications  should  be  consider- 
ed. But  before  the  specifications  can  be  changed  in- 
telligently, more  complete  knowledge  relative  to  the 
behavior  of  riveted  connections  subjected  to  reversed 
stresses  is  needed.  Experimental  data  are  desired  to 
answer  the  following  questions: 

1.  What  is  the  proper  unit  stress, to  be  used  in 
designing  a  rivet  subjected  to  reversed  stresses? 

2.  What  is  the  relative  value,  as  judged  by  their 
ability  to  resisl  reversed  stresses,  of  rivets  driven  by 
different  methods? 

3.  Is  it  possible  to  develop  a  method  of  driving 
which  will  increase  the  ability  of  rivets  to  resist  re- 
versed stresses? 

Because  of  the  increase  in  the  weight  of  rolling 
stock,  raidroads  are  compelled  to  subject  their  bridges 
to  stresses  considerably  greater  than  the  stresses  for 
which  the  bridges  were  designed.  Following  the  re- 
commendations of  the  American  Railway  Engineer- 
ing Association,  the  -tress  in  tension  for  rating  old 
bridges  made  of  openhearth  structural  steel  is  26,000 
lb.  per  square  inch,  while  the  corresponding  stress  in 
shear  on  rivet-  is  -'-'.000  lb.  per  square  inch.  In  both 
cases  the  allow  able  stresses  are  reduced  if  the  stresses 
are  reversed  :  the  reduced  stress  for  tension  on  steel  is 
17,333  lb.  per  square  inch,  and  for  shear  on  the  rivets  is 
11,000  lbs.  per  square  inch,  if  the  reversal  is  from  a 
stress  in  one  direction  to  an  equal  stress  in  the  oppo- 
site  direction. 

Fatigue  of  metal  tests  indicate  that  a  tensile  stress 
in  steel  considerably  greater  than  17.333  lbs.  per  square 
inch  can  be  reversed  millions  of  times  without  break- 
ing the  metal,  whereas  tests  indicate  that  if  a  shear  on 
rivets  of  11,000  lbs.  per  square  inch  is  reversed  only 
a  few  thousand  times,  the  rivets  are  loosened.  It 
therefore  seems  probable  that  overloading  bridges  will 
injure  the  bridge,  not  by  injuring  the  metal,  but  by 
loosening  the  rivets.  This  being  true,  an  extended  in- 
vestigation of  the  behavior  of  riveted  joints  subjected 
to  reversed  stresses  assumes  unusual  importance. 
A  Comparison  of  Various  Types  of  Wind  Bracing  for 
Steel-skeleton  Buildings 

The  usual  method  of  stiffening  the  frame  of  a  steel- 
skeleton  building  so  that  it  will  resist  wind  pressure. 
is  to  make  the  joints  connecting  the  girders  and 
columns  rigid,  so  that  they  can  resist  moment.  Two 
-  of  connections  are  in  general  use.  With  one 
type,  in  order  to  erect  the  girders,  it  is  necessan 
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slip  the  gusset  plate,  a  part  of  the  column,  between 
the  flange  angles  of  the  girder.  As  this  operation 
takes  place  high  in  the  air,  the  erection  is  quite  diffi- 
cult. With  the  other  type,  erection  is  accomplished 
by  swinging  the  girder  between  two  adjacent  columns, 
and  riveting  the  outstanding  legs  of  the  connection 
angles  to  the  outstanding  legs  of  the  column,  a  very 
simple  process.  In  spite  of  the  fact  that  the  first  type 
is  much  harder  to  erect  than  the  second,  the  former 
is  replacing  the  latter,  as  it  is  believed  to  be  more  rigid. 
\  very  limited  number  of  tests  (Bulletin  No.  104,  Engi- 
neering Experiment  Station,  University  of  Illinois, 
by  Wilson  and  Moore)  show  that  there  is  but  little 
difference  between  the  rigidities  of  the  two  types  of 
connections:  and  that,  if  there  is  any  difference,  the 
second  is  slightly  stiffer  and  therefore  better  than  the 
connection  of  the  first  type.  It  is  desirable  to  deter- 
mine definitely  the  relative  merits  of  these  two,  and 
also  of  other  types  of  connections. 

Distribution  of  Stresses  Among  Rivets  of  Large 
Gusset  Plates 

In  designing  a  riveted  connection  which  is  not 
subjected  to  moment,  it  is  assumed  that  the  total 
stress  on  the  connection  is  equally  distributed  among 
the  rivets.  Gusset  plates  are  usually  much  wider  than 
the  members  from  which  they  receive  stress.  Under 
these  circumstances,  it  seems  probable  that  the  stress 
in  the  rivets  in  a  line  with  the  axis  of  the  member  may 
be  greater  than  in  the  rivets  near  the  edges  of  the 
gusset  plate. 

In  riveted  joints,  as  in  elastic  material,  the  stress  is 
approximately  proportional  to  the  s'train.  Because 
of  the  difference  in  stresses  in  the  gusset  plate  and  in 
the  member,  the  slip,  the  relative  motion  between  the 
two,  may  not  be  the  same  at  all  points.  As  the  stress 
depends  upon  the  slip,  a  variation  in  the  slip  will 
cause  an  uneven  distribution  of  the  stress  among  the 
rivets. 

A  limited  number  of  tests  by  Cyril  Batho  (Journal 
Franklin  Institute,  Vol.  182,  page  553)  indicate  that 
the  stress  on  a  joint  is  not  evenly  distributed  among 
the  rivets.  The  maximum  stress  will,  therefore,  be 
greater  than  the  total  stress  divided  by  the  total  num- 
ber of  rivets,  as  now  assumed.  A  thorough  investi- 
gation of  the  distribution  of  stress  among  rivets  is 
desirable. 

Effect  of  Restraining  Action  of  End  Connections  Upon 
Stringers  of  Through  Truss  Bridges 

The  stringers  of  through  trusses  are  connected  to 
the  floor  beams  by  means  of  connection-angles  which 
run  the  full  depth  of  the  stringers.  Tests  show  (Bul- 
letin No.  104,  Engineering  Experiment  Station,  Uni- 
versity of  Illinois,  by  Wilson  and  Moore)  that  these 
connections  are  quite  rigid.  This  being  true,  two 
stringers  meeting  end  to  end  act  as  a  continuous 
girder.  While  this  action  reduces  the  moment  at 
the  centre  of  the  stringer,  it  also  produces  a  large. 
suddenly  applied  moment  on  the  stringer  connection. 
And  the  stringer  connection  is  not  designed  to  take 
moment.  It  is  desirable  to  determine  the  moment  on 
the  connection-angles,  and,  if  it  is  found  to  be  dan- 
gerous, to  devise  alternate  possibilities  of  design. 

Effect  of  Not  Fitting  Ends  of  Intermediate  Stiffness 

of  Plate  Girders  to  Outstanding  Legs  of 

Flange  Angles 

Stiff eners  of  plate  girders  are  fitted  carefully  to 
the  flange  angles.  This  involves  grinding  the  ends 
of  the  stiffener  angles  to  exact  length  and  shape,  and 
involves  either  the  use  of  thick  fills  or  of  crimping  the 


angles.     Taken  altogether  this  fitting  adds  materially 
to  the  cost  of  the  girder. 

The  function  of  intermediate  stiffeners  is  to  pre 
vent  the  web  from  buckling.  The  stiffener  does  not 
in  any  sense  transfer  stress  to  or  from  the  flange 
angles.  It  would  therefore  seem  that  the  requirement 
that  the  ends  of  intermediate  stiffeners  be  ground  to 
fit  the  outstanding  legs  of  the  flange  angles  is  with- 
out a  rational  basis.  It  is  desirable  to  make  tests  to 
verify  this  statement. 

Mathematical  Study  of  Secondary  Stresses 
The  exact  theoretical  determination  of  secondary 
stresses  is  a  very  laborious  process.  This  is  true  to 
such  an  extent  that  secondary  stresses  arc  neglected 
except  for  very  important  structures,  in  spite  of  the 
fact  that  it  is  known  that,  theoretically  at  least,  sec- 
ondary stresses  are  often  almost  as  great  as  primary 
stresses.  It  is  desirable  to  make  a  careful  study  of 
secondary  stresses  with  the  idea  in  mind  of  establish- 
ing empirical  rules  for  determining  secondary  stre- 
These  rules  should  be  accurate  enough  for  purposes 
of  design  and  should  also  be  so  short  that  they  will  be 
used  by  the  practicing  engineer.  Such  rules  have  been 
established  for  wind  stresses  in  steel  skeleton  build- 
ings (Bulletin  No.  80,  Engineering  Experiment  Sta- 
tion. University  of  Illinois,  by  Wilson  and  Moore), 
and  it  should  be  possible  to  establish  them  for  second- 
ary stresses  in  trusses. 

Experimental  Study  of  Secondary  Stresses 

To  a  large  extent,  secondary  stresses  have  been 
neglected  by  practising  engineers.  The  engineer  has 
justified  his  action  by  the  statement  that  secondary 
stresses  are  small,  or  that  the  determination  of  second- 
ary stresses  is  based  upon  false  assumptions,  and  that 
large  secondary  stresses  do  not  exist. 

Inasmuch  as  computed  secondary  stresses  are  often 
very  large,  they  should  not  be  neglected,  if  they  actu- 
ally exist:  and  if  they  do  not  exist,  the  ghost  should 
be  laid.  A  limited  number  of  tests  show  that  second- 
ary stresses  do  exist,  and  that  the  measured  and  com- 
puted stresses  agree  quite  well.  Tests  by  Parcel  and 
.Maney  (Engineering  News-Record,  Dec.  9,  1920,  p. 
1116),  show  a  secondary  stress  equal  to  85  per  cent. 
of  the  primary  stress  at  a  time  when  the  primary  stress 
is  a  maximum.  Further  experimental  data  are  de- 
sirable. 

Effect   of   Elongation    and    Compression   of    Bottom 

Chord  Upon  Stresses  in  Floor  System  of 

a  Through  Truss  Bridge 

The  stress  in  the  bottom  chord  of  a  truss  is  a 
maximum  at  all  points  when  the  whole  span  is  loaded. 
This  being  true  the  entire  bottom  chord  can  be  sub- 
jected to  a  maximum  stress  at  the  same  time.  The 
elongation  due  to  live  load  and  impact  stresses  from 
the  centre  to  the  end  of  a  200-ft.  truss  is  approximately 
y2  in.  If  therefore  the  floor  system  is  erected  with 
no  live  load  on  the  span,  the  passing  of  a  full  live  load 
over  the  bridge  will  produce  a  horizontal  deflection  in 
the  end  floor  beams  of  Yi  in.,  a  strain  that  is  neglected 
in  the  design  of  the  bridge.  The  bending  of  a  floor 
beam  also  produces  a  horizontal  shearing  stress  on 
the  floor  beam  connection  angles  which  is  not  consid- 
ered in  the  design.  Strain-gauge  measurements  taken 
on  bridges  under  actual  conditions  of  service  disclosed 
stresses  very  much  in  excess  of  the  stresses  produced 
by  the  vertical  load  on  the  floor  beams  alone. 
Why  a  More  Exact  Knowledge  of  the  Behavior  of 
Structures  is  Desirable 

Research  work  necessary  to  answer  the  questions 
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winch   have  been   raised   is  expensive.  r,  a 

more  exact  analysis  of  stresses  in  structures  would 
probably  require  better  trained  designers  and  would 
probably  require  that  more  time  be  spent  on  the  de- 
sign of  structures  than  is  now  customary.  Both  of 
these  changes  increase  the  cosl  of  a  design.  The  q 
tion  is  often  raised,  why  it  is  necessary  to  incur  this 
expense  for  research  since  our  present  designs  are 
proving  satisfactory  in  service?  To  accept  the  line 
of  reasoning  implied  by  this  question  is  to  accept  the 
design  of  the  ancients  as  the  acme  of  structural  science 
as  tiiese  structures  have  stood  through  the  centuries. 
To  accept  the  line  of  reasoning  implied  by  this  ques- 
tion is  also  to  eliminate  economy  as  a  controlling  fac- 
tor in  an  engineer's  work. 

All  structures  are  designed  with  a  factor  of  safety. 
That  is.  every  member  is  made  strung  enough  to  carry 
a  load  greater  than  any  load  to  which  it  is  likely  to 
he  subjected.  The  magnitude  of  this  factor  of  safety 
varies  through  a  wide  range.  The  fact  that  a  struc- 
ture has  not  failed  in  service  is  proof,  not  that  the  de- 
sign is  properly  balanced,  but  that  in  trying  to  pro 
vide  a  factor  of  safety  of  from  2  to  5  the  designer 
has  succeeded  in  providing  a  factor  of  safety  of  at 
least  one  in  eacli  and  every  member. 

If  a  designer  were  to  specify  a  tension  member 
having  a  cross-sectional  area  of  20  sq.  in.  at  one  end 
and  a  cross  sectional  area  of  30  sq.  in.  at  the  other  end 
the  design  would  be  ludicrous.  Such  an  evident  lack 
of  balance  in  the  design  would  be  ridiculous.  Yet  the 
only  offense  which  the  designer  has  committed  has 
been  to  provide  a  factor  of  safety  of  three  at  one  point 
and  a  factor  of  safety  of  two  at  another  point  in  the 
same  structure. 

Tension  members  arc  usually  designed  for  a  prim- 
ary unit  stress  of  16,000  lbs.  per  square  inch.  Some 
tension  members  arc  subjected  to  practically  no  sec- 
ondary stress  while  others  have  secondary  stresses 
equal  to  50  per  cent,  of  the  primary  stresses  when  the 
primary  stresses  are  a  maximum.  This  being  true,  the 
member  which  is  not  subjected  to  secondary  stresses 
has  a  factor  of  safety  50  per  cent,  greater  than  the 
factor  of  safety  in  the  member  subjected  to  the  sec- 
ondary stresses.  That  is,  the  neglect  of  secondary 
stresses  results  in  structures  which  arc  as  badly  un- 
balanced in  design  as  a  tension  member  having  a  sec- 
tional ana  50  per  cent,  greater  at  one  end  than  at  the 
other.  There  is,  however,  this  difference.  The  fact 
that  the  design  is  unbalanced  is  self  evident  in  the  one 
case,  but  is  concealed  by  a  misleading  statement  of 
the  stresses  in  the  other  case.  It  is  like  two  thieves 
of  whom  one  is  caught  while  the  other  escapes.  One 
is  counted  a  thief  and  the  other  is  not.  but  they  are 
both  equally  guilty. 

The  object  of  the  designer  should  be  to  produce  a 
balanced  design.  That  is,  all  members  of  equal  stra- 
tegic value  should  have  equal  factors  of  safety.  If  all 
but  one  of  a  number  of  members  of  equal  importance 
have  a  factor  of  safety  of  three;  while  the  one  mem- 
ber has  a  factor  of  safet}  of  two,  the  material  in  the 
mi  hers  in  excess  of  that  necessarj  to  give  them  a  fac- 
tor of  safety  of  two  is  wasted.  And  this  waste  is 
chargeable  to  poor  design. 

I  have  heard  the  statement  made  that  so  long  as 
engineers  receive  as  a  fee  a  certain  per  cent,  of  the  cost 
of  the  structure  they  will  not  reduce  the  cost  at  in- 
creased expense  to  themselves  by  making  more  care- 
ful designs.  This  position  is  comparable  to  the  posi- 
tion  taken   by  a   physician   who   would  advocate   halt- 


ing all   medical   research,  as  more   perfect  knowledge 
would  result  in  better  health  for  the  community  and 
for  the  doctor. 

Engineers  bemoan  the  fact  that  their  profession  is 
unremunerative.  Yet  they  continue  to  design  with  a 
handbook  and  to  a  great  extent  refuse  to  give  special 
problems  the  study  which  they  deserve.  The  very  fact 
that  they  accept  handbook  design  makes  it  necessary 
for  them  to  compete  with  handbook  arti.sts  who  do  not 
understand  the  principles  involved  in  the  formulas 
which  they  use,  and  who  make  no  pretense  at  having 
a  professional  training.  Many  of  these  handbook  de- 
signers are  not  p  nal  men  in  any  sense  of  the 
word.  They  should  be  classed  as  mechanics.  V' 
long  as  we  are  content  with  handbook  designs  we 
will  have  to  compete  with  the  handbook  artist. 

Many  designers  do  not  realize  the  source  of  the 
information  which  handbooks  contain  nor  do  they 
realize  how  the  requirements  contained  in  specifica- 
tions are  established.  The  well-founded  equations 
and  requirements  of  the  specifications  are  based  upon 
trch  work  of  the  past.  Methods  of  design  which 
are  still  in  a  state  of  Mux  require  research  work  for 
their  final  determination. 

I  believe  that  what  is  usually  known  as  a  factor 
of  safety  should  be  considered  as  the  product  of  two 
factors,  one  a  true  factor  of  safety,  and  the  other  a 
factor  of  ignorance.  The  work  of  our  scientists  has 
made  it  possible  to  manufacture  steel  whose  physical 
properties  will  not  vary  more  than  5  per  cent,  to  10  per 
cent,  from  the  standard  desired.  This  being  true,  if 
we  have  a  steel  whose  elastic  limit  is  32,000  lbs.  per 
square  inch,  it  certainly  would  be  safe  to  deliberately 
plan  on  subjecting  this  steel  to  a  stress  of  24,000  lbs. 
per  square  inch,  providing  we  were  absoluely  sure 
that  24,000  lbs.  per  square  inch  is  the  maximum  stress 
to  which  the  member  will  ever  be  subjected.  The 
32000  64000 

ration  — -=  1.33  (or =  2.66  if  the  factor  is 

24000  24000 

«1  upon  the  ultimate  strength  instead  of  upon  the 

elastic  limit)  is  a  true  factor  of  safety.     Hut  because 

we  are  not  sure  just   what  load  the  member  will  be 

required  to  carry,  we  design  for  a  stress  of  lo,000  lbs. 

24000 

per  square  inch.    The  factor =  1.5  is  not  in  the 

16000 
true  sense  a  factor  of  safety,  but  is  in  reality  a  factor 
of  ignorance.  We  are  afraid  that  the  stress  which  we 
believe  will  be  16,000  lbs.  per  square  inch,  may  be 
24,000  lbs.  per  square  inch.  This  factor  of  ignorance  is 
a  measure  of  the  amount  by  which  the  working  sti 
is  reduced  and  a  measure  of  the  amount  of  material 
wasted  because  of  a  lack  of  knowledge  of  the  exact 
stress  to  which  a  member  will  be  subjected. 

The  factor  of  ignorance  covers  a  lack  of  knowledge 
of  the  evact  value  of  the  maximum  load  to  which  the 
structure  is  subjected,  and  also  covers  our  inability  or 
our  unwillingness,  to  make  an  exact  analysis  of  the 
stresses  due  to  a  given  load.  Ignorance  as  to  the 
maximum  value  of  the  load  in  many  cases  cannot  be 
eliminated;  but  ignorance  as  to  the  stress  resulting 
from  a  given  load  can  at  least  be  reduced  if  not,  in  fact, 
entirely  eliminated.  The  elimination  of  one  contribut- 
ing part  of  the  fact  of  ignorance  should  justify  a  reduc- 
tion in  the  factor  itself,  and  should  justify  the  US 
higher  working  stresses  than  are  now  permitted. 

for  the  benefit  of  those  who  object  to  increasing 
our  present   working  stresses  where  more  exact  an- 
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alyses  are  used,  let  me  call  attention  to  the  fact  that 
scientists  who  are  experienced  in  testing  materials 
find  that  it  is  impossible  to  injure  structural  steel  with 
a  tensile  stress  of  24,000  lbs.  per  square  inch.  In  the 
few  cases  where  steel  structures  have  failed,  the  failure 
has  not  been  because  the  true  factor  of  safety  was  too 
small,  but  because  the  factor  of  ignorance  was  too 
large.  In  fact,  in  the  case  of  most  of  the  failures, 
the  ignorance  on  the  part  of  the  designer  was  so  col- 
lossal  that  no  factor  could  be  depended  upon  to  offset 
its  effect.  I  believe  that  more  care  in  stress  analysis 
and  increased  knowledge  of  the  behavior  of  structures 
subjected  to  load  will  promote  economy  and  safety 
simultaneously. 

How  Structural  Research  Can  Be  Promoted 

There  are  two  interested  parties  in  every  contract 
for  a  steel  structure,  the  manufacturer  who  furnishes 
the  material  and  the  owner  who  pays  the  bill.  The 
manufacturer  wants  the  structure  designed  so  that  it 
will  be  easy  to  manufacture  and.  if  it  is  a  lump  sum 
contract,  he  is  interested  in  light  weights.  But  he 
knows  that  if  the  structure  fails  his  reputation  will 
suffer.  The  owner  having  once  signed  the  contract 
wants  the  best  bridge  that  he  can  get.  But  he  knows 
that  if  his  specifications  are  unreasonable  he  will  have 
to  pay  an  exorbitant  price.  So  that  while  the  interests 
(if  the  two  parties  at  first  glance  seem  to  conflict,  they 
really  are  in  harmony.  Both  want  the  lightest  pos- 
sible bridge  that  will  safely  carry  the  load.  Both  will 
be  financially  benefited  by  the  development  of  this 
ideal  structure. 

Although  manufacturers  and  owners  will  both  be 
benefited  by  the  development  of  an  ideal  design  they 
are  both  human,  and  neither  is  always  willing  to  be- 
lieve that  changes  suggested  by  the  other  are  far  their 
mutual  benefit.  The  owner  is  likely  to  question  inno- 
vations in  shop  practice,  believing  them  to  be  the 
product  of  a  desire  to  cut  shop  costs  rather  than  to 
increase  strength.  Likewise  the  manufacturer  may 
consider  that  changes  suggested  by  the  owner  increase 
the  cost  more  than  they  increase  the  quality. 

It  therefore  seems  apparent  that  any  research  work 
which  might  result  in  changes  in  design  or  manufac- 
ture should  be  conducted  by  a  disinterested  party. 
This  is  necessary  in  order  that  the  results  may  be  ac- 
cepted without  prejudice  by  both  parties.  Further- 
more, scientific  investigations  require  long  continued 
painstaking  efforts.  Both  of  these  requirements  point 
to  our  scientific  organizations  such  as  the  Bureau  of 
Standards  and  the  Engineering  Experiment  Station-; 
as  the  proper  agents  to  undertake  this  work. 

The  scientific  organizations  have  the  men  trained 
in  scientific  work  and  have  the  equipment  but  they 
cannot  undertake  any  extensive  series  of  tests  because 
of  a  lack  of  funds.  However,  inasmuch  as  both  the 
manufacturer  and  the  owner  will  be  benefited  finan- 
cially by  the  development  of  the  design  and  manufac- 
ture of  steel  structures,  it  is  not  unreasonable  to  ask 
them  to  help  the  scientific  organizations  finance  the  in- 
vestigations. 

The  railroads  are  and  always  will  be  in  the  market 
fur  steel  structures.  They  probably  have  a  greater  in- 
terest in  the  development  of  structural  engineering 
than  any  other  single  class  of  users.  They  are  inter- 
ested in  more  exact  knowledge  of  stress  distribution 
and  they  are  interested  in  more  exact  knowledge 
of  the  relative  merits  of  various  shop  methods.  More- 
over, their  interest  is  not  scientific  alone,  but  economic 
as   well.     If  additional  knowledge  will   give  them  as 


good  bridges  at  less  cost,  or  better  bridges  at  the  same 
cost,  they  arc  justified  in  spending  money  to  gain  this 
knowledge. 

The  knowledge  to  be  gained  by  the  suggested  tests 
to  determine  the  effect  of  reversed  stress  on  rivets, 
will.  1  am  sure,  help  the  railroads  to  keep  their  old 
bridges  in  service  under  the  present  increasing  loads. 
This  saving  will  exceed  the  cost  of  the  research  pro- 
gramme necessary  to  obtain  the  knowledge  required. 

The  manufacturers  will  also  be  financially  bene- 
fited by  the  elimination  of  unnecessary  shop  refine- 
ments which  add  but  little  or  nothing  to  the  quality 
of  the  structure  but  which  add  materially  to  the  cost 
( >{  production. 

1  believe  that  it  is  possible  to  establir-h  a  scheme  of 
co-operation  whereby  the  manufacturers  and  the  users 
of  structural  steel,  especially  the  railroads,  will  co- 
operate with  the  scientific  organizations  of  the  country 
to  the  end  that  extensive  research  work  in  structural 
engineering  can  be  undertaken.  The  part  of  the  sci- 
entific institution  will  be  to  furnish  the  scientific  staff, 
laboratories,  and  standard  equipment,  and  to  publish 
the  results.  Tlu-  part  of  the  manufacturers  and  users 
of  the  structural  steel  will  be  to  furnish  the  material  to 
he  tested  and  to  furnish  money  to  pay  for  special 
equipment  and  technical  assistants.  The  engineering 
staffs  of  the  commercial  organizations  will  air- 
expected  to  consult  with  the  scientific  staffs  in  plan- 
ning the  investigations. 

I  believe  that  such  a  scheme  of  co-operation  will  be 
beneficial  to  all  parties  concerned. 

Precedent  for  this  co-operation  has  already  been 
established  at  the  University  of  Illinois.  The  Engi- 
neering Experiment  Station  of  the  University  i-  or 
lias  been  a  partner  in  the  following  investigations; 

investigation  of  Coal  Mining  in   Illinois. 

Investigation  of  the  Manufacture  of  Gas  from  I  Hi 
nois  ("oal. 

Investigation  of  the  Stresses  in  Railway  Track. 

investigation  of  the  Effect  of  the  Size  of  Coal  on 
Locomotive  Performance. 

Investigation  of  Warm  Air  Furnaces  and  Furnace 
Heating. 

Investigation  of  the  Fatigue  Phenomena  of  .Metals. 
Investigation  of  the  Viscosity  and  Electrical  Con- 
ductivity of  ( ilass. 

Investigation  of  the  Friction  Losses  and  Power 
Requirements  in  the  Proposed  Ventilating  System  for 
the  Xew  York  and  New  Jersey  Vehicular  System  to 
lie  constructed  under  the  Hudson  River. 

These  co-operative  tests  have  been  financed  from 
sources  outside  of  the  Engineering  Experiment  Station 
to  the  extent  of  approximately  $340,000.  And  in 
every  case  the  parties  contributing  the  funds  have  felt 
that  the  value  received  exceeded  the  funds  expended. 

A  similar  program  of  co-operative  research  is  de- 
sirable in  structural  engineering. 


Architects  Issue  Bulletin 

The  (  mtario  Association  of  Architects  in  a  recently 
issued  pamphlet  entitled  "Forethought,"  explain  when 
and  why  the  services  of  an  architect  are  required  and 
so  attempt  to  eliminate  the  misunderstanding  that  is 
sometimes  prevalent  as  to  what  is  expected  of  an 
architect  when  he  is  employed.  A  perusal  of  the 
arguments  presented  in  this  pamphlet  will,  no  doubt, 
help  to  smooth  the  path  of  all  those  involved  in  the 
construction  of  buildings. 
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Design   of   Foundations   for 
Highway   Bridges 

A  Study  of  the  Bearing  Power  of  Soils  and  of  the  Methods 
and  Operations  Involved  in  the  Design  and 
Construction  of  Bridges 


By  L.  N.  Edwards,  Senior  Bridge  E 

Speaking  generally,  a  bridge  structure  consists  of 
three  portions  or  parts,  viz.:  (1)  The  superstructure 
or  spanning  portion  supporting,  in  addition  to  its  own 
\\  eight,  pedestrian,  vehicular,  and  other  so-called  "live" 
loads;  (2)  The  sub-structure  supporting  the  super- 
structure with  its  loads;  and  (3)  The  foundation  which 
supports  the  sub-structure  with  its  super-imposed 
loads. 

Obviously  the  stability  of  the  entire  structure  de- 
pends primarily  upon  the  efficiency  of  its  foundation. 
While  science,  skill,  and  experience  combined  with 
the  progress  oi  the  time  have  achieved  marked  suc- 
cess in  evolving  the  rationale  of  bridge  design  and  in 
producing  and  developing  new  types  of  super-struc- 
tures and  sub-structures,  a  far  less  degree  of  atten- 
tion has  been  bestowed  upon  the  development  of 
fundamental  principles  and  reliable  information  and 
data  relating  to  the  bearing  power  of  soils,  and  to 
methods  and  operations  involved  in  the  design  and 
construction  of  foundations.  An  interesting  discus- 
sion of  this  last  mentioned  feature  was  given  by  Mr. 
L.  N.  Edwards,  Senior  Bridge  Engineer,  U.  S.  Bureau 
of  Public  Roads  in  Public  Roads,  a  publication  of  the 
Bureau,  from  which  the  matter  in  this  article  is  taken. 

Conditions  Affecting  Stream  Scour 
With  an  occasional  exception,  the  construction  of 
bridges  over  streams  has  the  effect  of  obstructing  free 
stream  flow  by  contracting  the  channels  and  by  pro- 
ducing eddies,  cross  currents,  whirlpools,  etc.,  result- 
ing in  accentuating  any  tendency  that  may  exist  to 
(rode  or  scour  the  beds  during  periods  of  high  water. 
The  location  and  extent  of  scour  is  mainly  dependent 
upon  the  courses  of  the  streams,  the  rate  of  their  cur- 
rents, and  the  character  of  the  soils  forming  their 
beds.  The  greatest  scour  will  generally  take  place 
in  the  vicinity  of  the  portions  of  the  structure  furnish- 
ing greatest  resistance  to  the  free  How  of  water.  In 
general,  piers  and  abutments  should  have  their  founda- 
tions located  well  below  the  range  of  possible  scour. 
However,  to  render  them  secure  against  unforeseen 
eventualities  they  are  often  protected  by  the  instal- 
lation of  riprap,  stone  filled  cribs,  brush  mattresses 
weighted  down  with  large  stones,  concrete  aprons,  etc. 
Importance  of  Adequate  Foundation  Surveys 
In  general,  the  loads  considered  by  the  designer,  in 
proportioning  bridge  pier  and  abutment  footings  are. 
(1)  the  total  dead  load  of  the  super-structure  and  sub- 
structure, (2)  the  live  load  including  under  certain 
conditions  an  allowance  for  impact,  and  (3)  earth 
pressures  in  the  case  of  abutments  acting  as  retaining 
walls.  To  the  foregoing  may  be  added  (4)  forces  in 
duced  by  the  temperature  in  the  case  of  piers  and  abut- 
ments for  arch  spans,  and  (5)  wind,  ice,  or  other  ex- 
ternal pressures  in  exceptional  cases.     Tn  the  absence 
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of  definite  data  as  to  the  bearing  value  of  the  founda- 
tion this  (lelinemeut  of  load  calculation  would  be  of 
no  advantage.  It  is  therefore  of  basic  importance  that 
the  designer  be  in  possession  of  all  available  informa- 
tion relating  to  foundation  conditions.  The  securing 
of  this  information  necessarily  involves  a  survey  of 
sod  conditions  by  making  borings,  sinking  test  pits, 
driving  test  piles,  etc.,  to  discover  sub-surface  condi- 
tions. It  also  involves  a  general  survey  to  obtain  data 
relating  to  the  size  of  the  drainage  area,  rate  of  stream 
flow,  direction  of  stream  currents,  high  and  low  water 
elevations,  possibility  of  accumulations  of  drift,  etc., 
likely  to  affect  stream  scour,  together  with  a  contour 
survey  of  the  bridge  site. 

The  general  formation,  density,  and  thickness  of 
strata  of  soil  vary  so  much  that  the  testing  of  the 
foundation  soil  and  the  depth  of  underlying  strata  is 
absolutely  necessary  for  the  determination  of  the 
allowable  pressures  that  may  be  placed  upon  the 
foundation  material.  The  course,  depth,  and  velocity 
of  the  stream  in  the  vicinity  of  the  bridge  site,  to- 
gether with  natural  conditions  influencing  the  future 
development  of  surrounding  property,  should  receive 
full  consideration  in  their  relation  to  stream  currents 
and  scour  of  the  stream  bed. 

Too  frequently  survey  plans  provide  insufficient 
information  for  the  preparation  of  the  design  and  the 
working  drawings  of  bridge  structures.  The  charac- 
ter of  the  foundation  materials  is  too  often  assumed 
to  be  the  same  as  that  showing  upon  the  surface  at 
the  bridge  sites.  Occasionally  the  superficial  exami- 
nation of  the  soil  is  primarily  due  to  the  fact  that  the 
equipment  of  the  survey  party  does  not  even  include 
a  mud  auger  with  which  to  make  the  simplest  kind  of 
a  sub-surface  examination.  However,  there  are  other 
factors  which  sometimes  enter  into  the  field  survey 
work.  The  observers,  not  realizing  the  importance  of 
accurately  describing  the  character  of  the  foundation 
soil,  fails  to  incorporate  a  proper  description  in  his 
field  notes:  or.  what  is  even  worse,  the  draftsman 
preparing  the  survey  plan,  believing  that  "brevity. 
brevity  always"  is  a  mark  of  efficiency,  will  eliminate 
all  tendencies  to  verbosity  and  will  concentrate  para- 
graphs into  single  words  such  as  "clay,"  "gravel." 
"boulders."  etc. 

Effect  of  Inadequate  Foundation  Survey  on  Design 

Te  emphasize  the  importance  of  the  foregoing  it 
may  be  of  value  to  cite  an  actual  case  of  construction 
work.  The  bridge  referred  to  was  located  at  the  outlet 
of  a  comparatively  large  lake.  The  survey  party, 
although  equipped  with  a  mud  auger  outfit,  made  oniy 
a  surface  examination  of  the  soil  and  the  survey  plan 
prepared  from  its  field  notes  showed  "boulders  with 
clay"   as   foundation   material.     "Boulders   with   clav" 
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constitute  under  certain  conditions  excellent  founda- 
tion material.  However,  in  this  particular  case  the 
"boulders"  were  merely  "one  man"  stones  which 
had  been  deposited  along  the  river  banks  by  ice  floes. 
Knowing  nothing  of  the  field  conditions  other  than 
was  shown  upon  the  survey  plan  the  designer  assumed 
a  foundation  pressure  which  seemed  justified  by  the 
description  and  designed  the  sub-structure  according- 
ly, placing  the  foundation  elevation  at  a  depth  below 
possible  frost  action.  When  the  foundation  pitsjiad 
been  excavated  to  a  depth  of  2  to  3  ft.  all  of  the  "one 
man"  stones  had  been  removed  and  the  underlying  blue 
clay  was  soft  and  altogether  unreliable  as  a  founda- 
tion material.  Soundings  were  made  with  a  steel  bar 
by  one  of  the  workmen  which  indicated  the  existence 
of  firm  material  at  a  depth  of  approximately  3  ft.  below 
the  foundation  elevation  shown  on  the  sub-structure 
plan.  When  the  overlying  clay  had  been  removed  a 
hard,  durable  limestone  foundation  was  secured.  This 
material  was  capable  of  safely  sustaining  a  much 
greater  load  per  unit  area  than  had  been  assumed  in 
the  original  design  and,  had  conditions  permitted,  a 
considerable  economy  could  doubtless  have  been  af- 
fected by  redesigning  the  entire  sub-structure. 
Pressure  Distribution  Not  Always  Uniform 

Having  discovered  the  character  of  the  foundation 
material  by  a  careful  survey,  it  is  important  to  re- 
member that  foundation  pressures  are  not  always  uni- 
form. Other  conditions  being  equal,  a  pier  symmetri- 
cally loaded  and  symmetrically  shaped  will  produce 
a  uniformly  distributed  pressure  upon  its  foundation, 
but  irregularities  in  the  lengths  of  super-structure 
spans,  cut  water  construction  on  the  upstream  end, 
subjection  to  heavy  ice  floes,  etc.,  tend  to  produce 
variable  foundation  pressures.  Abutments  are  com- 
monly so  located  as  to  perform  the  double  function 
of  supporting  the  super-structure  and  resisting  the 
pressure  of  the  earth  fills  forming  the  bridge  ap- 
proaches. The  pressure  exerted  upon  an  abutment 
foundation  is,  therefore,  rarely  a  uniform  one  and  in 
consequence,  the  so-called  "toe-pressure"  is  greater 
per  square  foot  of  foundation  area  than  is  the  "heel 
pressure." 

The  pressure  per  square  foot  used  for  designing 
purposes  should  be  well  within  the  safe  bearing  power 
of  the  soil;  that  is,  a  pressure  which  will  not  produce 
appreciable  settlement.  If,  perchance,  an  undue  set- 
tlement takes  place,  the  abutment  will  tilt  forward  and 
may  ultimately  result  in  a  total  failure  of  the  structure. 
Structural  Weaknesses  Due  to  Sub-structure  and 
Foundation  Movements 

One  of  the  distinctive  advantages  resulting  from 
the  common  practice  of  building  piers  with  battered 
sides  and  ends  and  abutments  with  battered  face  sur- 
faces on  the  body  and  wings  is  that  a  slight  tilting 
may  take  place  without  giving  to  the  sub-structure  an 
overhanging  and  unstable  appearance.  It  is  import- 
ant in  this  connection  to  call  attention  to  certain  struc- 
tural weaknesses  resulting  from  sub-structure  and 
foundation  movements.  Almost  without  exception 
such  movements  subject  the  super-structure  to  stresses 
for  which  no  provision  was  made  in  its  design,  though 
the  actual  condition  existing  may  not  become  fully 
apparent  even  by  the  most  careful  and  critical  exami- 
nation. A  pin-connected  truss  span  gives  greater  evi- 
dence of  the  conditions  mentioned  than  does  a  riveted 
span.  By  reason  of  a  slight  derangement  of  the  cor- 
rect alignment  of  the  bottom  chord  pins,  a  portion  of 
the  eye  bars  become  loosened,  thereby  rendering  them 


partially  or  entirely  inactive  with  the  natural  result 
that  the  stresses  these  bars  were  designed  to  carry  are 
actually  carried  by  the  other  bars.  Structures  com- 
posed of  mass  and  reinforced  concrete  frequently  give 
evidence  of  sub-structure  and  foundation  movemi 
for  in  these  structures  the  induced  stresses  appear  to 
seek  ou  the  weakest  portions  and  in  consequence,  the 
resulting  fractures  may  lake  most  unfortunate  courses 
and  by  progressive  action  may  result  in  the  develop- 
ment of  very  dangerous  structures  or  possibly  in 
failures. 

Speaking  generally,  foundations  are  either  natural 
soils',,  including  rock  formations,  or  artificial  founda- 
tions consisting  of  compacted  -  ils  reinforced 
with  piles,  grillages,  etc. 

Natural  Soil  Foundations 

Natural  soils  are  an  ever  varying  quality,  hetero- 
geneous in  their  composition  and  stability.  Their 
bearing  power  depends  mainly  upon  the  general  form- 
ation, texture,  density,  uniformity,  and  thickne 
the  strata.  A  stratum  composed  of  a  soil  having, 
under  ordinary  conditions,  a  comparatively  low  b 
ing  power  may  be  so  confined  by  a  thick,  strong  over- 
lying stratum  that  it  will  sustain  with  ample  safety 
a  greatly  increased  load.  A  similarly  placed  stratum 
located  with  an  outcropping  in  the  hillsides  of  a  deep 
ravine  or  river  valley  may  be  subject  to  a  very  slow 
oozing  flow  under  the  pressure  of  a  super-imp 
abutment  or  pier,  which  will  ultimately  result  in  a 
sufficient  settlement  of  the  foundation  area  to  produce 
appreciable  super-structure  deformations.  Usually 
under  these  conditions  the  vertical  movement  is  com- 
bined with  a  lesser  movement  of  the  overlying  ma- 
terial, producing  a  horizontal  displacement  of  the 
bridge  structure.  Such  movements  may  involve  a 
period  of  months  or  even  of  years  to  become  full;, 
veloped.  They  may  continue  at  a  practically  uniform 
rate  or  may  become  accelerated  by  reason  of  a  weak- 
ening of  the  overlying  strata  resulting  from  fissures, 
fault  lines,  etc.,  existing  within  them. 

Natural  soil  foundation  materials  are  divided  into 
five  general  classes,  viz:    (1)  Bedrock,  (2)  gravel,  (3) 
sands,  (4)  clays,  and  (5)  ordinary  soft  soils  and  earths. 
Bedrock  and  "Near  Rock"  Foundations 

Bedrock  is,  as  a  general  rule,  practically  secure 
against  stream  scour  and  under  ordinary  working 
pressures  is  incompressible.  However,  its  surface  may 
be  irregular,  presenting  shelly  areas  and  numerous 
cracks  and  fissures,  through  which  water  frequently 
Hows  very  freely,  rendering  the  work  of  preparing 
foundation  areas  costly  and  difficult.  On  the  con- 
trary, it  may  present  a  surface  worn  smooth  by  glacial 
or  water  action  and  rounded  or  tilted  at  such  an  angle 
with  the  horizontal  that  it  becomes  necessary  to  level 
it  horizontally  as  a  whole  or  in  steps  in  order  to  render 
the  sub-structure,  piers,  or  abutments  placed  upon  it 
secure  against  scour,  sliding,  etc. 

The  influence  of  the  elements  upon  bedrock  must 
be  taken  into  consideration,  especially  when  outcrop- 
pings  are  contemplated  for  use  as  foundations,  as  cer- 
tain rock  formations  are  subject  to  disintegration 
when  so  exposed. 

The  brief  discussion  of  bedrock  materials  here 
given  would  be  incomplete  without  a  reference  to  that 
grade  of  soils,  which,  for  want  of  a  better  nomencla- 
ture, will  here  be  referred  to  as  "near  rock."  It  is 
especially  important  to  exercise  caution  whenever 
these  materials  are  being  considered  for  foundation 
purposes.     The  most  common  of  these  are : 
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(a)  Soft    shale,  sandstone,  limestone,  and  other 

ruck-like  material   generally  known   as  "rotten  rock." 

(b)  Very  compact  and  shale-like  beds  of  clay 
which  arc  subject  to  rapid  disintegration  when  sub- 
jected to  scour. 

(c)  Beds  of  compact  clay,  similar  to  the  above, 
which  tend  to  slake  when  subjected  to  atmospheric 
conditions. 

(d)  Beds  of  cemented  gravel  or  sand  which  dis- 
integrate freely  when  subjected  to  scour. 

As  a  general  rule,  "near  to  rock"  soils  are  appreci- 
ably compressible  when  submitted  to  fairly  high  unit 
pressures  and,  in  addition,  many  of  them  disintegrate 
freely  when  subjected  to  the  erosive  action  of  swift 
currents. 

Gravel  as  a  Foundation 

Gravel  varies  widely  in  its  granulometrie  compo- 
sition and  in  the  original  rock  material  of  which  it  is 
composed.  Gravel  is  not  readily  defined  since  its  many 
uses  in  bridge,  road,  and  other  construction  work 
have  established  for  it  various  limitations  as  to  maxi- 
mum and  minimum  sizes  of  particles.  However,  a 
somewhat  commonly  accepted  definition  is:  "Small 
worm  fragments  of  rock  material  which  will  pass 
through  a  screen  having  holes  2J/2  in.  (2^-in.  screen) 
in  diameter  and  be  retained  upon  a  Sieve  having  four 
meshes  pef  linear  inch  (No.  4  sieve)."  In  so  far  as 
its  use  as  a  foundation  material  is  concerned,  the  term 
"gravel"  is  very  generally  applied  to  material  having 
approximately  the  above-described  grading  intermixed 
with  sand. 

A  gravel  having  its  particles  well  graded  from 
coarse  to  line  and  firmly  cemented  with  a  natural 
earthly  cement  containing  iron,  silica,  lime,  or  other 
comparatively  stable  cementing  material,  if  existing 
in  a  stratum  4  to  8  ft.  or  more  in  thickness,  is  prac- 
tically incompressible  under  the  pressure  produced  by 
ordinary  bridge  structures  and  provides  an  efficient 
foundation  even  when  overlying  a  less  reliable  sub- 
stratum. Well  cemented  gravel  will  withstand  the 
disintegrating  influeace  of  a  quite  rapid  current.  Slow 
disintegration  may  sometimes  result  from  dissolution 
of  the  cementing  medium.  The  cemented  gravels 
lure  referred  to  must  not  be  construed  to  mean  the 
hardest  grades  of  conglomerates  which  epiite  properly 
may  be  considered  as  bed  rock,  but,  instead,  the  softer 
conglomerates  which  can  ordinarily  be  broken  up  in 
an  excavation  by  the  use  of  a  pick-axe. 

A  confined  gravel  stratum  made  up  of  loose  but 
well  compacted  material,  free  from  the  disintegrating 
action  of  water  flowing  through  it  is  only  slightly  com- 
pressible under  ordinary  foundation  pressures. 
Foundations  in  Sand 

Sand,  like  gravel,  varies  widely  in  its  granulo- 
metrie composition,  in  its  petrography,  and  in  its  other 
physical  properties  tending  to  render  it  satisfactory 
or  unsatisfactory  as  a  foundation  material.  It  may 
exist  as  a  firm,  well  cemented,  granular  material  prac- 
tically incompressible  under  favorable  conditions  or. 
on  the  contrary,  it  may,  when  fine  grained  and  satur- 
ated with  water,  exist  as  a  soft,  yielding,  semifluid 
material  quite  unreliable  for  foundation  purposes.  As 
in  the  case  of  cemented  gravel,  above  described,  the 

cementing  medium  is  commonly  a  natural  earthy 
cement  containing  iron,  silica,  lime,  or  other  cemen- 
titious  material.  Special  care  must  he  exercised  when- 
ever the  cementing  material  is  readily  soluble  in  water, 
since  its  subjection  to  the  action  flowing  water  would 
cause  a  disintegration  of  the  foundation. 


Compact  sand,  thoroughly  confined  against  lateral 
movement  by  overlying  strata  or  otherwise,  and  ex- 
isting in  bed-  6  to  10  ft.  in  thicki  Hindered  an 
[lent  foundation  material,  provided  its  stability  is 
not  endangered  by  a  free  flow  of  water  through  it. 
"Quicksand  when  properly  drained  makes 
stable  earth,  but  when  subjected  to  saturating  water 
it  becomes  a  hopeless  mess." 

Sand  originally  deposited  by  the  action  of  water 
commonly  exists  in  layers  or  strata  varying  widely  in 
their  granulometrie  composition.  Quite  frequently 
these  strata  have  been  deformed  by  subsequent  m 
ments,  so  that  they  are  tilted  at  an  angle  with  the  hori- 
zontal. A  firm,  well  compacted  Stratum  so  tilted  may 
be  rendered  useless  for  foundation  purposes  by  an  un- 
reliable sub-stratum  containing  an  unstable  loose  sand. 
clay,  or  other  unsatisfactory  material  which  will  fault 
when  subjected  to  foundation  pressures. 

Clay  an  Uncertain  Foundation  Material 

Clay  may  exist  as  a  firm,  unyielding  material 
semhling  shale  rock  and  having  both  cohesion  and 
density,  or  on  the  contrary  it  may  exist  a-  a  pasty. 
semi-fluid  material  having  very  little  supporting 
power.  This  range  of  variation  in  its  physical 
position  render^  ii  one  of  the  most  uncertain  and  un- 
reliable of  foundation  materials.  Speaking  generally, 
the  best  clay  deposits  of  the  former  class  are  quite,  im- 
pervious to  water  and  when  protected  from  the  disin- 
tegrating action  of  flowing  water  are  quite  reliable  as 
foundation  materials;  however,  it  may  lure  be  re- 
marked that  some  of  the  most  dense  clays  are  very 
of  stability  will  very  frequently,  through  absorption 
readily  scoured  ;  also  that  clays  giving  fair  evidence 
of  water,  become  less  stable  and  compact,  thus 
ing  the  important  elements  of  a  good  foundation  ma- 
terial. Not  infrequently  clays  are  encountered  which. 
when  subjected  to  foundation  pressures,  will  squeeze 
and  ooze  like  a  linn  India  rubber. 

"Clay  even  if«found  in  hard  condition  is  subject  to 
slight  compression,  which,  while  uniform,  may  not  be 
of  much  consequence."  However,  mention  has  been 
made  above  that  the  foundation  pressures  produced  by 
abutments  and  retaining  walls  are  very  commonly 
variable  from  front  to  rear  of  wall,  thereby  tending  to 
produce  an  uneven  settlement.  Drainage  of  clay  foun- 
dation areas  will  increase  their  stability  and  bearing 
power. 

Clay  Strata  which  have  been  deformed  and  are 
tilted  at  an  angle  with  the  horizontal  are  subject 
to  possible  slipping  along  natural  cleavage  planes  ren- 
dering them  to  a  greater  or  less  degree  unreliabl 
foundation  materials.  Their  dependability  in  such 
cases  is  based  mainly  upon  the  strike  angle  of  the 
formation  and  the  physical  character  of  the  clay  strata 
composing  tlie  general  mass  In  this  connection,  it  is 
important  to  call  attention  to  the  fact  that  clay  strata 
frequently  contain  fissures  and  fault  lines  running  at 
random  through  them.  An  eroded  hillside  may  expose 
these  planes  of  natural  weakness  in  such  a  manner  as 
to  render  a  hillside  foundation  of  clay  material  rather 
uncertain  as  to  its  effectiveness. 

(  Ordinary  soft  soils  and  earths,  when  considered  as 
foundation  materials,  vary  in  relation  to  the  propor- 
tions of  sand.  clay,  or  other  firm  materials  they  con- 
tain :  however,  in  general  these  soils  will  support  only 
verj  small  foundation  pressures.  They  are  always 
subject  to  a  considerable  amount  of  settlement  and 
should,  therefore,  be  used  only  under  the  most  unim- 
portant structures  with  comparatively  small  pressures 
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per   unit    of    foundation    area.      Soils    containing   ma-  mure  firm  and  more  capable  of  ^B^" 

terials  which  render  them  plastic  and  greasy  are  con-  pressures.      Two  method.,  of  compacting  are  in  use, 

sSered  very  poo -foundation  material!  » i«. :     (1)  A  thick,  thoroughly  compacted  bed  of  sand 

siaercu  veiy  ■  gravel,  or  broken  stone  is  deposited  upon  the  soft  sod 

Safe  Foundation  Pressures  for  Natural  Soils  ■ftr  cxcavating  it  tu  a   considerable  depth.     (2)  A 

With  the  exception  of  bedrock,  nearly  all  sods  arc  ,|U;mtjtv  0f  sancl,  gravel,  broken  stone  or  concrete  is 

appreciably  compressible  when  subjected  to  ordinary  tnR.ed  jtUo  the  soft  soj]. 

foundation  pressures.  The  amount  of  settlement  de-  Grillage,  as  commonly  constructed,  consists  of  two 
pends  upon  the  character  of  the  material  and  the  in-  nr  more  courses  Df  wooden  timbers,  laid  transversely 
tensity  of  the  pressure  upon  it.  Usually  the  latter  is  t()  {.ach  other  and  firmly  drift-bolted  together.  The 
expressed  in  tons  per  square  foot  of  foundation  area.  Ambers  may  be  laid  in  close  contact  or  they  may  be 
Decisions  as  to  the  adaptability  of  natural  foundation  M,]iaraU,(i  amj  additional  strength  secured  by  filling  the 
materials  and  the  pressures  they  will  safely  sustain  spaces  between  them  with  sand,  gravel  or  concrete. 
without  undue  settlement,  demand  mature  judgment  Grillage  may  also  be  composed  of  metal  beams  filled 
which  has  'been  ripened  by  personal  experience  and  a  m  wit^  concrete  or  0f  concrete  reinforced  by  rods  or 
knowledge  of  the  results  obtained  by  others.  The  (ilh(,r  metaj  worlj  to  give  it  the  desired  strength.  In 
amount  of  settlement  permissible  for' any  given  case  ,,r,icr  to  secure  a  desired  foundation  pressure  the  grill- 
depends,  to  a  marked  degree,  upon  the  character  of  aL,(.  ar(,a  is  usuaHy  much  larger  than  the  base  area  of 
the  design  and  of  the  materials  used  in  the  bridge  su-  ,m.  sm>structure  unit  placed  upon  it. 
perstructure.  The  permissible  settlement  is,  for  cer-  pjjeg  an,  more  commonly  used  than  any  other 
tain  classes  of  structures,  the  gauge  by  which  the  C,.[SS  or  type  of  artjncial  foundation  material.  Their 
allowable  unit  foundation  pressures  must  be  measured  UM.  durJng  centuries  past  has  proved  their  reliability, 
and  final  decision  rendered.  especially  in  soil  foundations  where  excavation  to  a 

Reference  has  been  made  to  the  paucity  of  reliable  ||rn]  UI,v'H.iding  stratum  is  unattainable  by  reason  of 
data  relating  to  the  bearing  power  of  soils.  In  the  ab-  excessive  cost  or  other  practical  considerations.  For- 
sence  of  this  data  we  must  be  guided  almost  entirely  im.r|v  WOoden  piles  were  used  exclusively,  but  in  re- 
by  past  experience.  Safe  foundation  pressures  for  cent  years  reinforced  concrete  piles  haye  been  used 
natural  soils  are  given  in  Table  1.  To  obtain  good  tii  a  con9Jderable  extent.  The  types,  sizes,  methods 
results  the  use  of  this  table  should  be  supplemented  by  (if  preparation,  etc.,  of  piles,  their  proper  driving,  and 
an  examination  of  the  foundation  material  in  the.  abut-  considerations  entering  into  the  determination  of  their 
merrt  and  pier  pits.  Otherwise  its  use  will  occasion-  saf(.  bearing  power,  although  directly  related  to  our 
ally  lead  to  unsatisfactory  results  since  any  table  of  „(.m.rai  subject  of  foundations,  can  "not  be  satisfac- 
tions kind  can  not  possibly  take  full  account  of  widely  torjly  treated  within  the  Space  lure  available.  How- 
varying  soil  conditions.  t.vi.,/  j,  ;s  important  to  call  attention  to  some  common 
General  Classes  of  Artificial  Foundations  misconceptions  of  the  bearing  power  of  piles. 

Artificial  foundation  materials  are  divided  into  four  Bearing  Power  of  Piles 

general  classes,  viz:     (1)  Compacted  soils,   (2)  grill-  \    pj|e   (rrjv(.n   ;ts   entire  length   through   soft   soil 

age,  (3)  piles,  and  (4)  cribs.  depends  for  its  bearing  power  upon  the  friction  exist- 

Compacted  soil  foundations  are  sometimes  used  for  ■        betweeq   its   surface  and  the  soil  surrounding  it. 

small  drainage  structures   having   comparatively   low  T,ljs   co_caued    skin    friction    transfers   or   imparts  .to 

foundation  pressures  per  square  foot.     They  are  pro-  lhc  grounding  soil  practically  the  entire  load  carried 

duced  by  treating  soft  soils  and  earths  to  render  them  ])y  the  pile .    the  resiatance  of  the  soil  under  its  point 

'^TTi    »    a  ,    t,  t,         ~W      ...       ~  -,     o  and  the  effect  of  buoyancy  are  but  small  in  compari- 

Table  I— Safe   Bearing   Power  of   Foundation   Soils   For  .       .       ,        f         i       ,         ■     .         ,  ,    »*««• 

Ordinary  Structures*  ^"n  wlth  the  load  transmitted  to  it  by  the  SUD-StTUC- 

Safe  bearing  power,  tdre.     On  account  of  this  fact  it  is  improper  to  drive 

in  tons  per  sq.  ft. '  piles  in  soft  soils  at  close  intervals.    A  cluster  of,  say, 

Minimum.  Maximum  seven  piles  driven  in  close  contact  with  each  other  can 

Rock,  the  hardest  kinds,  in  thick  natural  scarcely  be  considered  as  developing  a  bearing  power 

Gra^tesV  limestone;  and  sau.K.oms.  mini  >n  excess  of  that  developed  by  three  piles  properly 

grades   30  40  spaced  to  transmit  their  loads  to  the  surrounding  soil. 

Granites,  limestones   and   sandstones,   etp.,  Piles,  dependent  wholly  or  in  part  upon  skin  fric- 

medium  hard  grades 20  30  (ii        produce,  by  transmitting  their  load  to  the  sur- 

Limestoncs,  sandstones,   shales,   etc.,   equal  .'.  ..      J  ■  •  ■•«     _„n.i__,_„*        T* 

to  best  hard-burned  brick  masonry   ....     L5  20  rounding    sod,    a    corresponding    soil    settlement.      It 

Limestones,  sandstones,  shales,  etc.,  equal  follows,  therefore,  that  the  soil  underlying  the  base  ot 

to  ordinary  brick  masonry   5  10  the  sub-structure  niav,  in  assuming  its  load,  settle  out 

Gravel  or  coarse  sand,  in  thick  beds,   well  <)f  dose  contact  with   the   sub-structure  base,  thus  be- 

SanTmedium!  in  'thick  bcdV.  wdl' ccnu'-nicd      i  6  coming  independent  of  any  foundation  pressure  apart 

Sand,  clean  and  well  drained,  confined   ...2  4  from  that  transmitted  by  the  piles. 

Sand,    clear   and   wet,    confined    ]/2  3  ™,       TT  c  n  ;u 

Sand    and    clay    combined,    in    thick    beds,  lne   use  01  *-rlDS 

well   drained,   confined    5  8  Cribs,  as  generally  constructed,  consist  of  grillage 

Clfin'edrm'  inth'rk  '"',ls'  Wl'n  ,lraim''1'  '""'  bottom   frames  with 'box-shaped   sides  extending  up- 

Clay,6  firm,' in  thick' beds,  wet' but  not  Vat-  ward  from  them.     They  are  very  commonly  built  at 

urated   2  4  or  near  the  bridge   site,  launched  and  towed  out  to 

Clay,  soft,  confined   1  2  the  positions  where  they  are  to  be  sunk.    If  for  a  given 

Alluvial   soils,   firm    y2  1  -^  ^  ^naj  foundation  area  is  covered  by  a  laver  of 

i  *dr{ihPS;    cantilevers,    continuous    spans,    large    structures  ft        ;j    it  mav  b      dredged   prior  to   placing  the  crib 

and   high    abutments    should    be    founded    on    unyielding   ma-  .  .   ■  •      ,■  ?Ti  •       ,,  •,  u      _      1 

terial.     Special    investigations    and    designs   should    be    made  ln    position   or,   m    lieu   of   this,   the   crib   may  be   sunk 

for  such  structures.  upon  the  soft  soil  which  may  he  removed  by  clamshell 

fAny  ordinary  sub-structure  load.  "  dredging  or  by  pumping  it  through  the  openings  in 
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the  grillage  bottom  of  the  crib.    If  the  foundation  a 
be  composed  of  bedrock,  it  may  be  m  to  pre- 

determine its  contour  and  to  shape  the  bottom  of  the 
crib  roughly  to  fit  it,  thus  making  possible  the  sealing 
of  the  crib  against  the  admission  of  water  preparatory 
to  unwatering  it  for  the  construction  of  the  pier 
within  it. 

A  type  of  construction  sometimes  used  consists  oi 
a  piled  foundation  topped  with  a  wooden  crib  within 
which  the  sub-structure,  pier,  or  abutment,  as  the 
case  may  be,  is  built.  The  piles  after  being  driven  are 
cut  off  at  a  uniform  elevation  that  will  bring  the  top 
of  the  crib  below  minimum  low  water  and  the  crib  is 
floated  into  its  correct  position  and  sunk  upon  them. 
Under  certain  conditions  this  type  of  construction  is 
both  efficient  and  economical. 

By  a  closer  spacing  of  the  piles  under  the  toe  of 
an  abutment  than  under  the  heel  it  is  possible  to  pre- 
vent the  tipping  of  the  abutment  which  would  other- 
wise  take  place  if  settlement  should  occur.  By  vary- 
ing the  spacing  a  practically  uniform  load  per  pile  is 
secured.  If  perchance,  a  future  settlement  of  the 
abutment  should  occur,  this  arrangement  of  the  piles 
would  tend  to  make  it  uniform. 

Generally  speaking,  engineers  do  not  consider  it 
satisfactory  to  count  upon  the  transverse  strength  of 
a  piled  foundation  as  tending  to  resist  the  horizontal 
thrust  of  arches  or  other  structures  producing  press- 
ures acting  transversely  to  the  direction  of  penetration 
of  the  piles.  However,  it  is  occasionally  argued  that 
tin  soil  upon  the  sides  of  the  piles  opposite  the  direc- 
tion of  the  pressure  can  be  relied  upon  to  resist  that 
pressure.  Granting  that  this  contention  is  in  part 
true,  the  question  arises  as  to  the  extent  to  which  this 
soil  can  reasonably  be  considered  as  acting.  At  best, 
the  problem  is  a  complex,  indeterminate  one.  It  in- 
volves .such,  factors  as:  (1)  To  what  depth  below  the' 
bast'  of  the  sub-structure  shall  the  thrust  be  consider- 
ed as  resisted  by  the  piles,  the  soil  being  compressible 
and  the  piles  flexible?  (2)  Assuming  the  piles  in  ad- 
jacent rows  to  be  staggered,  are  more  than  the  two 
rows  of  piles  on  the  side  of  the  foundation  area  oppo- 
site to  the  direction  of  the  thrust  active  in  resisting  it? 
Naturally,  any  pressure  borne  primarily  by  the  other 
rows  of  piles  will  be  transmitted  with  little,  if  any, 
loss  through  the  intervening  soil  to  the  two  rows 
above  mentioned.  (3)  To  what  extent  is  the  tendency 
of  the  transverse  thrust  effective  in  disturbing  the  uni- 
form distribution  of  the  skin  friction  element  on  all 
piles  in  the  foundation?  Considering  the  indeter- 
minate nature  of  these  problems,  ami  considering  fur- 
ther that  a  very  slight  movement  of  the  superstructure 
upon  its  foundation  will  induce  important  stresses 
never  covered  in  the  original  design,  it  seems  wise 
to  forego  all  snap  judgment  ami  to  introduce  flattered 

piles  in  the  foundation,  even  at  a  considerable  increase 

in  cost   per  lineal    foot   of  the  piles  so  driven. 


Good  Roads  Benefit  the   Farmers 

Mr.  Van  Scoyoc,  speaking  at  (he  recent  convention 
of  the  Canadian  Good  Roads  Association,  said:  "Be 
fore  the  Toronto  Hamilton  highwaj  was  built  the 
produce  from  the  farms  several  miles  out  of  Toronto 
was  taken  into  that  city  by  teams,  and  the  farmers 
took  two  da>s  for  the  trip,  and  had  at  least  three 
meals  away  from  home.  The  same  farmers,  by  buying 
a  light  truck,  are  now  making  twelve  trips  a  week. 
They  can  go  into  Toronto  in  the  morning  and  be  back 


for  lunch,  and  can  make  another  trip  in  the  afternoon. 
As  to  maintenance,  there  are  several  miles  of  broken 
stone  road  at  the  bridge  approaches,  and  maintenance 
figures  on  the  stone  road  show  that  it  has  cost  the 
Commission  on  the  average  for  five  years  $3,800  a 
mile,  while  it  has  cost  $57.25  for  concrete.  The  Com- 
mission would  have  been  money  ahead  if  they  had 
built  temporary  concrete  instead  of  the  stone  road  ap- 
proaches. As  to  the  payment  of  the  road  part  of  the 
,  $4,000  a  mile  was  assessed  on  the  people  along 
the  road  by  a  frontage  tax,  although  each  municipality 
had  the  right  to  decide  how  far  back  it  should  extend. 
Practically  every  municipality  decided  to  make  it  a 
general  tax.  The  farmers  kicked,  but  the  assessed 
values  have  increased  so  much  that  the  fronting  pro- 
prietors pay  the  greater  share  of  the  cost  of  the  road. 
Farmers  are  not  only  able  to  haul  their  produce  to 
market  more  easily  and  sell  it,  but  many  of  them  sell 
all  the  produce  they  have  to  tourists  on  the  highway 
without  leaving  their  farms." 


Tea  Kettles  for  Pouring  Asphalt  in  Cracks 

Although  coffee  pots  are  used  as  vessels  from 
which  to  pour  asphalt  into  highway  pavement  cracks, 
the  aClifornia  highway  commission,  according  to  En- 
gineering News  Record,  has  found  that  teakettles  with 
a  long  and  well-curved  spout  are  superior  for  this 
purpose:  The  stream  poured  from  a  coffeepot,  being 
an  overflow,  cannot  be  directed  into  a  narrow  crack 
accurately  and  is  likely  to  be  sprayed  over  the  pave- 
ment by  the  wind.  The  long  spout  of  the  teakettle, 
on  the  other  haul,  delivers  a  stream  from  an  orifice 
under  pressure;  the  stream  is  round,  or  nearly  so, 
holds  together  well  in  a  wind  and  can  easily  be  di- 
rected to  the  exact  spot  required.  The  curved  spout 
of  the  teakettle  also  prevents  drippings  from  running 
down  the  -ides  of  the  vessel  and  with  a  little  care  in 
tilling  it  at  the  oil  heater,  its  handle  and  entire  outer 
surface  can  easily  be  kept  clean  throughout  the  job. 
Small  sprinkling  pots,  with  the  perforated  tip  re- 
moved, have  also  been  tried,  but  are  not  considered  as 
good   as    teakettle-. 


A    Bibliography  of  the   Activated 
Sludge  Process 

"The  Activated  Sludge  Process  of  Sewage  Treatment — 
\  Bibliography  of  the  Subject,"  by  J.  Edward  Porter,  con- 
sulting chemical  engineer,  General  Filtration  Co.,  Rochester, 
,\<\v  York.  This  publication  is  the  second  and  revised  edition 
of  a  comprehensive  bibliography  of  the  activated  sludge  pro- 
cess of  sewage  treatment,  and  contains  altogether  some  606 
references  to  the  literature  on  the  subject,  as  published  in 
technical    journals,    municipal    reports    and    society    proceed- 

and  transactions.  Each  reference  contains  an  abstract 
of  the  article  to  which  it  refers  and  thus  facilitates  matters 
lor  t lie  searcher  of  information  on  this  particular  method  of 
sew  aye  treatment.  The  book  also  contains  a  list  of  the  prin- 
cipal activated  dodge  plants  and  also  indexes  to  the  periodi- 
cals  reviewed  and  to  the  names  of  the  authors  responsible 

iie  articles  and  reports  referred  to.  A  report  of  the 
committee  of  the  American  Society  of  Civil  Engineers  stand- 
ardizing the  nomenclature  concerning  the  activated  sludge 
proems  i>  also  appended.  This  compilation,  which  is  com- 
plete to  the  end  of   1920.  is  sure  to  he  useful   to  sanitary  en- 

rs,  municipal  official!  and  others  interested  in  sewage 
disposal.  For  tale  by  the  General  Filtration  Co.  at  $1.00,  plus 
postage. 
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Waterworks,  Sewerage  and 
Roadways 

Bagotville,   Que. 

Construction  of  waterworks  at  estimated 
eos<  of  $60,000  is  contemplated  by  Munic- 
ipal   Council.     J.   P.   Trenon,    Engr.,   Chi 

culll  illli. 

Bowmanville,  Ont. 

p.    l<\    New] Be,    Engr.,   has    plan 

will  receive  tenders  until  June  10th  Cot 
construction  of  pavement,  also  Btorm  sewei 
for  Town. 

Brantford,  Ont. 

City    Council     will    construe!     ( >rebe 

pavemenl   at  cost  of  $63, by  day  labor 

tinder   supervision    of    P.    1'.   Adams,   Kngr. 

Mimico,  Ont. 

.1.  \.  Telfer,  Town  Clerk,  lias  plans  and 
will  receive  tenders  until  June  13th  (or. 
construction   of  road. 

Montreal,  Que. 

Tenders  will  be  called  for  paving  Laur- 
},.,■  Ave.  to  eoal  $70,500  for  City. 

Paving  of  Cherrier  St.  at  cost  of  $32,- 
287  is  planned  by  Citj  , 

Council   vo*ed   $68,195  for  sidewall 
Bleury  St. 

Construction  of  sewer  in  one  streei  at 
,  nst  of  +18,400  is  contemplated  by  Council. 

City  Council  is  widening  section  of  St. 
Denis   St.   at    cost   of  $10,000. 

Quebec,   Que. 

B.  Midland.  Deputy  Min.  Dept.  Pub. 
Boads,  Prov.  Govt.,  will  receive  tenders 
until  June  20th  for  construction  of  mac- 
adam national  mute  from  Cap  do  la  Mad- 
edleine  to  Cote  Caehee.  'renders  will  also 
be  received  until  June  20th  for  gravelling 
loads.  Plans  for  first  project  with  Bngr. 
B.  W.  (lauvreai:  of  DiSt.  No.  .'!,  Boads 
Dept.,  Parliament  Bldgs.,  Que,  and  for  see 

end    project,    with    Deputy    Min. 

Regina,  Sask. 

Dept.  Pub.  Highways,  Prov.  Govt.,  will 

receive  tenders  until  June  22nd   tor  r I 

work  from  Elrose  to  Bosetowu.  Plans  with 
Dept.  Accepted  cheque  for  $1,000  requir- 
ed  with   eaeh   tender. 

St.  John,  N.B. 

Town  will  pave  two  streets  at  estimated 
cost   of  $120,000. 

St.  Lambert,  Que. 

B.  Drinkwater,  Engr.,  lias  plans  and 
will  receive  tenders  until  June  20th  for 
construction  of  sewers  in  several  streets 
for  Town. 

Tottenham,   Ont. 

Jno.  McCabe,  Clerk,  will  receive  tenders 
until  June  14th  for  construction  of  reser- 
voir. Plans  with  .lames.  Proctor  iv.  Bed- 
fern,  Ltd.,  Engrs.,  Bxcelsion  Life  Bldg., 
Toronto. 

Toronto,  Ont. 

W.  A.  McLean.  Deputy  Min.  Dept.  Tub. 
Highways,  Prov.  Govt.,  will  receive  ten- 
ders until  June  23rd  for  construction  of 
asphaltic  concrete  pavement  on  Prov. 
Highway  in  Twp.  of  Pickering.  Plans 
with  Dept.,  and  C.  II.  Nelson,  Whitby, 
Ont.     Guaranty  Bond,  25 


CONTRACTS  AWARDED 

Courtenay,  B.C.. 

Cenoral  contract  for  construction  of  wat- 
erworks costing  $7:i,7oii  for  Council  is 
awarded  to  Ryan  Contracting  Co.,  Van- 
couver,   B.C. 

La  Prairie,  Que. 

General  contract  for  concrete  pavement 
iosting  $50,000  for  Town  is  awarded  to 
Ken ly  Construction  Co.,  187  McGill  St., 

Mont  real. 

Montreal,  Que. 

General    contract    for    construction    of 

sewer  ai  cost  of  $24,232  for  City  is  award- 
ed   to     Dillon    £    0 'Sullivan,     17    SI.     Louis 

Square. 

Newmarket,  Ont. 
General    contracl     for    construction    of 

sewers  costing  $30,000  for  Town  is  award 
ed    lo    W.    K.    Worthington,   555    Mark-ham 

St.,   Toronto. 

Quebec,   Que. 

City    Council    awarded    Following    don 

traits    for    paving:     seven    streets.    Quel 

Paving    &    Construction    Co.,    70    in    erne 

A\e.;  Hire-  streets,  Nap.  Bnrbeaii:  one 
street,  \V.  T.  Gough. 

Regina,  Sask. 

Prov.  Govt.,  Dept.  Pub.  Highways, 
awarded    general    contracl    for    roadwork 

from  Horizon  to  Verwood  costing  $23,000 
to   B,  B.  Winn,   Assiniboia,  Sask. 

Toronto,  Ont. 

Scarlioro  Twp.  Council  awarded  general 
contract  for  construction  of  sidewalks  to 
W.  S.  Hughes,  53  Victoria  Parle  Ave., 
Toronto. 

City     Council     awarded     following     con- 
tracts   for    construction    of    concrete    side- 
walks:     seven     streets,     I'.     Licastro,    l-!2.n. 
Dufferin  st.;  two  streets,  Grant  Conti 
ing  Co.,  50  Front   Rt.  E.;   on  ,  W. 

I;.    Hughes,   .":;    Victoria    Park   Ave.;    one 

Street,    A.    Johnson,    35   BurgeSS    Ave.;    two 
si  roots,    A.   E.   Jupp   Construction    Co.,    170 
Berkley  St.;   one  street,  Ramsay   Contrail 
ing    Co.,    39    Indian    Cros.;    one    street.    1). 
McKay   &    Co.,  289   Ashdale   Ave. 

Contract  at  $14,496  for  resurfacing 
roads,  Section  A  and  E  for  City,  is  award- 
oil  to  Asphaltic  Concrete  Co.,  Execlpior 
Life  Bldg.  Contract  for  I',,  C  and  P  at 
$25,095     is     placed     with      B.    G.     Law,     107 

Hillsdale  Ave.  E.,  Toronto. 
Victoria,  B.C. 

Prov.    Govt.,    Dept.   P»b.   Works,   award 

ed    for   work    -oad    from    Tort   (I -ge    to 

Nixon  Creek:  Section  I,  $25,336,  J.  A. 
Bowleg  and  A,  Pickford,  Fori  George;  E 

tion  2,  $20,168,  S.   fJalne  and    H.  S.   Brawn, 

fort  George. 
Wabash,  Ont. 
Genera]  contracl  for  construction  of  eon 

Crete  roadway  costing  $75,000  for  Count  v 
Council  is  ],  laced  with  Merlo,  Merlo  ft 
Oay,    Walkorville,    Out. 


Railroads,  Bridges  and 
Wharves 

Montreal,  Que. 

Work  will  commence  shortly  on  con- 
struction of  branch  line  railway  between 
Altawan  and  Man  sherries.  Sask.'.  for  C.  I  •. 
By.,   11.   ().   Montreal. 


Ste.  Genevieve  de  Batiscan,  Que. 

A.  .1.  0.   Bergeroi 

and  will  receive  tenders  until  June  22nd 
tor  construction  of  iron  bridge.  Plans 
also   with  J.  T.  Jacob,  sec.-treas.    Vill 

lies     DellX     Rivieres.        Aeeepted     oheiple     for 

Ho  (    of  tender  required. 

St.  Roch  Des  Aulnaies,  Que. 

G.    Aug.    Pelletii 
eoive    tenders    until    June     I8th 
stroction    of    reinforced    co 
Plans  with  I.  E.  Vallee,  Engr.,  Pub.  V 
Dept.,  Prov.  Govt.,  C^IH  I • 

Tilson,  Man. 

B,  W.  Jane  is.  Municipality  of 
Albert.  Tilston,  Man.,  will  receive  tei 
until    June     llth     for    construction    of    enl 
verts  and  bridges.    Plan  of  High- 

).       I'arliameiit       Bid 
Winnipeg.      Certified    cheque    foi 
at    must    accompany    tender. 

Toronto,  Ont. 

Tenders  will  be  received  until  June  20th 
for  grading   and    completing  of  a   division 
of  Orient    Bay,   Lake   Nipigon  at    Mill 
[3,67    Nipigon   sub-division,   Superior  divi- 
sion,   Ontario    district,    Canadian    National 
Balways.     Plans,  etc.,  may  be  seen  at    fol 
lowing   places:     Chief    Kngr's.    office,    I,' 
107    old    Union    Station.    Toronto;       Div. 
Engr.,      Tunnel      Terminal      Station,      Men 
treal;  Div.  Kngr.,  O.Y.V  ph  Bldg., 

Ottawa:    Div.    Engr.,   C.N.B.   Station, 
Arthur.      Aeeepted    cheque    for   $.",000   pay 
aide    to    Treasurer   of   C.    \.    Rvs.,   must    ac- 
company eaeh    tender. 

Wawanesa,  Man. 

J.  G.  Prater,  sec.-treas.,  will  receive 
tenders  until  June  14th  for  construction 
of  concrete  bridges  and  culverts.  Plan* 
with  Highway  Commissioner,  Winnipeg, 
Good  Roads  Bd.,  Brandon,  and  Municipal 
Engr..  Wawanesa. 

Westboume,  Man. 

A.  M.  McGregor,  sec.-treas.,  will  receive 

tenders    until    June    23rd    for    construction 

of   e -nde   bridges   and   cnlyerts.     Plana 

witli    Engr.,   Glade  ..   and    at    of- 

fice  of   Highway   Commissioner,   Winni] 
Certified   cheque   for  5<  ;    will   be  required. 

CONTRACTS  AWARDED 

Arden.  Man. 

McCaw  &  MeDonald,  Paris  Bldg.,  Win- 
nipeg,  have   general   contract    for 
tion   of  reinforced   concrete  bridge  costing 
i)!l2,9f!l    for  Municipality  of   Lans.lowuc. 

Edmonton,   Alta. 

Lusear    Collieres,    70S    Tegler   Bldg.,   Ed 
monton,  awarded  general  contract  for  con- 
strue! ion   of  railway  to  Carlton   &  Fetter, 
Prince  George,   B.C. 

St.  Germain  de  Grantham,  Que. 

General  contract  for  construction  of 
steel  and  concrete  bridge  costing  $1-1.500 
for  Municipal  Council  is  awarded  to  Fran- 
cois Cordcau  &  Son,  Notre  Dame  du  Bon 
( 'onseil. 

St.  Maurice,   Que. 

General  ocntraet  for  construction  of 
bridge  costing  $11,500  for  Municipal  Coun- 
cil is  awarded  to  Trottier,  Villeneuve,  & 
Lacroix,  Lejeune  St.,  Three  Rivers,  Que. 

Amaranth,  Man. 

Tenders  will  he  received  until  June  llth 
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Yugoslavia    Offers  a  Market    for  Canadian 
Building  Materials 

A  SPLENDID  opportunity  for  Canadian  ex- 
porters of  building  materials  is  offered  in 
Yugoslavia,  where,  according  to  the  Weekly 
Bulletin  of  the  Department  of  Trade  and 
Commerce,  Ottawa,  there  is  great  congestion  at  pres- 
ent prevailing  in  Belgrade,  Zagreb,  and  the  other 
towns  of  that  country.  Steps  are  now  being  taken  to 
relieve  this  congestion,  and  it  is  reported  that  in  Bel- 
grade 150  modern  buildings  and  about  4,000  other 
buildings  and  houses  are  to  be  erected  in  the  near 
future.  This  will  lead  to  a  considerable  demand  for 
constructional  iron  and  steel  and  building  materials 
of  all  kinds.  Germany  and  Belgium  were  formerly 
the  most  important  sources  of  supply  for  iron  and 
steel  of  various  kinds.  Builders'  hardware  required 
in  Yugolavia  includes  hinges,  locks,  door  checks, 
desk  and  drawer  knobs  and  window  fittings.  Europ- 
ean building  practices  are  universally  followed.  Thus 
windows  are  never  of  the  sash  type,  but  open  in- 
wards and  are  secured  by  metal  rods  running  vertic- 
ally and  worked  by  a  knob  which  pushes  the  rod 
into  sockets.  Bathroom  supplies  and  modern  plumb- 
ers' fittings  are  coming  into  more  normal  use  in  Yugo- 
slavia and  the  Canadian  types  should  prove  suitable. 
There  is  also  a  demand  for  central  healing  apparatus, 
radiators,  etc.  At  the  present  time  German  and  Belg- 
ian firms  appear  to  lie  securing  what  business  there  is 
going  in   iron  rods   for  building   purposes  and  other 


countries  cannot  meet  their  quotations.  The  same  ap- 
plies more  or  less  to  structural  iron  and  steel  gener- 
ally. 

A  large  quantity  of  galvanized  iron  sheets  are  im- 
ported into  Yugoslavia  for  covering  the  roofs  of  build- 
ings and  houses.  The  revival  of  building  operations 
will  also  result  in  a  demand  for  concrete  mixers,  stone 
crushers,  steam  shovels  and  other  appliances,  which 
might  be  supplied  from  Canada. 


New  Name  for  Weil-Known  Business 

THE  name  of  Batts  Limited,  whose  plant  is  lo- 
cated on  Pacific  Ave.,  Toronto,  has  been 
changed  to  the  Buyer's  Door  &  Manufacturing 
Co.,  Limited.  Messrs.  Batt  severed  their  con- 
nection with  the  firm  some  three  years  ago  and  the 
business  of  the  Buyer's  Door  &  Manufacturing  Co., 
Limited,  will  be  under  the  same  manager,  John  S. 
Bond,  who  has  been  associated  with  the  firm  for  the 
last  eighteen  years.  His  brother,  Thomas  G.  Bond, 
who  has  been  superintendent  of  the  plant  since  1918, 
will  continue  in  that  capacity.  He  has  been  identified 
with  the  organization  for  some  fifteen  years. 

John  S.  Bond,  the  vice-president  and  managing- 
director  of  the  newly-named  company,  comes  of  a  well- 
known  family,  which  has  been  associated  with  the 
lumber  and  timber  business  for  three  generations. 
He  himself  has  had  an  active,  practical  acquaintance 
with  the  industry  for  a  quarter  of  a  century,  while  his 
brother,  Thomas  G.  Bond,  has  had  fifteen  year's  in- 
sight in  the  trade. 

The  Buyer's  Door  &  Manufacturing  Co.,  Limited, 
are  large  makers  of  veneered  and  pine  doors,  which 
have  found  a  market  in  all  parts  of  Canada,  and  dur- 
ing the  past  year  the  capacity  of  this  department  was 
greatly  increased.  They  are  also  manufacturers  of 
staved  columns,  newel  posts,  frames,  sash,  flooring, 
interior  fittings,  mouldings,  stairs,  panellin,  etc.  Their 
mill  and  yards  are  thoroughly  well-equipped  and  in 
connection  with  their  office,  they  have  spacious  and 
inviting  display  quarters. 

Mr.  Bond  announces  that  the  high  standard  of 
goods,  which  have  been  favorably  known  to  the  trade 
for  many  years,  will  be  maintained  by  the  Buyer's 
Door  iS;   Manufacturing  Co. 


Cape  Breton  Branch  of  the  E.  I.  C. 

The  fifth  annual  meeting  of  the  Cape  Breton 
branch  of  the  Engineering  Institute  of  Canada  was 
held  recently  at  Sydney,  N.S.  The  officers  elected  for 
the  ensuing  year  were :  Messers.  C.  M.  Odell,  chair- 
man ;  K.  G.  Cameron,  secretary-treasurer;  executive 
committee,  D.  S.  Morrison,  D.  1".  Mclsaac,  Horace 
Longley.  Mr.  Fraser  Keith,  general  secretary  of  the 
Institute,  was  present  and  addressed  the  members  on 
branch  organization  and  institute  affairs. 


Bricklayers'  Wages  in  the  Border  Cities 

The  board  of  arbitration  appointed  to  consider  the 
question  of  a  permanent  wage  for  bricklayers  of  the 
Border  cities  has  fixed  the  rate  of  pay  at  $1.15  an 
hour  up  to  March  31,  1922. 
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Why  and  When  the  Services  of 
an  Architect  Are  Required 

Ontario  Association  of  Architects,  in  a  Recently  Issued  Bulletin, 
Outline  the  Duties  of  the  Profession  and  Offer 
Suggestions  for  Owners'  Guidance 


MANY   people   have  been   at  a   loss   to  know 
when  and  why  they  require  the  services  of 
an  architect,  "and  there  is  a  lack  of  public 
knowledge  as  to  what  should  be  expected  of 
an  architect  when  he  is  employed. 

A  pamphlet  has  been  issued  by  the  Ontario  Associ- 
ation of  Architects  with  the  hope  that  it  will  make 
these  matters  clear,  and  by  the  elimination  of  mis- 
understanding, smooth  the  path  of  all  those  involved 
in  the  construction  of  buildings.  Extracts  from  this 
pamphlet  follow: 

Why  An  Architect  is  Required 

An  owner  must  have  information  as  to  what  he 
actually  desires  before  he  can  "buy"  either  land  or  a 
building  to  put  on  it  to  the  best  advantage. 

An  architect  should  know  whether  or  not  a  prop- 
erty will  meet  your  requirements  for  dayilght  dis- 
tribution, economic  layout  and  so  forth. 

He  is  able  to  present  data  which  will  enable  you 
to  make  intelligent  decisions  as  to  type  of  construc- 
tion and  arrangement,  which  will  serve  you  best. 

His  knowledge  enables  him  to  provide  for  the 
proper  planning  of  "traffic  lines,"  the  disposition  of 
"departments"  (whether  in  a  factory  or  a  house),  the 
economic  location  of  plant,  the  minimizing  of  insur- 
ance and  maintenance  charges,  the  artistic  appearance 
of  the  building,  and  many  other  matters. 

There  is  much  detail  work  in  obtaining  prices  and 
the  letting  of  contracts.  An  owner  requires  expert 
advice  and  service  in  these  things. 

The  architect  provides  this  service. 

When  construction  is  under  way  and  owner's  in- 
terest should  be  considered  in  the  day  to  day  questions 
which  come  up. 

The  architect  is  the  owner's  representative  on  the 
works. 

Everyone  wishes  to  have  buildings  pleasing  to  the 
eye,  if  for  no  other  reason  than  to  increase  their 
commercial  value. 

An  architect  is  trained  to  clothe  utility  with  beauty. 

Building  is  a  very  complex  "manufacturing  pro- 
cess." It  involves  many  trades  and  interests.  These, 
if  left  to  themselves,  do  not  consider  their  own  tasks 
in  relation  to  the  whole  as  carefully  as  they  should. 

An  architect  guides  these  interests  into  a  proper 
relationship. 

How  An  Architect  Works 

By  means  of  preliminary  consultations,  rough 
sketches  and  approximated  estimates,  the  require- 
ments of  the  owner  are  brought  to  light.  In  the 
architects  drafting  room  and  office  the  problem  is  an- 
alyzed. All  possible  solutions  should  be  discussed 
with  the  owner.     A  definite  solution  is  then  prepared 


in  the  form  of  working  drawings  and  specifications, 
which  show  exactly  and  in  detail  what  contractors 
will  be  required  to  furnish. 

This  gives  a  defined  basis  upon  which  prices  are 
secured.  The  architect  obtains  these  prices  from  vari- 
ous contractors,  and  places  them  before  the  owner 
with  any  comment  his  experience  leads  him  to  offer. 

When  the  contractors  are  decided  upon,  the  arch- 
itect relieves  the  owner  of  the  detail  work  of  closing 
contracts,  and  sees  that  he  is  properly  protected. 

Constantly  during  the  course  of  construction,  de- 
tailed instructions  and  drawings  are  supplied  to  sup- 
plement and  interpret  the  working  drawings  and 
specifications  upon  which  contracts  are  based. 

The  superintendence  of  an  architect  is  general  in 
its  character.  It  is  more  that  of  a  director  who  co- 
ordinates the  work,  than  that  of  a  policeman.  When 
close  and  continuous  supervision  is  desired,  arrange- 
ment for  the  employment  of  a  clerk  of  works  should 
be  made. 

The  owner  is  protected  against  risk  of  lieus  or  of 
over-paying  for  work,  by  the  fact  that  payments  are 
made  upon  the  certificate  of  the  architect,  who  is 
experienced  in  such  matters,  and  is  in  touch  with 
conditions.  The  architect  keeps  account  of  changes 
and  adjustments,  and  safeguards  the  owner  in  these 
things. 

The  Selection  of  an  Architect 

An  architect  influences  the  spending  of  an  owner's 
money.  It  follows  that  the  owner  should  assure 
himself  that  his  architect  is  honest  and  worthy  of 
confidence,  and  that  he  commands,  by  education  and 
experience,  a  knowledge  of  planning  and  design  from 
both  the  economic  and  artistic  standpoint;  in  short, 
that  he  has  a  "professional"  standing. 

To  employ  professional  service  on  the  basis  of  the 
amount  of  the  fee,  represents  the  practice  of  choosing 
for  cheapness  rather  than  quality.  No  work  is  more 
easily  slighted.  Incompetent  service  working  for  a 
small  fee  often  means  more  loss  in  costly  errors,  un- 
necessary construction,  etc.,  etc.,  than  the  entire  cost 
of  competent  service. 

Selection  of  an  architect  by  competition  is  a  cus- 
tom fraught  with  evils  and  danger  for  both  client  and 
architect.  Many  a  competition  has  been  won  with  a 
"catchy"  drawing,  which  did  not  work  out,  and  many 
architects  have  wasted  time,  money  and  skill  on  a 
prospect  which  never  materialized. 

Usually  it  is  better  for  an  owner  to  co-operate  with 
his  chosen  architect  in  a  careful  consideration  of  all 
existing  prototypes,  alternative  schemes  and  data, 
than  it  is  to  be  limited  in  selection  to  a  few  designs 
submitted  by  men  who  are  often  not  closely  in  touch 
with  the  requirements. 
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If,  for  reason,  a  competition  is  held,  a  study  should 
be  made  of  the  pamphlet  prepared  by  the  Ontario 
Association  of  Architects,  entitled  "Code  for  Conduct 
of  Architectural  Competitions."  Loss  and  nufairness 
to  both  owners  and  architects  will  be  avoided  if  this 
is  done. 

Plans  for  buildings,  except  of  smaller  types,  are 
not  kept  in  "stock."  Each  building  requires  special 
consideration  and  study,  and  this  is  not  very  thorough 
if  given  for  nothing. 

After  He  is  Chosen 

Trust  your  architect,  and  value  his  opinions.  If 
you  cannot  do  this,  don't  choose  him. 

Make  your  requirements  and  resources  clear.     He 


isn't  a  mind  reader,  and  he  needs  to  know  these  things 
in  order  to  serve  you  well. 

Discuss  the  question  of  his  fee  with  him.  It  avoids 
misunderstandings. 

Remember,  that  no  first  plan  was  ever  the  best  one. 
It  is  easier  to  alter  plans  than  to  change  bricks  and 
mortar.  Time  spent  in  getting  your  plan  right  is 
well  spent. 

No  architect  can  get  good  work  out  of  a  poor 
mechanic,  or  make  a  dishonest  man  honest.  It  is 
not  always  wisest  to  accept  lowest  tenders.  Your 
architect's  advice  is  useful  in  selecting  your  contractor. 

"Value  for  value  the  world  over;"  don't  expect  to 
get  more  than  you  pay  for. 


The  Highway  Problems  of  the 
Province  of  New  Brunswick 

95  Per  Cent,  of  the  Roads  Are  of  Improved  Gravel  — Organized 
System  of  Improvement  Dates  from  1917  — Large 
Increase  in  Automobile  Traffic 


By  B.  M.  Hill,  Provincial  Highway   Bnginw 

SINCE  about  95  per  cent,  of  road  construction  in 
New  Brunswick  is  of  the  improved  gravel  type, 
any  discussion  of  types  and  methods  of  construc- 
tion followed  in  that  province  must  of  necessity 
deal  particularly  with  the  gravel  road.  Up  to  1917 
there  was  no  organized  system  for  road  improvement 
in  the  province  of  New  Brunswick.  A  bridge  depart- 
ment existed,  but  nothing  had  been  done  to  improve 
the  highways  between  the  bridges.  Up  to  that  time  nq 
very  serious  difficulty  had  been  encountered  in  our 
road  work.  The  natural  soil,  in  at  least  75  per  cent, 
of  the  district,  is  a  splendid  soil  for  natural  earth 
roads,  and  so  long  as  it  was  necessary  to  contend 
only  with  team  traffic,  there  was  no  difficulty  in  main- 
taining fairly  good  earth  roads.  But  as  soon  as  auto- 
mobiles came  into  the  country,  we  were  confronted 
with  a  real  difficulty. 

Before  1917  the  only  method  of  road  improvement 
was  the  appointment  of  supervisors,  who  were  given 
small  grants  of  money  from  the  ordinary  revenues  of 
the  province  for  road  repa:r  work.  When  the  number 
of  automobiles  in  the  province  became  larger,  the  gov- 
ernment attempted  to  cope  with  the  situation  by  in- 
creasing these  grants,  but  it  soon  found  that  this  was 
entirely  inadequate  to  meet  requirements.  There  were 
at  that  time  many  miles  of  good  natural  earth  roads. 
and  some  that  might  be  called  gravel  trails,  about  8 
to  10  ft.  wide.  By  dragging  and  repairing,  these  roads 
were  kept  up  to  fair  condition. 

The  automobile  situation  became  very-  rapidly  a 
serious  problem.  In  1908  there  were  only  100  auto- 
mobiles in  the  province,  and,  of  course,  the  roads  did 
not  receive  much  damage  from  them.  In  1912  they 
had  increased  to  701),  and  some  little  difficulty  was 
being  found  in  maintaining  the  roads  in  the  more  con 
gested  districts.  Four  years  later  the  automobiles  had 
increased  to  3.000  licensed  in  the  province,  and  in  1920 
there  were  nearly  12,000.  Where  we  had  but  one  or 
two  over  the  roads  each  day.  now  we  have  roads  carry- 


r,  at  the  Canadian  Good  Roads  ('impress 

ing  a  thousand  cars  a  day.     Naturally,  the  dirt  roads 
went  all  to  pieces. 

15,000  Miles  of  Roads  in  the  Province 

In  1917  the  government  tried  to  cope  with  the  situ- 
ation by  organizing  a  permanent  road  department, 
and  I  was  chosen  to  take  charge  of  the  organization 
of  that  department  as  chief  engineer.  We  found  by 
a  rapid  survey  that  we  had  15,000  miles  of  roads  in 
the  province,  includ'ng  (1)  main  trunk  roads  con- 
necting with  other  provinces  or  states,  (2)  secandary 
roads,  which  were  carrying  a  large  percentage  of  the 
traffic,  due  to  the  fact  that  they  were  running  out 
tin  (High  the  more  important  farming  districts,  and  (3) 
a  large  number  of  branch  roads  which  lead  traffic  to 
the  secondary  roads.  There  were  11,500  miles  of  by- 
roads on  which  for  some  time  it  was  difficult  to  expend 
a   large  amount  of  money. 

The  first  year  we  spent  5250,000  on  the  worst  spots 
on  our  road  system,  but  in  June.  1917,  in  making  a  trip 
over  the  greater  portion  of  our  main  trunk  roads  I 
found  some  places  absolutely  impassable,  such  as  the 
section  between  St.  John,  Moncton,  Fredericton  and 
Woodstock.  The  only  proper  method  of  starting  im- 
provement on  these  roads  was  to  fix  up  the  worst  links 
so  as  to  get  through  them  with  automobiles  between 
June  and  Nov  ember.  We  had  to  jump  from  one 
isolated  section  to  another  in  doing  this.  Some  of 
them  were  only  a  quarter  of  a  mile  in  length  and 
others  half  a  mile,  but  we  linked  them  up  with  sec- 
t'ons  of  good  natural  roads,  so  that  in  two  years'  time 
practically  all  our  trunk  roads  were  passable  by  June. 
I'll  s  year  we  have  made  such  rapid  strides  that  \vc 
opened  all  trunk  roads  on  May  3  and  all  secondary 
trunk  roads  on  May  10,  and  I  do  not  think  that  auto- 
mobiles will  find  any  difficulty  in  getting  through 
these  roads,  although  some  sections  may  be  rough. 

In   1918,  on  taking  a  traffic  census,  we  found  that 
some   sections  carried  from   500  to  2,000  cars  a  day 
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These  sections  were  few  and  near  the  larger  centres, 
where  there  was  a  large  amount  of  local  traffic,  as 
well  as  through  traffic.  On  other  sections  the  traffic 
was  not  over  150  cars  a  day,  and  on  some  of  our  main 
trunk  roads  it  was  only  50  cars  a  day.  On  those  sec- 
tions where  there  was  heavy  traffic  we  decided  to 
build  a  heavy  type  of  road,  and  on  others  we  would 
provide  merely  for  dragging. 

When  in  1919  we  were  asked  to  put  forward  a  pro- 
gramme for  federal  aid  construction,  we  specified  our 
main  trunk  system,  with  the  exception  of  a  few  miles, 
the  length  included  totalling  1,250  miles.  Secondary 
roads  are  improved  by  funds  prov'ded  by  the  province 
on  a  bond  issue,and  the  by-roads  are  maintained  from 
our  ordinary  revenue  by  building  up  such  portions  as 
are  impassable  for  automobiles  in  low  lands.  That 
is  all  we  can  do  for  a  number  of  years  on  our  by-roads. 
However,  even  with  a  small  expenditure  on  the  by- 
roads, it  will  make  as  good  a  road  for  the  traffic  it 
will  have  to  carry  as  the  others,  and,  therefore,  the 
whole  system  will  come  up  together  and  be  almost 
uniform,  as  far  as  carrying  the  traffic  is  concerned. 

Out  of  1,260  miles  of  roads,  only  about  fifty  miles 
carried  enough  traffic  to  warrant  a  hard  surface  or 
paved  type  of  road,  and  we  would  not  have  been  jus- 
tified in  building  high-grade  roads  on  the  other  sec- 
tions. There  may  come  a  time  when  other  sections 
will  have  to  be  given  consideration  for  hard-surface 
paving,  but  there  are  methods  which  can  be  employed 
previous  to  using  the  hard  surface.  When  the  natural 
road  is  not  sufficient  to  carr  y  thetraffic,  it  is  possible 
to  use  the  treated  surface  and  treat  a  gravel  road  with 
bituminous  material,  which  will  continue  to  make  it 
as  good  a  road  for  the  traffic  it  will  then  have  to  carry 
as  the  first  road.  After  that  ftils  to  met  the  requir- 
ments  of  the  traffic  the  hard-paved  surface  type  may  be 
built,  and  there  will  be  no  loss  of  the  money  put  into 
the  construction  of  the  gravel  type  since  it  is  consid- 
ered not  only  good  engineering,  but  also  economic  road 
construction  to  build  permanent  grades  ahead  of  sur- 
face four  or  five  years  to  get  them  settled  and  founda- 
tions in  good  condition.  In  fact,  it  is  a  question 
whether  all  hard-surface  roads  should  not  be  given  a 
surface  of  gravel  before  the  top  is  put  on. 
Gravel  Roads 
Over  75  per  cent,  of  the  area  of  New  Brunswick 
there  is  a  good  natural  soil  for  road  purposes,  and 
consequently  it  was  decided  to  build  a  type  of  gravel 
road  to  suit  local  conditions  and  the  traffic.  We  are 
building  a  road  30  ft.  wide  between  ditches,  22  ft. 
wide  from  shoulder  to  shoulder,  with  18  ft.  of  gravel 
surface,  6  to  8  in.  in  depth.  As  the  road  gets  farther 
away  from  dense  traffic  we  narrow  it  down  and  build 
it  26  ft.  from  ditches  and  of  16  ft.  gravel  surface.  In 
wooded  districts,  where  there  are  15  to  20  miles  of 
wood  without  a  house  on  it,  we  narrow  it  down  to 
22  ft.  between  ditches,  with  a  crown  of  18  ft.  and  a 
gravel  surface  of  14  ft.,  giving  practically  6  to  8  in. 
of  gravel  throughout.  By  varying  the  width  we  cut 
the  cost  of  construction  materially,  meet  the  needs  of 
traffic  for  the  next  five  or  six  years,  and  save  an 
amount  of  interest  on  the  difference  in  the  cost  of  con- 
struction sufficient  to  more  than  pay  the  cost  of  widen- 
ing the  road.    Besides,  we  still  have  the  foundation. 

There  then  arises  the  question  of  maintenance. 
If  a  wide  road  were  built  in  the  wooded  districts, 
where  the  traffic  amounts  to  only  to  or  60  cars  a  dayi 
there  would  not  be  traffic  enough  to  roll  out  the  surf- 
face    of  the  road.     It  would  be  much  wider  than  the 


portion  used  by  the  traffic,  with  the  result  that  there 
would  be  an  accumulation  of  grass  and  weeds  on  the 
shoulders  of  the  road.  Even  if  it  is  built  with  good 
gravel,  it  will  accumulate  dust,  and  will  eventually 
grow  a  heavy  coat  of  grass  on  the  shoulders,  making 
the  cost  of  maintenance  excessive  for  the  traffic  on  it. 
It  would  be  necessary  to  patrol  and  maintain  about 
double  the  width  required  for  traffic.  The  question 
of  maintenance  is  a  big  question,  and  getting  money 
enouhg  is  also  a  big  question,  because  it  has  to  come 
from  ordinary  revenue.  Wc  ean  get  the  money  to 
build  the  roads  from  bonds,  but  people  do  not  like 
taxes  for  maintenance. 

Heavy   Taxation   for   Maintenance 

Speaking  generally,  I  think  that  the  public  should 
be  educated  to  the  necessity  of  really  heavy  taxation 
for  the  maintenance  of  roads.  It  is  the  only  way  in 
which  we  shall  ever  get  the  roads  maintained.  In 
New  Brunswick  we  are  spending  $250,000  on  the 
maintenance  of  roads,  and.  in  my  judgment,  $750,000 
is  required.  The  money  can  come  only  from  digging 
clown  into  our  pockets  and  providing  it  by  taxation. 
We  blame  our  governments  if  we  go  over  the  roads 
and  find  the  surface  not  maintained,  and  ask  why  they 
are  not  patrolled  and  repaired.  If  we  educate  the 
people  and  impose  taxation  to  get  the  money  for  main- 
tenance, they  will  not  object  as  soon  as  they  realize 
what  they  are  getting.  Everyone  is  willing  to  pay 
money  to  the  government  for  this  work  if  they  are  sat- 
isfied that  they  are  getting  results,  and  I  find  in  going 
over  New  Brunswick  they  are  all  saying.farmers  and 
all,  "We  are  willing  to  pay  the  taxes;  wc  want  the 
taxation  as  long  as  you  are  giving  us  the  same  class 
of  service  as  we  have  now  and  spending  the  money 
economically  and  well." 

Contract  System  vs.  Day  Labor 

When  operating  under  federal  aid  we  have  had 
some  difficulty  in  getting  a  decision  as  to  the  class  ol 
road  to  be  built  and  the  method  of  construction.  The 
federal  authorities  wanted  us  to  let  all  the  work  by 
contract  and  public  tender  and  there  was  a  lively  dis- 
cussion as  to  whether  it  could  be  done  cheaper  by  con- 
tract or  by  day  labor.  Last  year,  when  labor  was  very 
scarce,  the  government  built  cheaper  because  we  could 
get  just  as  much  value  for  dollar  labor  as  the  con- 
tractor. When  labor  gets  more  plentiful,  the  govern- 
ment cannot  compete  so  well  with  the  contractor. 
The  contractor  can  undoubtedly  build  roads  as  cheaply 
as  a  government  organization,  and  I  would  say  per- 
haps 10  per  cent,  cheaper  where  he  has  an  efficient  or- 
ganization. But  while  he  may  build  a  road  cheaper, 
h's  price  to  the  government  is  a  great  deal  larger 
than  the  government  cost.  If  the  government  can 
build  for  $25,000,  the  contractor  might  build  for  $20,- 
000,  but  his  price  to  the  government  would  be  $30.- 
000.  The  contractor  does  not  bid  higher  than  the  gov- 
ernment in  every  case.  We  have  had  sixteen  or  sev- 
enteen built  by  contractors,  and  built  two  or  three 
ourselves.  After  the  work  has  been  laid  out  and  the 
cost  of  moving  material  has  been  estimated,  we  add 
20  per  cent.,  if  the  contract  is  a  small  one.  for  what 
we  estimate  will  be  the  ultimate  contractor's  profit 
and  tender  on  that  basis.  If  it  is  a  big  contract  we 
think  15  per  cent,  is  enough  to  pay  the  contractor  for 
his  work,  and  we  add  that.  On  our  very  best  work 
the  tenders  are  close  but  on  other  work  contractors 
seemingly  tender  without  caring  whether  the  contract 
is  given  to  them  or  not.  They  do  not  want  to  get  the 
contract  unless  they  get  a  very  large  profit.    We  let 
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four  contracts  last  week,  and  on  one  where  the  work 
was  located  in  a  good  locality,  the  tenders  were  close. 
Four  or  five  were  within  5  per  cent,  of  each  other,  and 
others  30  per  cent,  higher.  The  higher  tenders  were 
on  the  basis  we  estimate  that  the  work  could  be  done 
for  and  our  tender  was  amongst  the  highest.  The 
same  was  found  to  be  the  case  with  one  of  the  other 
contractors.  But  the  other  two  were  in  isolated  sec- 
tions of  the  province,  and  the  contractors  were  40  or 
50  per  cent,  higher  than  our  estimates. 

Help  From  Other  Provinces 

In  our  work  we  have  received  much  help  from  the 
other  provinces  and  the  states.  When  starting  in  on 
this  work.  I  immediately  began  to  look  into  the  work 
dene  in  the  other  provinces  ao  find  out  what  suited 
our  conditions.  In  Quebec  and  Ontario  they  had 
good  organizations,  but  they  were  building  a  higher 
type  of  roads  than  would  suit  our  conditions.  In  the 
state  of  Maine  1  found  that  they  had  conditions  iden- 
tical with  ours' — a  large  number  of  gravel  roads.  From 
the  state  of  Main  officials  I  received  every  assistance 
they  could  give  me.  They  threw  open  all  their  records 
of  results  and  experiments  and  gave  me  every  possible 
assistance,  so  that  we  did  not  have  to  go  through  the 
expensive   experimental   work  that  they  had  to  do. 

One  of  the  main  reasons  we  have  so  many  gravel 
roads  is  that  there  are  large  gravel  deposits  in  the 
province.  In  75  per  cent,  of  our  districts  there  is 
gravel  available  with  very  short  hauls  for  improved 
gravel  roads — bank  gravel,  some  with  a  clay  bind  and 
some  a  sand  bind.  Clay  gravel  packs  quickly  under 
traffic,  but  quickly  shows  surface  wear.  Where  this 
clay  gravel  is  available,  we  use  5  or  6  in.  as  a  base 
and  put  on  a  screened  sand  gravel  to  the  depth  of  2 
or  .^  in.  for  a  wearing  surface.  We  are  trying  to  main- 
atin  on  these  roads  screened  gravel  from  J4  to  1  in. 
m  diameter,  giving  a  wear  ng  surface  which  is  con- 
stantly alive  and  which  prevents  the  disintegration  of 
the  base.  We  are  receiving  many  complaints  where 
we  are  building  roads  with  loose  ond  gravel,  because 
it  takes  some  time  to  pack  it.  In  some  cases,  no  doubt, 
they  are  justified. 

Half  of  Roads  Are  in  Side  Hill  Country 

About  50  per  cent,  of  our  roads  run  through  side 
hill  country  in  which  the  drainage  problem  is  on  the 
upper  side  of  the  road,  and  with  this  class  of  work  we 
are  building  a  good  wide  upper  ditch  so  that  the  scour 
of  a  deej)  ditch  is  overcome.  We  take  care  to  take 
this  water  across  the  road  and  distribute  it  on  the 
lower  side  to  a  natural  water  course.  The  farther  the 
water  is  carried  along  the  side  of  the  road  in  side 
ditches,  the  more  liable  it  is  to  get  into  the  founda- 
aions.  Where  our  engineers  find  that  the  base  condi- 
tions  of  the  road  make  absolutely  necessary  the  put- 
ting in  of  a  rock  foundation  we  are  doing  so,  but 
we  are  taking  great  care  that  we  do  not  put  in  any 
foundations  that  are  uncalled  for.  We  would  prefer 
ao  have  to  tear  up  certain  sections  after  one  or  two 
seasons  have  shown  us  that  we  have  faulty  founda- 
tions, rather  than  put  in  expensive  rock  foundations 
to-day  that  are  nol  necessary.  We  might  put  in  a 
mile  of  rock  base  and  only  a  quarter  of  a  mile  of  it 
might  require  a  rock  base.  If  wc  did  not  put  in  any 
base  we  find  that  our  foundations  have  fallen  out  for 
a  quarter  of  a  mile,  and  we  can  tear  it  up  and  put  in 
a  rock  base  at  a  cost  very  little  above  w  hat  it  would 
have  been  originally,  and  at  much  less  cost  than  for 
the  whole  mile.     I  prefer  a  gravel  base  to  a  rock  base 


If  we  put  in  8  or  10  in.  of  gravel  and  then  put  in  6  in. 
of  gravel  top,  and  a  frost  comes,  it  all  lifts  as  a  matrix. 
If  there  is  a  good  bond  it  will  take  very  heavy  traffic 
and  will  give  a  better  riding  road.  Even  with  good 
dra  nagc.  the  rock  base  will  clog  up;  one  rock  and 
then  another  will  come  up  through,  so  that  there  is 
more  difficulty  with  a  rock  base  than  with  a  gravel 
base. 

\\  e  are  not  screening  gravel,  for  with  the  present 
condition  of  our  revenue  and  the  money  available  we 
are  not  justified  in  going  to  the  heavy  cost  that  would 
be  involved,  when  we  can  get  a  gravel  to  bind  up  and 
give  a  good  surface  without  the  cost  of  screening.  If 
we  are  building  for  heavp  traffic,  it  becomes  neces- 
sary to  screen  it,  but  we  have  up  to  date  built  a  thou- 
sond  miles  of  secondary  trunk  roads — and  some  of 
them  built  in  1917  are  carrying  three  to  four  hundred 
cars  a  day — with  the  ordinary  gravel  maintenance, 
and   we  are  geting  most  excellent  results. 


Strong  Railing  for  Highway  Bridges 

Railings  of  highway  bridges  should  be  designed  so 
as  to  be  capable  of  withstanding  the  impact  from  un- 
manageable vehicles,  according  to  the  view  of  the 
New  Jersey  Highway  Department.  To  this  end  mon- 
olithic concrete  railings  with  reinforcement  and  an- 
chorage to  bridge  decks  have  been  designed.  It  is 
stated  that  such  a  railing  can  be  produced  at  a  cost 
about  equal  to  that  of  heavy  galvanized  pipe  railing, 
and  is  vastly  superior  td  it  in  strength,  endurance  and 
appearance. 


A  New  Explosive  That  Cannot  Freeze 

A  non-freezing  explosive  has  recently  been  placed 
on  the  market.  Some  of  the  claims  made  for  the  ex- 
plosive are:  (1  )  hive  grades  for  every  blasting  re- 
quirement; i  _' )  Cannot  freeze  at  any  temperature; 
(3)  Withstands  the  heat  of  summer;  (4)  Its  stability 
avoids  permature  explosions  (nothing  weaker  than  a 
No.  6  blasting  cap  should  be  used  to  detonate  it);  (5) 
Will  not  cause  headaches  to  those  who  use  and  handle 
it ;    (6)  Made  in  all  standard  size  cartridges. 


One  Big  Sign  for  All  Sub-contractors  on  Building  Job 

Instead  of  plastering  a  building  job  with  a  lot  of 
signs  advertising  various  sub-contractors,  the  gen- 
eral contractars  in  a  number  of  cities  are  displaying 
one  big  sign  containing  the  names  of  all  the  sub- 
tractars  on  the  project.  The  new  department  not 
only  makes  for  neatness,  but  it  gives  all  the  concerns 
connecel  with  the  job  an  equal  amount  of  publicity. 
staes   Engineering  and   Conracting. 


Alcohol  From  Wood  Waste 

Under  present  conditions  an  alcohol  plant  with  a 
daily  supply  of  180  tons  of  wood  waste  can  produce 
3,600  gal.  of  alcohol  at  approximately  a  cost  of  25c. 
per  gallon,  according  to  the  Forest  Products  Labora- 
tory. Soft-wood  waste  can  be  made  to  yield  from  20 
to  25  gal.  per  ton  and  hardwood  waste  only  one-half 
as  much. 


The  third  annual  convention  of  the  National  Lime 
Association  will  be  held  in  the  Hotel  Astor,  New  York 
City,  on  June  15,  16  and  17. 
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How  Can  a  Dry  Wall  Be  Built 
of  Concrete  Units? 

Inferior  and  Porous  Products  Are  Largely  Responsible  for  Damp- 
ness—Dead Air  Spaces  Are  Effective  Insulators— No 
Necessity  for  Complicated  Methods 


By  S.  II.  Wightman,  before  the 

THE  problem  of  making  a  dry  wall  with  concrete 
units  is  not  one  that  requires  a  technical  discus- 
sion of  how  to  build  water-tight  walls,  but  more 
a  matter  of  building  with  good  units,  with  those 
that  have  an  absorption  lower  than  8  per  cent.  The 
inferior  product  so  often  used  for  this  purpose  is  re- 
sponsible for  most  such  questions  as,  "How  can  a  dry 
wall  be  built  of  concrete  units?"  Such  questions  are 
only  asked  by  those  who  are  familiar  with  the  inferior 
and'  porous  concrete  block,  and  the  sooner  these  are 
out  of  the  market,  the  better  it  will  be  for  the  industry. 
The  inefficient  contractor  is  rapidly  disappearing 
from  the  reinforced  concrete  field,  in  sidewalk  and 
road  work,  in  sewer  pipe  construction,  etc.,  and  when 
he  and  his  product  has  been  run  out  of  the  building 
units  industry,  dry  walls  will  be  possible  and  few 
questions  will  be  asked  as  to  how  a  dry  wall  can  be 
built  of  concrete  units. 

Damp  Walls 

Walls  built  of  the  best  materials  can  become  damp 
through  condensation,  which  is  the  result  of  conduc- 
tion. That  is,  when  there  is  a  relative  difference  in 
temperature  between  walls  and  atmosphere  in  contact 
with  them,  water  vapor  in  the  atmosphere  will  con- 
dense on  the  cooler  walls.  The  low  conductivity  of 
concrete,  and  especially  dead  air  spaces,  provided  for 
in  hollow  concrete  units,  are  excellent  insulating  me- 
diums, and  are  intended  to  prevent  temperature 
change.  Solid  walls  lack  the  insulating  value  which 
dead  air  affords,  and  damp  walls  are  inevitable  under 
relatively  low  differences  in  outside  and  inside  temper- 
atures. Therefore,  the  degree  of  effectiveness  of 
dead  air  insulation  is  a  matter  of  the  amount  of  dead 
air  in  relation  to  the  amount  of  solid  material  com- 
prising the  concrete  unit. 

Dry  Wall  Construction 

A  12  in.  wall,  with  25  per  cent  to  30  per  cent,  air 
space,  for  a  one-storey  building,  is  comparable  with 
the  old  log  cabin,  built  of  12  in.  square  hewn  logs, 
both  as  to  cost  and  unnecessary  strength,  and  wilful 
waste  of  material.  The  log  cabin  has  been  replaced 
with  \y2  in.  by  3l/2  in.  studding,  spaced  from  16  in. 
to  24  in.  on  centre. 

Drier  walls  and  less  expensive  walls  would  result 
by  increasing  the  air  space  in  concrete  units  to  from 
45  per  cent,  to  50  per  cent.  This  would  permit  of  a 
strong  concrete  mixture — a  better  product,  one  that 
would  handle  easier,  one  that  would  cost  less,  and 
which  would  afford  the  best  insulating  values. 

It  will  be  necessary  in  order  to  insure  an  early 
advancement  of  this  industry  that  regulation  by  build- 
ing departments  be  made  permitting  lighter  wall  con- 
struction. This  should  be  accompanied  by  a  uniform, 
standard  requirement  for  strength  and  quality.     The 
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products  manufacturer  should  put  his  shoulder  to  the 
wheel  and  work  in   this,  direction. 

The  following  few  simple  rules  will  in  most  cases 
insure  dry  wall  construction : 

1.  Drainage. — If  water  is  present,  thoroughly 
drain  soil  by  placing  drain  outside  and  below  the  f 
ings,  these  to  be  connected  with  a  suitable  outlet. 
In  some  cases  it  is  advisable  to  run  drains  under  the 
floors  connecting  with  main  drains,  in  which  case  a 
cinder  or  crushed  stone  filling  should  be  used  under 
floors.  Care  should  be  taken  that  such  a  system  be 
laid  out  in  herring-bone  pattern  so  as  to  insure  free 
passage  of  water.  Back  filling  against  outside  walls 
should  preferably  be  made  of  cinders  or  crushed  stone. 

2.  Use  only  dense,  uniformly  shaped  concrete 
units. 

3.  Use  a  good  portland  cement  mortar,  with  suf- 
ficient lime  to  insure  its  workability. 

4.  Keep  the  mortar  joint  down  to  at  least  }i  in. 
Re  careful  that  the  head  joints  are  tight. 

5.  When  walls  are  built  in  soils  constantly  satur- 
ated, use  some  reliable  exterior  surface  treatment  - 
any  of  the  following  are  effective: 

(a)  A  }i  in.  coating  of  cement  mortar,  applied 
to  exterior  walls  below  grade,  waterproofed  with  any 
of  the  standard  brands  of  paste,  integral  powders, 
minerals,  oils  or  soap  and  alum. 

(b)  Bituminous  coating,  such  as  tar  or  asphalt- 
Utn,  applied  hot.  Be  sure  that  walls  are  dry  before 
application  is  made. 

(c)  Membrane  coating  of  tarred  felt  or  burlap,  or 
asphaltic  felt  or  burlap  with  hot  mastic,  using  one  or 
more  ply,  according  to  conditions. 

In  cases  where  unusually  difficult  conditions  are 
encountered,  it  is  recommended  that  a  very  careful  in- 
vestigation be  made — that  a  competent  designer  be 
employed — that  designs  and  specifications  be  pre- 
pared— that  a  competent  inspector  be  placed  on  the 
job,  inspections  and  specifications  to  be  rigidly  car- 
ried out.  Such  cases  call  for  no  less  care  than  the 
building  of  a  sewer  or  reinforced  building  of  steel  con- 
struction, etc.,  where  specifications  and  inspections  are 
rigidly  enforced. 

Walls  Above  Grade 

Wet  wall  conditions  may  be  the  result  of  any  of 
the  following  conditions :  Absorption  by  concrete 
units;  opjen  mortar  joints:  settling  cracks;  cracks  due 
to  lateral   pressure. 

Lateral  escape  of  soil  due  to  pressure.  In  this 
case  foundation  size  should  be  made  large  enough  to 
reduce  unit  pressure,  or  foundation  should  be  carried 
to  a  lower  strata,  or  sheet  piling  used  to  prevent  lateral 
escape  of  soil. 
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Low  bearing  value  of  soils  call  for  wider  footings. 
Unequal  loading  of  walls  call  for  increased  footings 
at  such  points.  Withdrawal  of  water  after  founda- 
tions arc  built  may  result  in  settling.  I 'roper  drainage 
should  be  made  before  starting  foundation.  Sliding, 
due  to  sloping  ground,  should  be  prevented  by  carry- 
ing foundations  to  a  lower  level. 

Cracks  can  be  formed  by  bulging,  causing  a  lateral 
earth  pressure  against  walls.  In  such  cases  care 
should  be  taken  to  have  walls  built  tbick  enough.  The 
dead  weight  of  the  wall  is  sometimes  a  large  factor 
in  withstanding  lateral  pressure.  Proper  drainage 
will  considerably  reduce  lateral  pressure.  Care  should 
be  exercised  to  use  a  true  portland  cement  mortar  in 
conditions  where  lateral  pressure  is  a  factor. 

Workmanship  plays  a  large  part  in  the  building  of 
dry  walls.  All  units  should  be  fully  bedded  in  port- 
land  cement  mortar,  and  all  joints  neatly  pointed. 

In  connection  with  the  building  of  dry  walls,  I 
wish  to  point  out  that  there  is  no  cause  for  undue 
alarm.  The  problem  of  building  dry  walls  when  good 
products   and    workmanship  are   used   is   very   simple. 


There  are  a  great  many  freak  constructions  patented 
ventilating  devices  and  cure-all  methods  on  the  mar- 
ket. Very  often  the  honest  endeavor  of  well  meaning 
people  also  takes  the  form  of  complicated  and  un- 
necessary construction.  The  point  in  mind  is  that 
these  types  of  construction  are  unnecessary  and  are 
very  expensive. 

Summary 

1.  It  is  recommended  that  only  high-class  con- 
crete units  be  used  in  the  construction  of  dry  walls, 
and  that  the  porous,  low  grade  products  be  eliminated. 

2.  Units  should  be  designed  to  provide  as  much 
dead  air  space  as  possible — that  such  units  be  made 
of  a  concrete  of  high  quality. 

3.  An  increased  use  of  stucco  should  be  used  to 
provide  both  artistic  expression  and  waterproof  treat- 
ment to  walls  above  grade. 

4.  Good  workmanship  should  be  employed  at  all 
times. 

5.  Special  treatment  in  the  way  of  drainage  and 
application  of  some  exterior  surface  treatment  should 
be  used  where  water  conditions  make  this  necessary. 


Getting  the  Most  Out  of  Wood 
Towers  for  Ghuting  Concrete 

A  Permanent  Piece  of  Equipment  May  Be  Obtained  at  Only 

a  Slight  Increase  in  Cost  — Careful  Framing  and 

Painting  Add  to  the  Life  of  the  Tower 

By  J.  H.  Williams  in  "Successful  Methods" 


IT  is  not  only  a  mistake  but  a  costly  one  to  erect  a 
wooden  tower  for  chuting  concrete  with  the  ex- 
pectation of  having  it  last  through  only  one  job. 
This  is  particularly  noticeable  when  you-stop  to 
consider  the  fact  that  by  slight  additional  cost  a  perm- 
anent piece  of  equipment  will  result.  The  only  addition- 
al cost  necessary  will  be  the  labor  required  for  the 
careful  framing  of  the  timber  and  the  cost  of  bolts, 
used  instead  of  nails,  and  these  first  costs  are  so  slight, 
(specially  when  compared  with  the  saving  effected  by 
re-use  of  the  tower,  that  they  are  of  no  consequence. 
In  building  the  tower  it  will  be  necessary  to  use 
skilled  carpenters  in  order  to  have  the  timbers  cut  to 
proper  dimensions,  but  these  men  will  in  themselves 
be  an  economy,  as  they  will  do  more  work  in  a  day 
than  the  unskilled  workman.  Carefully  constructed 
templets  should  be  made.  These  templets  should  also 
contain  the  exact  location  of  all  bolt  holes.  In  cutting 
the  timbers  care  should  be  given  to  have  them  exactly 
duplicate  of  the  templets. 

After  framing  each  piece  of  timber  it  should  be 
marked  with  a  number  assigned  to  that  particular  size 
timber.  In  other  words,  the  corner  posts  should  all 
bear  one  number,  the  cross  belts  another,  sway  braces 
another,  and  so  on.  By  so  numbering',  the  workmen 
who  are  erecting  the  tower,  can  signal  for  a  certain 
piece  of  timber  and  be  assured  that  the  proper  piece 
will  be  sent  up.  Then  there  will  be  no  laborious  and 
dangerous  fitting  as  each  piece  will  fit  exactly  into 
place,  and  the  time  saved  in  the  erection  will  more 
than  pay  for  the  extra  cost  of  framing. 


One  of  the  most  important  things  in  erecting  a 
tower  is  the  guying,  and  the  first  thing  that  should  be 
done  is  to  locate  the  guy  anchors,  or  dead-men,  in 
order  that  there  will  be  no  excuse  for  continuing  the 
building  of  the  tower  without  guys.  When  the  tower 
has  reached  a  height  of  between  35  and  40  feet  the  first 
set  of  guys  should  be  immediately  attached  and  drawn 
up  properly  to  plumb  the  tower.  With  each  addi- 
tional 35  feet  the  tower  should  be  properly  guved. 
The  resulting  tower,  when  finished,  will  not  only  be 
straight  and  free  from  twists  or  kinks,  but  in  add:tion 
will  have  been  built  without  being  subjected  to  the 
twisting  and  straining  that  is  necessary  to  straighten 
it  out  if  not  properly  guyed  during  erection.  If  built 
and  guyed  as  above  outlined  the  tower  not  only  will 
be  perfectly  straight,  but  will  perform  satisfactorily 
as  designed,  as  each  piece  will  be  performing  the 
function  that  it  was  designed  for  in  regard  to  tension 
and  compression. 

When  the  time  for  removal  arrives  the  sections 
may  be  removed  and  lowered  in  bundles  which  will 
reduce  the  breakage  of  the  lumber  considerably. 
When  the  bundles  reach  the  ground  they  should  be 
separated  into  piles  of  like  pieces:  all  damaged  pieces 
removed  and  the  remaining  pieces  stored  until  readv 
for  use  on  next  job.  It  is  true  that  a  few  pieces  of 
timber  will  be  broken,  also  a  few  bolts  will  be  lost  or 
have  the  threads  damaged,  but  we  believe  that  the 
actual  loss  on  each  job  will  be  less  than  5  per 
cent.,  which,  on  a  100-ft.  tower,  would  amount  to  less 
than  20  pieces  of  timber. 
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In  addition  to  the  saving  another  element  should 
be  considered,  that  is,  the  convenience  of  having 
stored  and  ready  for  use  a  certain  definite  number  of 
feet  of  tower  and  knowing  that,  when  work  is  started 
on  the  next  job,  it  will  be  unnecessary  to  give  time 
to  the  framing  of  the  tower. 

As  the  wooden  tower  has  now  become  a  part  of  the 
permanent  plant,  it  should  be  painted.  This  painting 
should  be  done  before  the  erection  for  the  sake  of  the 
additional  protection.  From  observation  of  many 
towers  that  have  been  so  painted  we  would  recom- 
mend a  bluish-gray  or  stone  color  as  the  most  service- 
able. The  piece  number  should  be  marked  on  each 
timber  in  plack  paint  to  avoid  confusion  in  erection  or 
storage.  There  are  several  advantages  obtained  by 
painting  the  tower  other  than  the  preservation  of  the 
lumber.  A  careless  workman  will  hesitate  in  picking 
up  a  piece  of  painted  timber,  whereas,  if  it  were  un- 
painted,  he  would,  no  doubt,  pick  it  up  and  use  it  for 
some  other  purpose,  unmindful  of  the  fact  that  money 
had  been  spent  in  carefully  framing  it  for  some  par- 


ticular purpose. 

Contractors  are  now  getting  to  the  point  where 
they  take  considerable  pride  in  the  appearance  of  their 
plant.  Nnturally  a  neatly  painted  tower  will  stand 
out  conspicuously,  speaking  well  for  the  contractor, 
especially  if  the  balance  of  his  job  is  in  keeping  with 
the  tower  in  appearance.  It  is  surprising  how  much 
favorable  comment  such  a  point  will  bring  out  among 
the  laymen  or  people  unfamiliar  with  construction 
work  and  as  these  are  the  people  who  employ  the  con- 
tractors the  advertising  value  will  probably  more  than 
pay  for  the  cost  of  the  painting. 

Advertising  opportunities  such  as  this  should  be 
watched  for  by  every  contractor.  He  never  knows 
when  some  man  may  be  passing  by  who  is  contemplat- 
ing some  construction  work  and  who  is  looking  for  a 
contractor  to  do  the  job.  A  neatly  painted  tower  is 
only  one  of  the  ways  in  which  the  contractor  may  pub- 
lish to  the  world  the  fact  that  he  does  his  work  effi- 
ciently. And  when  the  world  knows  that  the  con- 
tractor will  get  the  business. 
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A  Beautiful  Piece  of  Stone  Work 


The  illustration  herewith 
shows  a  splendid  piece  of 
stone  work  at  one  of  the 
new  wings  of  the  Royal 
Military  College  at  Kings- 
ton, Ont.  This  work  was 
started  two  years  ago  and 
the  stone  used  was  entirely 
Canadian,  the  ashlar  being 
of  local  stone  and  the  dress- 
ed trim  of  Queenston  lime- 
stone. The  general  contract- 
ors were  the  Pigott-Healy 
Construction  Co.  The  stone 
contractors  were  the  Ritchie 
Cut  Stone  Co.,  Hamilton. 
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Fig.  2 


Fra.  4 


Fig.    1.      Front    elevation    of 

gate. 
Fig.   S.     Part  sectional  plan. 
Fig.  8.     Vertical  section. 
Fig.    4.      Detail    of    capping. 

etc. 
Fig.  8.     Detail  through  heel 

post  above  top  rail. 


Entrance  Gates   for  a   First-Glass   Residence 

A  Good  Pair  of  Entrance  Gates  Greatly  Adds  to  Attractiveness  of  a  Residence — 

The  Pair  Described  in  This  Article  are  of  Simple  and  Economical 

Construction  and  Effective  in  Appearance 


THE  chief  characteristic  in  the  design  of  the  gates 
shown  in  the  accompanying  illustrations  is 
their  simplicity.  With  the  exception  of  the 
quadrant-shaped  capping  that  curves  from  the 
top  of  the  heel  posts,  the  whole  design  consists  of  a 
series  of  parallel  lines  running  at  right  angles  to  each 
other.  When  completed  and  painted  a  pure  white, 
and  the  ironwork  painted  black,  these  gates  have  a 
very  attractive  appearance.  Fig.  1  shows  a  front  ele- 
vation as  seen  from  the  public  road.  The  hanging 
posts  are  of  9  in.  by  9  in.  oak,  surmounted  with  bev* 
elled  caps  beneath  which  a  coved  moulding  is  mitred. 
The  shanks  of  the  hooks  are  sunk  the  full  thickness, 
and  secured  with  nuts  and  washers,  the  former  being 
let  in  flush  with  the  back  of  the  post.  It  will  be  ob- 
served that  alternative  methods  of  securing  these 
posts  below  the  ground  level  are  shown.  The  one  is 
with  6  in.  by  6  in.  spurs  and  12  in.  by  6  in.  sills,  the 
latter  halved  into  each  other  at  the  intersections,  the 
posts  being  tenoned  the  full  width  through  these  the 
full  depth  of  the  sill  with  3  in.  tenons,  and  securely 
spiked.  The  spurs  should  be  tenoned  one-third  of 
their  thickness,  as  shown,  into  the  posts  and  sills, 
spiked  top  and  bottom,  and  additionally  secured  with 
Y\  in.  bolts,  nuts  and  washers,  the  latter  having  a 
solid  bearing  in  notches  cut  in  the  spurs  for  the  pur- 
pose. The  whole  should  be  well  creosoted  below 
ground  level,  and  surrounded  and  bedded  in  well- 
rammed  concrete.  The  alternative  method  is  to  leave 
the  baulk  its  full  dimensions  below  the  ground  level, 
simply  putting  a  splayed  cut  an  inch  or  two  below  the 
surface  to  weather  it.  In  this  case  also  the  baulk 
should  be  creosoted,  charred,  and  tarred,  and  bedded 
in  concrete.    Of  the  two  methods,  the  first  is  of  course 


the  more  expensive,    but   it    is   by    far   the   stronger. 

The  heels  of  the  gates  are  5%  >n.  by  2tyi  in.,  the 
striking  posts  4*4  in.  by  2}4  in.,  the  pales  3J4  in.  by 
%  in.,  the  transverse  rails  4  in.  by  l'/2  in.  These  rails 
have  barefaced  tenons  at  each  end,  and  are  inserted  in 
mortises  set  J-6  in.  back  from  the  face  of  heel  and  toe, 
thus  leaving  a  depth  sufficient  to  bring  the  palings 
flush  when  the  latter  are  nailed  on  (see  section,  Fig. 
3).  Fig.  4  shows  an  enlarged  detail  of  the  top  rail 
and  capping.  The  latter  is  3^  in.  by  1J4  in-,  having 
a  cove  worked  on  both  the  top  edges,  throated  and 
ploughed  y>  in.  deep  and  2fj$  in.  wide  underneath  to 
admit  the  ends  of  the  pailings  and  the  thickness  of 
the  top  rail.  The  space  between  the  segmental 
capping  and  the  top  rail  at  the  back  of  the  palings  is 
entirely  filled  up  with  \l/2  in.  stuff,  tongued  into  a  $i 
in.  by  Y*  in.  ploughed  groove  in  the  heel  post  (see 
detal.  Fig.  5).  The  other  end  fits  in  the  groove  under 
the  capping,  like  the  ends  of  the  vertical  palings;  this 
makes  this  portion  flush  with  the  top  rail  and  renders 
the  quadrant-shaped  capping  secure.  The  capping 
quadrants  may  be  cut  out  and  inserted  in  two  pieces; 
this  will  save  material  and  make  a  stronger  job. 

If  to  be  painted,  the  gates  will  be  best  constructed 
of  R.C.  fir  or  pine,  but,  oak  varnish,  can  be  used 
both  for  hanging  posts  and  gates.  The  gates  are  hung 
with  ordinary  hooks  and  bands  made  out  of  2  in.  by 
.  in.  wrought  iron,  and  painted  black,  and  a  stop 
must  be  buried  in  the  centre,  as  shown  in  Figs.  1  and 
2.  The  latch  may  be  of  the  ordinary  church  pattern, 
and  also  painted  black.  The  scale  of  Figs.  1,  2  and  3 
is  %  in.  to  a  foot;  that  of  Figs.  4  and  5  is  1}4  in.  to  a 
foot.  All  heights  and  widths  necessary  are  duly 
marked  on  the  illustrations. 
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Safety  Features  of  Industrial  Lighting 

Good  Lighting  Means  Fewer  Accidents  Coupled  With  Increased  Pro- 
duction— High  Cost  of   Poor   Illumination — Some 
Pertinent  Facts  and  Figures 

By  Samuel  G.  Hibben* 


The  passage  of  the  various  state  and  provincial 
codes  relating  to  the  lighting  of  factories  and  mercan- 
tile establishments  brings  us  face  to  face  with  a  new 
safety  factor, — illumination.  This  is  one  of  the  least 
understood,  yet  most  vital  subjects  that  have  to  do 
with  economic,  humane  employment  and  development 
of  labor,  and  as  our  knowledge  of  better  lighting  in- 
creases, our  appreciation  of  its  influence  on  industrial 
operation  increases  in  proportion. 

In  discussing  industrial  lighting  fixture  equipment 
and  particularly  its  maintenance,  we  have  entered  up- 
on an  argument  disclosing  much  that  is  vital  in  the 
accomplishment  of  all  three  of  the  desiderata  of  suc- 
cessful industrial  operation,  viz.,  production,  speed, 
and  safety.  Since  production  depends  upon  the  other 
two,  or  since  all  three  are  really  synonomous,  any 
arguments  applying  to  the  maintenance  of  a  grade  of 
illumination  satisfactory  for  safety,  will  apply  equally 
well  to  the  others. 

One  may  say  in  general  that  good  or  bad  lighting 
de  -ends  upon  two  outstanding  factors.  Bare  incan- 
descent lamps,  or  unshielded  glare  illuminants  that 
not  only  do  not  illuminate  but  cause  a  contraction  of 
the  pu lilary  opening  of  the  eye  and  resultant  decrease 
in  seeing  ability,  form  one  of  these  factors.  More  or 
larger  bare  lamps  only  aggravate  this  trouble  and  in- 
crease the  hazard. — the  solution  is  found  in  the  proDer 
use  of  a  good  reflector,  or  a  shielding  fixture.  The 
second  factor  is  the  matter  of  insufficient  l'ght,  and 
this  is  very  largely  influenced  by  lamp  renewals,  re- 
flector and  lamp  cleaning  and  the  colors  of  surround- 
ings, or  whatever  wou'd  be  involved  in  maintaining 
the  original  installation  in  to  its  initial  efficiency.  It 
is  this  very  important  phase  of  applied  illuminating 
engineering  that  we  will  discuss. 

Cause  of  Many  Accidents 

Insufficient  illumination  unquestionably  reduces 
visual  acuity,  decreases  the  s^eed  of  muscular  action, 
confuses  the  mind,  and  leads  to  accidents.  A  few 
figures  will  illustrate  this  point. 

In  the  coal  industry,  for  example,  we  think  of  a 
coal  mine  accident  as  resulting  from  falling  slate  or 
gas  explosions,  whereas  statistics  show  that  out  of 
each  one  thousand  men  employed  underground,  there 
are  eleven  serious  or  fatal  accidents  a  year,  and  out 
of  the  same  number  of  employees  working  above 
ground  there  are  five  serious  accidents  per  year.  In 
very  few  industries  is  the  illumination  so  wretched, 
either  above  or  below  ground,  and  this  largely  ex- 
plains why  we  find  the  abnormally  high  accident  rate 
n  both  places.  The  fire  accidents  that  occur  uninflu- 
enced by  underground  hazards  can  be  almost  alto- 
gether attributed  to  either  poor  natural  or  poor  arti- 
ficial light,  and  doubtless  more  than  one-third  of  the 
underground  accidents  arise  from  the  same,  or  a 
greater  insufficiency  of  light. 

As  another  feature  of  the  close  relation  between 
light,  speed,  and  safety,  we  can  cite  the  example  of 

*  Illuminating  engineer,  Westinghouse  Lamp  Co.,  address  before  Il- 
luminating Engineering   Society,   New   York. 


the  tennis  ball,  which  may  be  perfectly  visible  to  earl 
tennis  player  when  held  .11  the  hand  just  before  serv- 
ing, but  which  when  in  rapid  motion  in  the  air  i- 
almost  invisible,  if  the  daylight  be  weak.  .Any  rapidly 
moving  object  must  register  its  image  upon  the  bra.n 
before  we  "see"  it,  and  as  in  the  photography  of  ob- 
jects, there  must  in  human  vision  be  sufficient  illum- 
ination of  that  object  before  our  eyes — our  human 
motion  picture  cameras — will  record  a  clear  impres- 
sion of  it.  Muscular  action  cannot  begin  until  after 
our  brain  has  "developed  the  film,"  and  hence  our 
speeding  up  of  action,  either  to  produce  or  to  por- 
ted, must  first  start  with  an  understanding  ol  the 
time — element  of  vision,  and  an  endeavor  to  reduce 
this  time  to  a  minimum,  by  higher  lighting  intens  tie-. 

What  Poor  Illumination  Costs 
Granting,  for  a  moment,  that  good  illumination  ia 
largely  dependent  upon  the  care  of  the  lighting  equip- 
ment, let  us  see  what  valuation  may  be  put  on  poor 
maintenance,  in  other  words,  what  is  the  high  cost  ol 
poor  light.  Figures  that  in  general  agree  with  insur- 
ance statistics  (if  they  err,  it  is  upon  the  safe  side! 
show  that  the  annual  total  of  serious  accidents  in  in- 
dustrial plants  in  the  United  States  amount  to  25.0OC 
per  \ear.  That  is  the  m  niimim  figure.  Out  of  this 
25.000  we  find  15  per  cent,  chargeable  to  poor  illum- 
ination— either  unshielded  poorly  directed  light,  or 
insufficient  light.  Now.  based  upon  the  average 
amount  of  employee's  compensation  paid,  the  equiva- 
lent lost  time  of  each  serious  or  fatal  ace  dent  trace- 
able to  faulty  illumination  is  850  weeks,  or  the  total 
annual  time  lost  is  over  three  million  weeks,  roughly 
equivalent  to  the  working  life  time-  of  one  thousand 
men.  If  these  men  were  earning  $25.00  per  week,  then 
practically  $80,000,000  in  wages  are  lost  annually, 
through  improper  light'ng.  If  we  add  to  this  stag- 
gering sum  the  doctor's  bills,  medicines  and  losses  <>i" 
production  we  arrive  at  astonishing  figures! 

One  does  not  often  think  about  the  fact  that  the 
intensities  of  artificial  light  in  industr'al  plants  arc 
much  below  the  daylight  intensities.  We  find  day- 
light in  factories  running  from  four  to  approximately 
fifty  foot-candles;  general  artificial  lighting  in  factories 
for  even  fine  factory  work  has  this  year  been  in  the 
range  of  4  to  12;  medium  factory  work  between  3  and 
9,  and  some  times  down  to  l/2  or  %  foot-candles  for 
indoor  passage-ways.  Places  like  stairways,  and  the 
positions  where  accidents  are  the  most  prevalent  are 
usually  most  poorly  lighted  and  if  daylight  conditions 
here  were  reproduced  even  in  the  most  meager  way, — 
even  if  we  only  approximated  daylight  conditions  we 
could  reduce  accidents  materiallv  because  statistic- 
show  that  the  largest  majority  of  accidents  occur  in 
the  night  shifts.  The  percentage  is  about  two  to  on* 
— two  accidents  under  artificial  lighting  compared  to 
one  accident  under  daylight  conditions. 

Advantages  of  Better  Lighting 

How  do  the  manufacturers  regard  good  lighting? 
Increased   production, — seventy-nine   per   cent,   of  the 
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manufacturers  say, — is  their  excuse  for  good  lighting. 
Decreased  spoilage,  seventy-one  per  cent,  say,  is  their 
reason.  Fifty-nine  per  cent,  of  the  manufacturers  say 
that  fewer  accidents  constitute  their  reason  for  good 
lighting,  etc.  Offhand  most  manufacturers  admit, 
without  any  argument  at  all,  that  in  half  of  the  cases 
they  would  have  fewer  accidents  if  they  had  better 
illumination. 

Now  it  has  been  shown  that  the  total  cost  of  acci- 
dents, the  total  disability  payments,  and  the  total  lost 
time  of  industrial  operators  in  the  United  States 
amount  to  more  than  the  total  cost  of  artificial  illum- 
ination. We  should  ponder  over  that  fact !  The 
total  cost  of  artificial  illumination  in  the  United 
States  is  exceeded  by  the  cost  of  accidents  and  the 
loss  of  production  resulting  from  poor  lighting,  and 
yet  fifty -nine  per  cent,  of  the  manufacturers  already 
agree  that  poor  lighting  is  directly  or  indirectly  re- 
sponsible for  these  accidents.  Surely,  then,  it  is  logi- 
cal to  preach  the  doctrine  of  improvement,  and  the 
folly  of  inertia. 

Data  of  reputable  insurance  companies  prove  that 
artificial  lighting  is  connected  in  some  way  with  acci- 
dents. In  one  class  of  labor  during  July  and  August 
there  occur  out  of  a  miximum  of  some  ninety-five  acci- 
dents, about  sixty.  The  rate  rises  in  October,  Novem- 
ber and  December,  falling  off  in  January,  February 
and  March,  as  the  days  grow  longer,  and  down  to  a 
minimum  again  in  May,  June  and  August,  when  day- 
light is  a  maximum. 

This  is  not  new  information  at  all,  but  it  adds 
weight  to  the  argument  that  the  fatal  accidents  or  the 
serious  accidents  prevail  in  the  darker  seasons  of  the 
year.  Other  items,  such  as  poor  ventilation,  low  tem- 
peratures, etc.,  undoubtedly  enter  into  these  figures, 
but  in  tropical  latitudes  nearly  this  same  ratio  is  found 
to  exist.  Similarly,  the  majority  of  the  accidents  that 
do  occur  in  the  dark  seasons  occur  when  the  daylight 
is  insufficient. 

Painting  For  Greater  Production 

Now,  it  can  be  shown  how  maintenance  is  respon- 
sible for  good  light,  and  conversely  what  poor  light 
we  will  get  when  we  do  not  consider  maintenance. 
The  first  thing  to  do  to  get  good  illumination  and  to 
reduce  the  danger  of  the  industrial  accidents  is  to  look 
to  the  interior  finish  of  the  rooms  or  the  factories,  in 
which  we  operate.  This  is  termed  "Painting  for 
Light."  In  other  words,  we  say  that  ordinary  white 
paint  has  a  reflection  value  of  82  per  cent.,  etc.  Con- 
sider the  ceiling  of  a  room  that  is  finished  in  gray- 
white  and  with  a  reflecting  value  of  about  75  per  cent., 
then  three-quarters  of  the  light  falling  on  the  ceiling 
surface  will  be  reflected.  Now,  if  we  were  to  neglect 
that  fact,  and  were  to  paint  our  walls  and  ceiling 
medium  gray,  for  instance,  which  would  reflect  40  per 
cent,  of  the  light,  we  have  cut  our  available  usable 
illumination  practically  in  half.  Done  in  the  red  and 
dark  colors  we  get  reflection  coefficients  that  range  in 
value  to  about  30  per  cent.  Hence  one  of  the  first 
things  that  will  lead  up  to  better  illumination  and 
fewer  accidents  will  be  the  attention  given  to  the  in- 
terior finishes  of  the  buildings. 

Cleaning  is  essential  in  maintaining  lighting 
efficiency.  If  a.  typical  reflector  that  has  been  in  ser- 
vice several  weeks  be  wiped,  its  candlepower  in  a 
downward  direction  is  increased  from  1,000  to  approxi- 
mately 1,350,  with  corresponding  increases  in  other 
directions.  If  we  go  a  step  further  and  thoroughly 
wash  the   unit   with   soapy  water  and   ammonia,  its 


downward  light  is  increased  to  about  1,500  candle- 
power.  Obviously  a  neglected  lighting  fixture  cannot 
properly  perform  its  work,  and  the  ones  that  show 
dirt  are  in  many  cases  preferable  to  those  that  do  not, 
for  they  will  probably  be  cleaned  oftener. 

Comparing  the  depreciation  of  illumination  in  the 
office  with  that  in  the  factory,  we  note  that  the  factory 
units  suffer  more.  This  is  reasonable  because  we  find 
more  dust  and  usually  an  oily  dust  in  the  atmosphere 
of  the  factory.  In  a  very  dirty  building,  after  three 
weeks  of  neglect,  the  illumination  may  drop  from  4.0 
to  2.0  foot-candles,  and  the  only  reason  why  such  de- 
preciation is  allowed  to  continue  is  because  the  reduc- 
tion is  so  gradual  and  the  effects  arc  so  insidious. 

U  we  assume  or  admit  that  cleaning  of  lighting 
fixtures  and  of  light-reflecting  surroundings  is  ess 
tial  to  efficiency,  then  why  don't  we  clean?  Is  the 
cost  prohibitive?  It  cannot  be  considered  so,  in  com- 
parison to  the  results  secured.  In  a  typical  large 
building  having  glass  lighting  reflectors  and  rather 
elaborate  commercial  fixtures,  we  find  that  out  of  a 
total  annual  operating  cost  of  lighting  equipment 
amounting  to  $14,438,  the  cleaning  and  maintenance 
is  represented  by  $4,633,  or  about  32  per  cent.,  which 
may  be  taken  as  a  fair  proportion. 

Expressed  in  the  terms  of  an  evaluation  of  the 
working  man  and  his  possible  output,  the  cost  of  good 
lighting  is  perhaps  one-tenth  to  one-quarter  of  one 
per  cent.  If  we  can  add  to  the  workman's  output, 
or  eliminate  lost  time  represented  by  not  more  than 
two  minutes  per  day,  then  the  value  of  his  output  in 
that  short  length  of  time  will  equal  his  share  of  the 
cost  of  lighting  for  the  entire  day.  Expenditures  for 
oil  are  sometimes  greater  than  for  light — are  we  then 
evaluating  the  machine  higher  than  the  man? 

How  Better  Results  Were  Secured 
In  order  to  show  what  could  be  done  with  a  neg- 
lected lighting  installation,  three  factories  were  taken 
which  had  conditions  that  are  found  all  too  frequently. 
Case  1  was  found  with  2.6  foot-candles  of  average 
illumination  intensity.  Washing  the  units  increased 
this  illumination  37  per  cent,  to  3.6  foot-candles.  Re- 
placing old  lamp  bulbs  with  new  lamps  of  the  correct 
voltage-rating  produced  another  increase  of  about 
equal  amount  while  finally  a  re-painting  of  the  in- 
terior resulted  in  a  final  intensity  of  over  7  foot- 
candles,  all  without  increasing  the  power  consumption 
in  the  slightest.  Cases  2  and  3  of  this  same  experi- 
ment showed  similar  gains  that  resulted  from  intelli- 
gent maintenance,  all  adding  weight  of  testimony  to 
the  fact  that  it  pays  to  clean. 

Probably  the  greatest  safety  slogan  is  the  old  rail- 
way crossing  sign,  "Stop,  Look,  and  Listen !"  If  the 
factory  is  well  lighted  the  employees  may  look  with- 
out stopping! 


DO  YOU  WANT  SUCCESS? 

Are  you  willing  to  pay  the  price? 

How  much  discouragement  can  you  stand. 

How  much  bruising  can  you  take? 

How  long  can  you  hold  on  in  the  face  of  ob- 
stacles. 

Have  you  the  grit  to  attempt  what  others  have 
failed  to  do? 

Can  you_  go  up  against  skepticism,  ridicule, 
friendly  advice  to  quit,  without  flinching? 

Are  you  strong  on  the  finish  as  well  quick  on  the 
start? 

Success  is  sold  in  the  open  market.  Any  man 
can  buy  it  who  will  pay  the  open  price. 


THE  CONTRACT  RECORD      Ju»<.    If    'Hf 


001 


An   Attractive    Bungalow   for   $3,600 

Cost  Reduced  by  Careful  Planning — Convenience  and  Comfort  Not  Overlooked  — 

Many  Desirable  Built-in  Features 


The  attractiveness  of  the  bungalows  being  built 
under  the  Victoria  City  Housing  Scheme,  Victoria, 
B.C.,  may  be  gathered  from  the  accompanying  illus- 
tration. This  home  was  put  up  for  a  returned  soldier 
and  represents  the  better  type  of  house  being  erected 
under  the  above  mentioned  scheme.  It  is  a  conven- 
iently planned  bungalow,  rather  attractive  in  appear- 
ance, and  embodies  many  desirable  features. 

The  outside  is  finished  in  shingles,  stained  a  rich 
warm  tone,  together  with  plastered  gables.  Provision 
is  made  for  five  rooms  and  bath,  including  a  large 
living  room  with  built-in  buffet.  In  laying  out  the 
rooms,  closets,  etc.,  an  effort  was  made  to  secure  a 
maximum  of  comfort  and  convenience,  coupled  with 
the  conservation  and  utilization  of  space.  The  reader 
can  judge  as  to  whether  or  not  this  objective  was  at- 
tained— the  owners  are  well  satisfied  with  the  result. 

The  living  room  is  particularly  attractive,  being 
nicely  finished  with  panelled  walls  and  convenient 
built-in  features,  including  a  nicely  designed  buffet, 
extending  nearly  the  full  length  of  one  side.  The 
buffet  proper  is  in  the  centre  with  built-in  china  closets 
on  either  side.  The  large  archway  opening  into  the 
hall  seems  to  express  a  warm  welcome,  as  well  as 
giving  an  impression  of  roominess  and  space.  On 
each  side  of  this  archway  are  built-in  cupboards  with 
glass  doors.  These  may  be  used  either  as  bookcases 
or  china  closets.  Another  feature  is  a  fine  open  fire- 
place, of  pressed  brick,  surmounted  by  well-designed 
overmantel. 

The  breakfast  room  opening  off  the  kitchen  is  a 
particularly  pleasing' feature.     This  is  a  bright,  well 
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Layout  of  bungalow  built  at  a  cost  of  $3,600. 

lighted,  cheerful  room,  so  placed  as  to  result  in  tlu 
saving  of  many  steps.  Being  warm  and  cosy,  it  is 
used  with  unfailing  regularity. 

The  lighting  of  the  whole  bungalow  is  good.     It 
might  be   suggested  that  an   extra   window   in   both 


bedrooms  might  be  desirable,  the  arrangement  and 
location  of  furniture  must  be  considered  and  sufficient 
wall  space  provided  for  bed  and  other  articles,  also 
a  door  from  pantry  into  breakfast  room.  Another 
suggestion  might  be  to  transpose  breakfast  room  and 
pantry  so  that  when  a  meal   is  served   in   the  living 


Type  of  house  built  in  Victoria,   B.  C,  under  housing  scheme 

room  the  pantry  is  right  at  hand  rather  than  in  the 
far  corner  of  the  kitchen. 

The  basement,  which  extends  the  full  length  of 
the  building,  is  finished  in  cement. 

This  bungalow  was  constructed  by  Messrs.  Evans 
&  Green  of  Victoria,  B.C.  while  the  plans  were  pre- 
pared by  C.  E.  Watkins,  architect  of  the  same  city. 
When  completed,  the  cost  totalled  about  $3600. 


A  New  Concrete  Floor  Hardener 

A  new  chemical  compound  for  hardening  the  sur- 
face of  concrete  floors  and  making  them  water  tight 
has  been  placed  on  the  market.  The  compound  is 
known  as  "Hard-N-Tyte."  It  is  sold  in  crystal  form 
and  the  solution  is  easily  made  on  the  job  by  dissolv- 
ing the  crystal-  in  water.  The  solution  is  flushed  on 
the  surface  and  spread  wih  a  long  handled  brush  or 
broom.  For  sidewalk  the  application  is  made  with  a 
brush.  It  is  stated  that  the  expense  of  treating  con- 
crete with  "Hard-N-Tyte"  approximates  2  cts  per 
square  foot,  including  the  labor  for  application. 


It  is  announced  that  the  large  cold  storage 
plant  which  the  Montreal  Harbor  Commission  is 
constructing  may  be  in  partial  use  this  year.  This 
plant  will  have  two  million  cubic  feet  of  cold  storage 
space  when  completed.  It  is  estimated  the  cost  will 
be  in  the  neighborhood  of  $2,200,000. 


.  Messrs,  Munn  &  Shea,  general  contractors.  Mont- 
real, have  moved  their  office  from  <>  Cuthbert  street 
to  257  Sherbrooke  street  West. 
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Contemplated  Construction  Work  in  Canada  for  May, 


No. 

Apartments 2 

Churches  10 

Factories  19 

Public  Garages 11 

Hospitals 4 

Hotels  and  Clubs  ...  5 

Office    Buildings     ...  10 

Public   Buildings    ...  9 

Residences     Ill 

Schools    44 

Stores 13 

Theatres 1 

Warehouses  7 

Total   Buildings    246 

Bridges 41 

Dams  and  wharves..  3 

Sewers  &  watermains  34 

Roads  and  streets  . .  46 

General  engineering.  2 

Total   engineering   . .  126 

Grand    Total     372 


Ontario 

Value 

$     15,000 

436,000 

1,538,000 

149,000 

365,000 

83,000 

259,000 

100,000 

2,820,900 

1,108,000 

204,000 

35,000 

255,000 


No. 
3 
5 
4 
4 
1 
3 
6 
3 
242 
17 
3 


Quebec 


Value 

$      90,000 

165,000 

129,000 

54,000 

50,000 
125,000 
223,000 
130,000 
2,023,500 
855,000 

85,000 


No 

1 

3 

3 

1 

3 

3 

4 
51 
13 

2 


Maritime 

Value       No. 


Western 
Value 


1921 

Total 


1 5,000 
7. -..000 

200,000 
18,000 
38,000 

105,000. 
44,000 

557,500 

395,000 
15,000 


IS 

5 

6 

7 

11 

112 

75 

14 

S 


20,000 


$   91,000 

<;,;i.->2,ooo 

155,100 
645,200 
137,00(1 
120,500 
342,500 
155,200 
1,273,300 
301,000 
245,000 
76,000 


No. 

IS 

21 

34 

S3 

11 

17 

26 

27 

516 

149 

22 

8 

12 


Value 

|  105. 000 

707,000 

8,094,0011 

-.100 

1,078,200 

383,000 

707.500 

S  1 6.500 

5,957,100 

1,300 

605,000 

280,000 

351, 000 


$7,367,900  291  $3,929,500  85  $1,482,500  267  $10,293,800  889   $23,073,700 

240,000  14  271,000  ■  4  43,500  36  416,000  95 

147,000  1  5,000  2  55,000  3  38,000  9 

422,800  8  807,300  4  43,000  5  99,500  51 

1,845,100  12  718,400  2  85,000  30  1,620,000  90 

54,000  3  460,000  5 

2,708,900  35  1,801,700  12  226,500  77 

$10,076,800  326  $5,730,200  97  $1,709,000  344 


2,633,500   250 


'.170.500 

215,000 

1.372,600 

4,268,500 

-.14,000 

1.600 


$12,927,300  1139   $30,444,300 


Construction 

No. 

Residences — 

Frame    614 

Brick    802 

Business — 

Frame 21 

Brick 105 

Concrete   4 

Industrial — 

Frame 

Brick 9 

Concrete   2 

Total  Buildings    ..1557 

Engineering — ■ 

Bridges    46 

Dams  and  wharves..  1 

Sewers  &  watermains  . . 

Roads    and    streets..  25 
General  engineering. 

Total  Engineering.     94 

Grand  Total    1651 


Contracts  Awarded  in  Canada  During  May,  1921 


Ontario 
Value 

No. 

Quebec 

Value 

No. 

Maritime 
Value 

No. 

Western 
Value 

No. 

Total 

Value 

$2,362,500 
4,119,600 

63 
306 

$    157,900 
1,792,500 

85 
1 

$ 

378,500 
8,000 

380 
33 

$1,484,900 
233,500 

1142 
1142 

$4,383,800 
6,153,600 

67,400 

6,952,500 

53,000 

11 

66 

5 

30,200 

1,875,900 

44,500 

27 
9 
4 

121,900 

303,000 

38,000 

77 

68 

3 

393,100 

1,974,500 

27,800 

136. 

248 
16 

612,600 

11,105,900 

163,300 

1 

1 

6 

131.000 

6 

10 

3 

131,000 

253,500 

85,000 

183  500 

70,00(1 

65,000 

20,000 

$13,803,500   452    $3,921,000   127    $  919,400   567.    $4,244,800  2703   $22,888,700 


257,300 

16,000 

424,900 

734,200 


40,000 


569,500 
170,400 


02,700 

0,000 

63,000 

338,600 


$  1,432,400    14    $  779,900    11    $  470,300 


$15,235,900   466    $4,700,900   138    $1,389,700 


7 

3 

6 

12 

1 

29 

too 


56,800 

65,800 

552,500 

.-,113,100 
20,000 


59 

416,800 

:. 

87,800 

34 

1,609,900 

(9 

1  836,300 

1 

20,000 

$1,288,200    148   $  3,970,800 


$,-.,533,000  2851   $26,859,500 


Contracts  Awarded  Include  the  Following: 

Bank  of  Nova  Scotia,  Charlottetown,  P.E.I .  .$120,000 F.  Schurman  Co.,  Summerside,  P.E.I. 

La  Banque  Nationale,  Quebec  City,  Que.   ...   350,000 Jos.  Gosselin,  Lte.,  Quebec,  Que. 

Fire  Station,  Shawinigan  Falls,  Que 130,000 Albert  Gigaire,  Shawinigan  Falls,  Que. 

Office  Building,   Montreal,  Que 140,000 Anglin-Norcross,  Ltd.,  Montreal,  Que. 

Coleman  Ward  School,  Belleville,  Ont 132,000 Carswell  Cons.  Co.  Ltd.,  Toronto,  Out. 

Oakwood  High  School,  Toronto,  Ont 110,000 Page  &  Co.,  Toronto,  Ont. 

Manning  School,  Toronto,  Ont 120,000 Witchall  &  Son.  Toronto,  Ont. 

Arena,  Toronto,  Ont 892,000 Anglin-Norcross,  Ltd.,  Montreal,  Que. 

Wilkinson  School,  Toronto,  Ont 120,000 Teagle  &  Son,  Toronto,  Ont. 

Y.M.C.A.,  Kitchener,  Ont 150,000 Schultz  Bros.  Co.  Ltd.,  Brantford,  Ont. 

High  School,  London,  Ont 308,000 Kingston  Cons.  Co.,  Ltd.,  London,  Ont. 

Victoria  School,  London,  Ont 165,000 John  Hayman  &  Sons  Co.  Ltd.,  London,  Ont. 

Office  Building,  Walkerville,  Ont 150,000 Wells  &  Gray  Ltd.,  Windsor,  Ont. 

Prince  Edward  Hotel,  Windsor,  Ont 1,000,000 P.  H.  Secord  &  Sons,  Ltd.,  Brantford.  Ont. 

New  Windsor  Hotel,  Windsor,  Ont 1,500,000 .'. Anglin-Norcross,  Ltd.,  Montreal,  Que. 

Technical  School,  Sarnia,  Ont 575,000 P.  H.  Secord  &  Sons  Ltd.,  Brantford,  Ont. 

Parr  St.  School,  Winnipeg,  Man 161,400 The  Claydon  Co.  Ltd.,  Winnipeg,  Man. 

Kitchener  School,  Regina,  Sask 151,425 Wilson  &  Wilson,  Ltd.,  Regina,  Sask. 

Highway,  Ladner,   B.C ; . .   200,000. .  .'. Columbia  Bitulithic  Co.,  Vancouver,  B.C. 

Marpole  School,  Point  Grey,  B.C 150,000 Jas.  Brookes  Woodworking  Co.,  New  Westminster, 

Court  House,  Prince  Rupert.  B.C 425,000 Albert  &  McCaffrey,  Prince  Rupert,  B.C. 


B.C. 
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The  Art  of  Salesmanship 


IT  was  not  so  very  long  ago  that  the  term  "sales- 
man" was  applied  to  a  comparatively  small  class — 
a  small  percentage  of  men  and  women  in  the  business 
world.  To-day  it  is  recognized  as  a  term  that  applies 
almost  universally,  for  the  number  of  people  who  are 
in  such  an  independent  and  isolated  condition  that  they 
do  not  live  by  the  sale  of  something  is  comparatively 
small.  In  the  old  days,  for  example,  one  would  not 
have  classed  the  farmer  as  a  salesman,  while  to-day 
we  see  him  organizing  to  improve  his  condition,  con- 
serve his  products,  and  sell  them  at  the  highest  value. 
This  is  salesmanship.  As  a  matter  of  fact,  any  one 
who  is  connected  in  any  way  with  the  life  of  a  nation 
is  a  salesman.  Some  of  us  sell  washing  machines, 
some  of  us  sell  our  services;  some,  indeed,  sell  adver- 
tising, though  to-day  the  demand  for  the  product  is 
not  what  it  should  be — either  that,  or  the  art  of  sales- 
manship has  been  lost.  And,  by  the  way,  talking  of 
advertising,  it  was  a  man  of  wide  publicity  experience 
— and,  further,  he  is  connected  with  a  company  that 
right  now  is  erecting  a  two  million  dollar  building — 
who  said  the  other  day,  in  Montreal,  that  "90  percent 
0  [business  failures  are  non-advertisers."  It  would  be 
interesting  to  hear  what  this  same  authority  says  of 
business  successes — logically,  it  would  be  that  90  per- 
cent are  advertisers. 

We  refer  to  this  statement  merely  because  it  has 
a  bearing  on  the  "art"  of  salesmanship.  Salesmanship 
is  not  the  mere  taking  of  orders,  nor  the  mailing  of 
a  raft  of  form  letters,  nor  the  distribution  of  a  house 
organ,  nor  the  personal  touch  of  a  number  of  magnetic 
salesmen,  nor  is  it  trade  magazine  advertising  alone. 
But  what  it  IS.  is  the  judicious  application  of  all  of 
these  under  an  efficient  and  enthusiastic  management. 


One  frequently  hears  it  said  that  during  and  since  tin- 
war  the  art  of  salesmanship  has  been  lost.  This  does 
not  mean  that  salesmen  are  less  magnetic  or  that  any 
other  item  mentioned  above  is  less  effective.  What  it 
does  mean,  however,  is  that,  on  account  of  the  ease 
with  which  orders  have  been  obtainable,  the  sales  or- 
ganizations of  various  firms  have  become  demoralized 
and  that  they  are  not  as  well  balanced  as  formerly. 

It  may  be  that  a  larger  percentage  of  the  present 
depression  than  we  think  is  due  to  this  cause.  A  well 
balanced  selling  organization  is  a  powerful  factor  in 
keeping  the  wheels  of  industry  moving.  Individual 
business  success,  as  pointed  out  above,  does  not  come 
to  those  who  make  unbalanced  sales  effort.Is  it  not  a 
logical  conclusion  that,  as  a  nation,  our  prosperity 
will  return  only  when  the  efforts  of  all  the  individual 
industries  so  supplement  and  support  one  another 
that  there  is  a  minimum  of  inefficiency? 

Salesmanship,  we  believe,  is  the  solution  of  our 
present  depression.  When  we  have  again  mastered 
the  "art" — organized  all  our  forces  and  correlated  their 
activities — then  we  shall  make  headway  again. 

Q  Wage  Scale  on  Montreal  Civic\\Contracts 

TIM-:  city  of  Montreal  has  followed  the  example  of 
1  local  contractors  and  reduced  the  wage  schedule  to 
be  paid  on  civic  contracts.  In  the  main  the  pric< 
be  paid  agree  with  those  paid  by  contractors.  The 
following  is  the  schedule  approved  by  the  adminis- 
trative commissioners,  who  by  reducing  the  scale  re- 
cognize the  general  downward  turn  of  wage 

Bricklayers,  90  cents  an  hour;  rate  for  1920  75 
cents,  increased  during  year  to  $1  an  hour. 

Carpenter-joiners,  65  cents  an  hour:  rate  in  1920 
from  55  to  67  1-2,  increased  during  year  to  76  cents  an 
hour. 

Carters  with  single  wagon  $5  a  day;  carters  with 
double  wagon  $8.50  a  day. 

Electricians.  50  cents  an  hour;  rate  in  1920,  50  to 
75  cents  an  hour. 

Roofers,  50  cents  an  hour;  rate  in  1920,  50  to  70 
cents  an  hour. 

Asphalt  finishers,  50  cents  an  hour;  same  rate  in 
1920. 

Cement  finishers,  60  cents  an  hour;  rate  in  1920.  60 
cents  an  hour;  increased  during  year  to  75  cents. 

Blacksmiths,  65  cents  an  hour;  rate  in  1020.  55 
cents,  increased  during  year  to  65  cents. 

Trench  diggers,  40  cents  an  hour;  same  rate  in 
1920. 

Men  for  asphalt  roller,  50  cents  an  hour;  same  rate 
in  1920. 

Men  for  macadam  roller.  45  cents  an  hour;  same 
rate  in  1920  and  no  increase  during  vear. 

Stationarv  engineers,  50  cents  an  hour;  same  rate 
in   1920. 

Day  laborers.  35  cents  an  hour;  rate  in  1920.  40 
cents,  increased  during  year  to  45  cents. 

l.ath  layers.  60  cents  an  hour:  same  rate  in   1920. 

Masons.  75  cents  an  hour;  rate  in  1920.  75  cents, 
increased  to  $1  during  year. 

1  Tandy  men.  40  cents  an  hour:  rate  in  1920.  45 
cents. 

Cement  levellers.  45  cents  an  hour:  rate  in  1020. 

Pavers.   55  cents  an   hour:  same   rate   in    1020. 

Painters.  60  cents  an  hour:  rate  in  1920.  55  to  60 
rents,  increased  during  year  to  65  cents. 

Weighers.  35  cents  an  hour:  rate  in  1920.  35  to  45 
cents. 
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Printers'  Strike  still  on. 

This  it  the  third  issue  of  the  Contract  Record 
since  the  strike  began.  All  our  other  publications 
are  coming  out  too--only  a  day  or  two  behind    time. 

Not  doing  so  badly,  are  we  ? 

It  is  some  job  surely,  but  obstacles  that  seemed 
insuperable  at  first  are  being  gradually  beaten  down. 

We  are  in  this  fight  till  we  win---or  Hades 
freezes  over. 

In  1920  we  voluntarily  gave  our  men  a  ten  per 
cent  increase.  They  agreed  that  this  took  care  of 
the  then  high  cost  of  living.  Everything  was  fine, 
they  said. 

Now,  with  the  cost  of  living  materially  reduced, 
they  asked  an  increase  of  36  per  cent-- working  four 
hours  less. 

These  demands  were  entirely  at  variance  with 
the  trend  of  the  timet.  Employees  in  other  industries 
are  meeting  the  new  conditions  loyally  by  accepting 
reductions.  We,  on  our  part,  shall  continue  the  fight 
because  we  are  right.  The  men,  on  their  part,  will 
continue  the  fight  -  if  they  do  so  -  because  agitators 
from  the  United  States  order  them  to. 

Another  thlng---on'y  the  Open  Shop  in  future. 
In  recent  negotiations  the  pressmen  offered  to  return 
if  we  dismissed  our  present  employees  who  stood 
loyally  by  us.  Nothing  of  that  kind  doing.  We  will 
go  out  of  business  rather  than  betray  loyalty. 


UP  AGAINST   IT. 


Oru-wLooli   ■  TOO    MAY    SUCCEED    IN    KNOCKING    ME  ul  r    HIT    DONf   POKGET 
THAT.  THEN    YOl'  LL    HAVE    TO    EIGHT    A    CHAMPION    THAT    NO    ONE    CAN    SI 

AGAINST." 


-From  "  Punch  " 


Plasterers,  75  cents  an  hour ;  rate  in  1920,  75  cents, 
increased  to  80  cents. 

Plumbers,  60  cents  an  hour;  rate  in  1920,  60  to  75 
cents,  increased  during  year  to  85  cents. 

Steam  fitters,  60  cents  an  hour ;  rate  in  1920,  60  to 
75  cents,  increased  during  year  to  75  cents. 

Curbstone  and  flagstone  layers,  55  cents;  same 
rate  in  1920. 

Tile  layers,  60  cents  an  hour;  rate  in  1920,  60  to  70 
cents. 

Asphalt  rakers,  55  cents;  same  rate  in  1920. 

Stone  masons,  75  cents  an  hour;  rate  in  1920,  75 
cents,  increased  during  year  to  82   1-2  cents. 

Labor  Harming  Itself  by  Maintaining  its 
Present  Attitude 

The  statement  that  labor  is  responsible  for  the  ex- 
isting stagnation  of  the  construction  industry  has  been 
so  often  reiterated  that  there  is  a  tendency  for  the 
force  of  its  significance  to  be  lost.  However,  to  an 
analyst  of  present  conditions,  the  truth  of  the  state- 
ment is  so  obvious  that  it  will  bear  repetition  once 
more.  In  this  connection,  without  attempting  to  en- 
large the  truth  of  the  matter,  let  us  quote  the  words 
of  the  National  Bank  of  Commerce  of  New  York  as 
they  appear  in  that  organization's  "Commerce  Month- 
ly." A  brief  reference  to  the  building  situation  by  this 
accepted  authority  on  financial  and  economic  matters 
is    contained   in    the   following   paragraphs: 

"Labor,  the  direct  recipient  of  a  large  percentage 
of  the  amount  spent  in  building  operations,  still  re- 
mains the  prime  obstacle  to  a  resumption  of  construc- 


tion activity.  Decreased  prices  for  many  classes  of 
material  have  accentuated  the  difficulty  which  the 
present  attitude  of  workers  in  the  building  trades  en- 
tails. Lower  material  prices  without  lower  wages 
and  the  restoration  of  an  honest  output  per  man  per 
day  raise  the  proportion  of  cost  which  must  be 
charged  against  labor  and  increase  its  responsibility 
for  the  prevailing  stagnation. 

"Governor  Miller  of  New  York  correctly  stated 
the  only  solution  of  the  problem  at  a  recent  public 
hearing  on  the  housing  shortage,  when  he  was  quoted 
as  saying:  'Labor  is  destroying  its  own  capital  when 
it  limits  its  production.  Labor  must  co-operate.  It 
needs  to  stimulate  production,  to  give  a  day's  work 
for  a  day's  pay.'  He  further  stated  that  as  a  result  of 
the  failure  of  labor  to  co-operate,  the  working  man 
forces  himself  to  live  in  three  or  four  room  houses  at 
excessive  rents  and  loses  out  at  one  end  what  he 
thinks  he  is  getting  at  the  other.  Thus  the  situation 
bears  on  him  more  heavily  than  anybody  else." 


Accepted  Builders'  Exchange  Offer 

The  stonemasons  and  stone-cutting  machine  opera- 
tors of  Montreal,  who  were  on  strike  for  $1  per  hour, 
and  an  eight-hour  day,  accepted  the  scale  of  wages 
offered  by  the  Builders'  Exchange.  At  a  meeting  be- 
tween the  representatives  of  the  Union  of  Stone  Cut- 
ters and  Mr.  John  Quinlan,  past  president  of  the 
Builders'  Exchange,  who  represented  the  emplovers. 
it  was  definitely  agreed  that  the  scale  of  75  cent's  an 
hour  for  stone-cutters  and  sixty  cents  an  hour  for  ma- 
chine operators  set  by  the  Builders  Exchange  in  April, 
be  accepted,  and  be  in  force  until  May  1,  1922. 
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Prevention  of  Accidents  in  the 
Erection  of  Steelwork 

Instructions  Issued  by  a  Construction  Firm  to  its  Foremen  Engaged 

in  the  Placing  of  Structural  Steel — Rules  Governing  the 

Handling  of  Erection  Equipment  and  Tools 


XHE  erection  department  of  the  McClintic-Marshall 
Co.,  Pittsburgh,  Pa.,  has  issuer  recently  a  revised 
copy  of  its  instructions  for  the  foremen  engaged  in 
erection  of  structural  steel.  The  suggestions  in  the 
booklet  arc  of  general  interest,  and  are  reprinted  be- 
low: 

Equipment  and  Tools 

It  is  your  duty  to  see  that  the  equipment  and  tools 
you  use  for  each  part  of  the  work  are  sufficiently 
strong  to  handle  the  work  safely,  are  in  good  order  and 
are  properly  used. 

Derricks:  You  should  see  that  the  derricks  you 
use  are  amply  strong  for  the  loads  to  be  lifted.  The 
goose  neck  and  gudgeon  pin  are  the  critical  points  of 
a  derrick.  If  you  have  any  doubt  about  the  strength 
of  the  goose  neck,  provide  heavy  wire  guys  from  the 
gudgeon  pin  to  the  sill  at  the  base  of  the  stiff  legs. 
Don't  overload  your  equipment  and  don't  run  any 
chances  where  life  is  endangered.  Don't  lift  a  10-ton 
loan  on  a  5-ton  derrick.  Be  careful  not  to  lift  any  but 
a  light  load  on  a  derrick  if  the  length  of  the  boom  ex- 
ceeds 70  times  its  least  width  or  thicknes ;  that  is,  if 
your  boom  is  12  in.  x  14  in.,  the  least  width  is  12  in. 
and  you  should  not  lift  a  heavy  load  on  this  bom  if  it 
is  more  than  70  ft.  in  length.  Table  I  shows  the  maxi- 
mum loads  which  may  be  safely  lifted  with  timber 
booms. 

In  setting  up  your  derricks  see  that  they  are  plumb, 
properly  guyed  and  bolted  with  tight-fitting  bolts.  See 
thta  the  goose  necks  fit  gudgeon  pin  closely  and  that 
they  are  not  cracked  or  bent,  and  that  the  top  of  the 
stiff  leg  is  tied  down  from  the  goose  neck  to  the  sill  to 
prevent  lifting  tendency.  In  the  case  of  a  wooden  der- 
rick, if  the  timber  in  the  mast,  boom,  stiff  legs  or  sills 
are  rotten,  knotty  or  wind  shaken,  do  not  use  them. 
See  that  your  gudgeon  pin  and  pintle  casting  are  well 
fastened  to  the  mast,  and  if  the  mast  is  of  wood,  see 
that  the  wood  is  not  rotten  or  worn  at  these  points. 

When  you  use  a  derrick  keep  the  boom  elevated 
above  a  horizontal  line  as  far  as  possible,  as  generally 
the  greatest  stress  comes  upon  the  boom  and  mast,  as 
well  as  stiff  legs  or  guy  lines,  when  boom  is  in  a  hori- 
zontal position.  A  maximum  load  for  the  derrick 
should  never  be  lifted  with  the  boom  in  a  horizontal 
position. 

In  using  a  guy  derrick  you  must  be  sure  that  the 
foot  block  of  the  derrick  is  braced  solidly  in  all  direc- 
tions, and  that  the  tensions  on  the  cable  guys  are  so 
adjusted  by  the  turn  buckles  that  there  will  be  more 
than  one  guy  to  take  the  stress  in  any  position  of  the 
boom.  Do  not  use  chains  for  connecting  guvs  to  col- 
umns, but  use  cable  in  all  cases.  The  lead  blocks  must 
be  inspected  daily,  as  the  sheaves  are  very  apt  to  wear. 
See  that  the  floor  beams  are  bolted  up  solid,  and  that 
he  beams  directly  under  the  derrick  are  shored  if  neces- 
sary.   Shoring  is  necessary  if  the  beams  are  not  twice 


TABLE  I— SAFE  LOADS  IN  TONS  ON  YELLOW  PINE 
TIMBER  USED  AS  BOOM. 

a.  With  17-ft.  Mast. 

„.  Radius  in   feet 

•Size   in   inches.  10  15  20      25       30      35       40      45       50 

6x  6x20  5  5        5 

6x  6x30  2  2  2        11 

8x  8x20  10  10  10 

8x  8x30  6  6        6        6        5 

8x  8x40  3  3        2        2         1 

b.  With  30-ft.  Mast. 
8x  8x30  11  11  11       11       io 

8x  8x40              7  6  5  4  2  1 

10x10x30  21  21  21  21  21 

10x10x40  14  14  14  13  11  9        8 

10x10x50              9  8  6  5  3  1 

c.  With  40-ft.  Mast. 
10x10x40  17  17  17  16  14  12       10 
10x10x50  11  10  8  6  4  2 
12x12x40  28  28  28  28  28  26      24 
12x12x50  20  20  20  17  15  12      10        7        5 
12x12x60  14  13  10  7  5  2 

14x14x40  42      42      42      42      42      42      41 

14x14x50  31      31      31      31      29      26      23      20      17 

14x14x60  23      23      22      19      16      13       10        7        3 

Note—The  above  table  is  based  on  a  unit  stress  of  1000— 
L  L 

10—  for  compression,  and  of  1500—  15  —  for  combined  stress 

D  D 

(compression  and  bending),  where  L  =  length  in  inches  and 
D  =  width  in  inches.  Table  (a)  is  figured  on  the  use  of  a 
single  load  line,  and  (b)  and  (c)  on  a  two-part  load  line,  al- 
though the  number  of  parts  would  depend  on  the  load,  and 
on  the  strength  of  the  line  used. 

With  a  mast  shorter  than  specified  the  stresses  in  boom 
will  be  increased. 

TABLE  II— SAFE  LOADS  IX  TONS  ON  YELLOW  PINE 
TIMBER  USED  AS  GIN  POLE. 

Radius 
Maximum       distance  measured  on  ground 
Size         Length     stress  in         between  foot  and  top  of  pole, 
in  inches,    in  feet     guy  line.  5       10      15      20      25      30 

'  6x  6  20  4  tons  4        4 

8x  8  20  8  tons  10         8 

30  8  tons  8        7        6 

10x10  20  14  tons  16       14 

30  12  tons  14       13       11 

40  10  tons  12       11       10        9 

12x12  30  19  tons  2.5       20       18 

40  16ton>  20       18       17       15 

50  12  tons  17       16       15       14       11 

14x14  30  27  tons  33      30      26 

40  24  tons  .?<>       28       1?       23 

50  21  tons  26      25      23      21      20 

60  13  tons  22      21       20       18       15       12 

Notes:  The  above  table  is  based  on  a  unit  stress  of  1000— 
L  L 

10—    for    compression,    and    1500-15    —  for  combined  stress 

D  D 

(compression  and  bending),  where  L  =  length  in  inches  and 
D  =  width  in  inches.  It  is  figured  on  the  use  of  a  single  line, 
although  the  number  of  parts  would  depend  on  the  load  and 
on  the  strength  of  the  line  used. 

It  is  assumed  that  the  guys  are  fastened  at  a  distance 
from  the  foot  of  the  pole  not  less  than  the  length  of  the  pole 
itself.  If  this  distance  is  decreased,  the  stress  in  the  pole 
increases. 

The  stress  in  the  guy  line  decreases  in  about  the  same 
proportion  as  the  radius. 
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as  strong  as  required  to  carry  the  maximum  load  of 
the  derrick,  with  the  boom  in  the  position  which  brmg. 
he  greatest  load  upon  the  foot  block  This  extra  fac- 
tor of  safety  is  required  in  order  to  be  absolutely  cer- 
tain that  the  derrick  is  safe  should  anything  unforeseen 
happen.  .  . 

Nearly  all  the  accidents  which  occur  in  connection 
with  guy  derricks  are  due  to  either  the  foot  of  the  der- 
rick kicking  out,  or  the  anchors  for  the  cable  guys 
breaking  at  the  point  where  they  are  attached  to  the 
cofinnf  or  pulling  out  of  the  foundations  when  the 
derrick  is  set  up  in  the  basement  of  a  building. 

In  case  of  both  gin  poles  and  derricks,  it  must  be 
remembered  that  the  use  of  several  parts  in  the  load 
line,  by  reducing  the  pull  in  the  lead  line,  reduces  the 
stress  in  the  pole  or  boom  considerably  ;  in  other  words, 
the  capacity  is  increased  by  increasing  the  number  ot 
parts  of  the  load  line. 

Gin  Poles:  Do' not  use  an  iron  gin  pole  if  the  sec- 
tions are  bent  or  dented  seriously,  nor  if  the  splices  do 
not  clamp  the  pole  tightly  and  securely.  Do  not  use  a 
wooden  gin  pole  unless  the  timber  is  m  good  condi- 
tion, well  spliced,  with  good,  long  splices  securely 
bolted.  Don't  lift  a  heavy  load  on  a  light  pole.  1  able 
II.  shows  the  maximum  loads  which  may  be  safely 
lifted  with  timber  gin  poles. 

When  you  use  a  gin  pole  see  that  it  is  properly 
guyed  with  the  guvs  as  near  to  right  angles  to  each 
other  as  possible.  Avoid  the  attachment  of  guy  lines 
to  railroad  tracks,  as  numerous  accidents  have  occurred 
by  car  running  into  guys.  Do  not  lean  the  pole  too 
much  when  lifting  a  load  or  moving  the  pole  and  see 
that  the  foot  of  the  pole  can  not  move  or  slip  except 
when  you  desire  to  move  it. 

Travelers :  When  you  use  a  wooden  traveler  see 
that  the  timbers  are  all  in  good  condition,  that  it  is 
carefully  framed,  well  braced  and  erected  plumb  and 
square,  with  all  joints  properly  and  securely  bolted; 
capable  of  withstanding  the  greatest  wind,  and  shocks 
from  the  heaviest  loads  that  are  to  be  lifted.  More  ac- 
cidents occur  from  the  use  of  wooden  derricks  and 
wooden  travelers  than  from  any  other  cause,  and  for 
this  reason  extreme  acre  should  be  exercised  before 
using  them.  When  a  steel  traveler  is  used,  see  that  it 
is  properly  erected  and  thoroughly  bolted  and  all  sway 
and  bracing  rods  tightened. 

Manila  Line  and  Cables:  Do  not  use  old  or  worn 
line  when  there  is  any  danger  to  men  or  material  by  so 
doing.  Avoid  the  use  of  manila  line,  and  when  you 
are  obliged  to  use  it  be  sure  that  it  is  amply  strong. 
Use  steel  cable  whenever  possible,  as  it  is  safer,  will 
last  longer  and  is  cheaper  in  the  long  run.  Be  sure 
that  the  guy  cables  for  the  gin  pole,  derricks,  etc.,  are 
of  sufficient  size  to  withstand  the  tension  to  come 
upon  them,  that  the  cables  are  securely  fastened  by 
means  of  a  sufficient  number  of  good,  strong  clamps 
and  that  dead  men  or  other  anchorages  are  ample  ;  and 
watch  them,  when  lifting  heavy  loads  to  see  that  guvs 
do  not  cut  dead  men  in  two.  Keep  gin  pole  guys  as 
near  at  right  angles  to  each  other  as  possible,  when 
only  four  are  used. 

All  cables  should  be  in  good  condition  and  kept  well 
oiled  or  greased  so  that  they  will  not  rust ;  if  they  are 
not  in  good  condition,  do  not  use  them.  All  guy  cables 
should  be  securely  fastened  by  a  sufficient  number  of 
clamps,  the  nuts  on  the  clamps  being  placed  over  the 
short  end  of  the  cable. 

Avoid  the  attachment  of  guy  line  to  railroad  tracks, 


as  numerous  accidents  have  occurred  by  a  car  running 
into  the  guys.  In  guying  trusses  or  other  parts  of  a 
building  you  must  use  cable  guys  with  a  short  length 
of  manila  line  reeved  up  at  the  foot,  to  enable  cable  to 
be  securely  tightened.  Lines  should  be  run  around 
two  winch  heads  when  making  a  heavy  lilt. 

You  should  see  that  all  leads  are  as  straight  and 
direct  as  possible,  as  failure  to  provide  good  leads  r« 
duces  the  efficiency  of  your  power  and  equipment,  as 
well  as  producing  heavy  wear  on  the  lines,  and  is  a 
frequent  cause  of  accidents.  Particular  care  should  be 
exercised  in  securing  good  leads  for  wire  cable  on  ac- 
count of  liability  of  breaking  the  individual  wire 
strands  by  sharp  bends  or  indirect  leads.  A  broken 
individual'  wire  is  liable  to  lie  across  and  cut  the  other 
wires  of  the  cable. 

Blocks:  See  that  your  blocks  are  in  good  order, 
that  faces  of  blocks  are  in  good  condition  and  that  the 
sheaves  are  not  cracked  or  the  flanges  broken.  Do  not 
allow  a  gate  block  to  be  used  without  being  closed, 
hooked  and  securely  fastened.  Do  nol  use  a  light  gate 
block  when  lifting  a  heavy  load.  See  that  the  beckets, 
shackles  and  hooks  are  amply  strong,  and  that  they 
are  not  bent,  cracked  or  out  of  shape. 

Chains:  See  that  your  cables  and  chains,  as  well  as 
the  rings  and  hooks  in  the  same,  are  amply  strong  for 
hte  loads  to  be  lifted;  that  they  are  not  worn,  cracked 
or  bent  out  of  shape  and  that  the  chains  are  annealed 
at  least  once  every  three  months  in  an  annealing  fur- 
nace, if  you  are  near  one.  Otherwise  anneal  them 
yourself,  by  laying  them  down  in  a  straight  line  and 
building  a  good  size  wood  fire  over  them,  heating  slow- 
ly to  a  cherry  red,  then  covering  over  thoroughly  with 
ashes  and  heated  dry  earth,  leaving  them  to  cool  slowly 
in  the  ashes  and  earth.  In  laying  the  chains  down,  in 
a  straight  line,  do  not  lay  one  chain  on  the  top  of  an- 
other. Be  particular  to  see  that  the  covering  is  ample 
so  that  the  air  or  moisture  cannot  cool  the  chains 
quickly  or  partially.  This  annealing  should  be  done 
on  Saturday  and  the  chains  not  disturbed  until  Mo- 
day.  Chains  used  frequently  every  day  should  be  an- 
nealed once  a  month. 

Scaffolds:  You  should  be  careful  to  see  that  the  gas 
pine  or  woden  scaffold  you  use  is  of  proper  size  and 
strength  for  the  span  and  loads.  See  that  gas  pipe 
scaffolding  is  not  rusted  on  the  inside  and  that  it  is 
fastened  so  it  cannot  roll  or  turn.  Do  not  splice  gas 
pipe  for  scaffolding.  See  that  plany  you  use  for  scaf- 
folding, etc.,  is  the  right  kind  of  wood,  preferably 
white  pine  or  spruce,  free  from  knots  and  shakes,  and 
amply  strong  and  see  that  it  is  thick  enough  for  the 
span  on  which  it  is  used.  Do  not  use  any  plank  or  tim- 
ber that  is  knotty,  rotten,  or  weather  cracked.  Do 
not  allow  men  to  work  on  scaffold  plank  laid  loos,  on 
the  supports;  the  plank  should  be  fixed  so  it  will  not 
slide  endwise,  by  using  drop  bolts.  These  drop  bolts 
must  have  a  nut  on  the  other  end  in  order  that  there 
may  be  no  possibility  of  the  bolts  falling  out  should 
the  plank  be  turned'  over.  If  there  is  any  question 
about  the  strength  of  scaffolding,  test  the  same  by  ap- 
plying several  times  the  load  that  will  come  upon  it. 

In  suspending  scaffolds  by  means  of  eye-bolts,  you 
must  always  use  two  nuts  on  the  bolt,  and  drill  a  hole 
through  the  bolt  for  a  cotter  pin.  Fatal  accidents  have 
occurred  as  the  result  of  a  single  nut  on  an  eye-bolt 
working  loose. 

In  certain  states  the  law  requires  a  railing  to  be 
placed  around  scaffolding.  It  is  not  always  possible  to 
comply  with  this,  but  you  must  remember  that  in  case 
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an  accident  occurs  on  account  of  no  railing  having  been 
used,  the  burden  of  proof  that  it  was  impossible  to  use 
one  will  be-  upon  us.  You  must,  therefore,  take  par- 
ticular care  in  the  case  of  men  working  on  scaffolds 
notp  rotected  by  a  railing. 

Push  Cars:  A  number  of  accidents  have  occurred 
through  the  improper  loading  of  push  cars.  See  that 
the  load  is  properly  placed  so  that  it  cannot  roll  or 
tumble  over,  especially  in  going  around  a  curve.  Do 
not  put  heavy  loads  on  light  push  cars.  The  frame 
is  not  only  liable  to  crush,  but  the  shafts,  boxes  or 
wheels  mav  bend  or  break,  upsetting  the  load  and  in- 
juring the  men.  Do  not  allow  men  to  push  on  the  side 
of  a  car  with  a  top  heavy  load.  They  should  push  or 
pull  from  the  ends  of  the  piece. 

Hoisting  Engines:  See  that  your  hoisting  engine 
is  in  good  order;  that  the  shafts  are  not  bent,  and  that 
the  dogs,  clutches  and  brakes',  including  the  friction, 
are  in  good  condition  and  working  order.  The  lever 
controlling  winch  heads  should  be  straight  and  when 
thrown  in  should  engage  and  ratchet  fully.  See  that 
winch  head  cannot  slip  off  shaft.  See  that  the  boiler 
is  cleaned  once  a  week  if  it  is  being,  used  continuously, 
or  if  the  quality  of  the  water  is  poor,  and  at  least  once 
every  two  weeks  under  ordinary  conditions. 

Locomotive  Cranes  and  Derrick  Cars:  In  using  a 
locomotive  crane  be  sure  that  your  track  is  properly 
ballasted  and  level  and  the  rails  well  spiked  down.  Do 
not  lift  a  load  sideways  when  the  locomotive  crane  is 
standing  on  a  curve,  without  using  outriggers  and  rail 
clamps.  If  the  load  is  heavy,  outriggers  and  rial 
clamps  must  be  used  even  when  track  is  level  and  the 
load  directly  in  front  of  crane. 

The  loads  that  a  locomotive  crane  is  capable  of  hand- 
ling safely  for  each  radius  are  plainly  marked  on  the 
crane;  don't  attempt  to  lift  heavier  loads  with  the 
crane. 

See  that  the  booms  of  locomotive  cranes,  derrick 
ears  or  derricks,  are  in  first  class  condition.  If  the 
boom  (or  flanges  of  the  boom)  has  been  injured  or 
bent,  don't  use  it,  but  replace  the  broken  or  bent  part 
with  new  material.  Don't  attempt  to  straighten  it,  as 
the  material  in  all  probability  has  been  injured,  and  will 
break  or  collapse  sooner  or  later. 

A  locomotive  crane  is  a  useful,  but  dangerous,  piece 
of  equipment ;  for  this  reason  the  greatest  possible 
care  should  be  exercised  in  handling  the  same.  Don't 
allow  any  man  on  the  car  or  crane  cab,  except  the 
cranemen,  and  keep  workmen  from  under  the  boom 
Don't  attempt  to  shift  track  upon  which  crane  is 
standing,  unless  track  is  cut.  Don't  attempt  to  lift 
;t  maximum  load  with  the  boom  horizontal. 

You  must  be  especially  careful  in  swinging  boom 
sideways  or  lifting  loads  sideways  with  a  derrick  car, 
as  your  car  will  upset  unless  you  use  outriggers  or 
guys.  Don't  run  chances,  but  lift  the  load  straight 
ahead  wherever  possible.  See  that  the  boom  on  the 
derrick  car  is  tightly  guyed  at  all  times  with  wire  rope 
running  from  end  of  boom  to  sides  of  car.  Never  use 
manila  line  for  this  purpose,  as  it  will  stretch,  and 
the  boom  will  get  away,  upsetting  the  car.  Use  addi- 
tional guys  to  end  of  boom  when  setting  heavy  loads. 

In  carrying  loads  with  a  locomotive  crane  or  der- 
rick car  on  a  curve,  be  sure  that  the  track  is  level  and 
the  outer  rail  not  elevated,  as  is  customary  with  rail- 
road t"ack. 

Re  very  careful,  in  using  a  wooden  boom  extension 
or   outriggers,   that   you   do   not  lift  too  heavy   loads. 


The  increased  length  of  the  boom,  and  the  weight  of 
the  extension,  reduce  the  lifting  capacity  considerably. 

General:  See  that  all  button  sets  are  fastened  to  the 
air  hammers.  Hook  on  to  sheets  or  bundles  of  small 
material,  so  that  they  cannot  sHp  out. 

Do  nv<  allow  men  to  carry  glazed  window  sash  on 
their  shoulders  when  wind  is  blowing. 

See  that  men  do  not  stand  in  the  "bite"  of  a  line. 

Do  not  allow  nun  to  do  work  which  may  endanger 
the  eyes,  as  chipping,  cutting,  etc.,  unless  their  eyes 
are  protected  by  goggles. 

In  setting  steel  see  that  each  piece  is  securely  bolted 
before  the  line  is  thrown  off. 

When  you  lift  a  beam  or  girder  use  scissor  dogs  or 
cast  steel  girder  hooks  wherever  possible,  and  if  you 
are  obliged  to  use  either  ordinary  dogs  or  chains  see 
that  wooden  blocks  are  used  between  the  chain  or  dog 
and  the  flange  to  prevent  the  girder  from  slipping. 
Never  lift  two  or  more  beams  at  once  wtihout  using  a 
twin  chain  or  sling. 

Avoid  the  use  of  chains  except  for  lifting  light 
loads.  Where  you  have  heavy  loads  to  lift  use  cable 
slings,  being  careful  to  avoid  sharp  bends  by  using 
rounded  wooden  blocks  between  cable  and  load. 

Remember  that  the  capacity  of  a  twin  chain  or  twin 
sling  diminishes  the  further  it  is  spread.  If  spread  to 
90  degrees  its  capacity  is  only  70  percent,  and  if  to  120 
degrees,  only  50  percent.  It  should  never  be  spared 
more  than  90  degrees  except  for  very  light  loads. 

Don't  put  too  many  parts  of  lashing  into  a  hook,  as 
by  doing  so  you  are  liable  to  open  up  the  hook. 

See  that  exposed  parts  of  dangerous  machinery  are 
properly  covered. 

Be  Orderly  and  Careful :  See  that  your  work  is  car- 
ried on  in  an  orderly,  careful  manner. 

See  that  material  is  unloaded  and  piled  in  an  order- 
ly, careful  way  so  that  it  cannot  fall,  turn  or  be  blown 
over. 

Unless  necessary,  do  not  hoist  any  material  to  a 
structure  until  you  are  ready  to  put  it  into  position 
and  properly  fasten  it.  In  cases  where  you  do  hoist 
material  to  the  structure  before  putting  it  in  its  final 
position,  see  that  it  is  piled  in  an  orderly  way  so  that 
it  can  not  turn  or  roll  over  if  a  man  steps  on  it. 

Don't  let  tools  or  equipment  such  as  bolts,  nuts. 
drift  pins,  blocks,  dolly  bars,  etc.,  lie  around  so  that 
they  can  be  knocked  off  the  work  or  so  that  any  one 
can  fall  over  therh. 

Keep  everything  orderly  and  ship-shape,  and  allow- 
nothing  to  lie  around. 

Be  Vigilant. — You  must  use  vigilance  and  be  on  the 
job  practically  all  the  time  to  see  that  your  instruc- 
tions: that  they  are  in  fit  condition  for  the  work  and 
that  they  are  handling  the  work  carefully  and  intelli- 
gently. 

Be  careful,  and  insist  on  the  men  under  you  being 
careful,  and  do  not  allow  any  one  who  is  reckless  or 
careless  to  work  for  you. 

Whenever  any  question  as  to  the  safety  of  equip- 
ment or  tools,  or  the  work  which  you  are  erecting  is 
brought  to  your  attention  by  any  of  the  men  under  you 
or  others,  investigate  the  matter  and  satisfv  vourself 
of  its  safety  before  proceeding  further.  If  vou'are  sat- 
isfied the  work,  equipment  or  tools  are  not  safe,  put 
them  in  a  safe  condition  immediatelv. 

See  That  Proper  Instruction  is  Given  Employes. 

(  all  attention  of  men  to  any  dangerous  conditions  on 
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the  job  so  that  they  can  be  on  the  lookout. 

Your  faithful  attention  to  this  matter  is  to  the  in- 
terest of  employe  and  employer  alike. 

Unfit  Condition.— You  must  see  that  every  employe 
under  you  is  in  proper  physical  condition.  They 
should  be  strong,  tempertae,  clear-headed,  with  good 
eyesight,  good  hearing  and  not  lame  or  crippled.  Do 
not  allow  any  man  to  go  to  work  who  has  been  drink- 
ing or  who  drinks  during  working  hours,  or  who  is  sick 
or  in  unfit  condition.  A  man's  mind  is  not  clear  who  is 
at  all  under  the  influence  of  liquor  and  thus  endangers 
his  own  and  fellow  workmen's  lives. 

Don't  employ  ignorant  persons. 

Don't  employ  any  one  under  18  years  of  age  and 
preferably  no  one  under  21.  Those  employed  between 
the  ages  of  18  and  21  should  be  strong,  sober,  healthy 
boys  who  desire  to  learn  business.  You  must  secure 
a  written  permit  from  the  parents  of  all  boys  under  21 
years  of  age,  authorizing  you  to  employ  them.  Forms 
for  this  purpose  will  be  sent  you. 

The  character  of  this  business  is  such  that  a  work- 
man must  be  strong  and  sound  in  body,  temperate  in 
habits,  and  clear  and  alert  in  mind,  to  avoid  accidents. 

Use  Judgment. — You  must  use  judgment  in  assign- 
ing men  to  do  certain  work  and  see  that  they  are  cap- 
able and  experienced  in  the  work  to  be  done. 

Signal  men  should  be  capable,  experienced  bridge- 
men  ,and  should  stand  in  a  posiion  where  they  can  be 
seen  by  the  men  at  the  hoisting  engine  and  those  hand- 
ling the  work.  Signals  should  be  clearly  understood. 
Use  none  but  good,  careful,  experienced  locomotive 
cranemen,  derrick  car  men,  and  men  on  winch  heads. 

Don't  resort  to  expediency  by  allowing  an  inex- 
perienced man  to  do  the  work  where  experience  counts. 
Educate  the  men  up  to  their  work.  Don't  throw  too 
much  on  inexperienced  men  all  at  once. 

You  should  see  that  the  pusher  and  men  use  pro- 
per tools  to  do  the  work  and  handle  same  properly. 

Where  there  are  heavy  pieces  to  be  lifted  see  if  the 
weight  is  marked  on  the  piece ;  if  not,  get  the  weight 
from  the  invoice  and  mark  it  on,  calling  pusher's  at- 
tention to  it. 

Do  Not  Allow  Men  to  Work  in  Perilous  Places. — 

You  must  see  that  your  men  are  not  exposed  to  ex- 
tremely hazardous  conditions  and  that  they  are  not  al- 
lowed to  work  in  extremely  dangerous  places. 

Don't  allow  men  to  work  on  crane  runway  that 
you  would  not  work  on  yourself. 

Don't  allow  men  to  work  under  loads  and  in  places 
where  there  is  imminent  danger. 

Don't  allow  men  to  work  on  the  roofs  of  buildings 
where  there  is  frost,  ice  or  snow,  without  taking  extra 
precautions.  This  also  applies  to  other  steel  struc- 
tures. 

See  That  Workmen  Obey  the  Following  Rules. — 

More  accidents  occur  through  recklessness  than  any 
other  cause.  Don't  walk  on  rods.  Don't  ride  a  load. 
Don't  ride  on  a  locomotive  crane. 

Don't  be  Careless :  Look  where  you  step  and  be 
sure  that  on  what  you  step  is  safe  and  secure.  Don't 
step  on  ends  of  loose  plank.  Don't  start  to  slide  down 
a  line  unless  you  are  sure  the  ends  are  fastened. 

Be  Orderly:  Do  whatever  you  do  in  an  orderly, 
careful  manner.  Pile  material  so  that  it  cannot  roll, 
fall,  tumble,  or  be  blown  over.  Don't  let  tools 
or  equipment  such  as  bolts,  nuts,  drift  pins,  blocks, 
dolly  bars,  etc.,  lie  around  so  that  they  can  be  knocked 
off  the  work  or  so  that  any  one  can  fall  over  them. 


Expenditures  for  Roads 
in  Alberta 

'TMlK    proposed    expenditures   on    highways    by    the 
Government  of  Saskatchewan  for  the  season  1921- 
22  are  as  follows,  the  amounts  indicated  having  been 
voted  by  the  legislative  assembly : 

Revenue  account $1,479,248.00 

Capital   account    850,000.00 

$2,329,248.00 


The  details  of  these  proposed  expenditures  are: 

Revenue  Account,  contracts  between  the 
department  and  the  rural  municipalities 
for  the  construction  and  improvement 
of  main  market  roads ;  contracts  be- 
tween the  department  and  the  rural 
municipalities  for  the  maintenance  of 
main  market  roads;  construction  and 
improvement  of  main  market  roads  by 
direct  labour  road  crews  organized  by 
the  department;  road  dragging  com- 
petition :  an  investigation  of  the  gravel 
deposits  of  the  province  for  road  build- 
ing and  concrete  work.  The  explora- 
tion and  inspection  of  the  general  sys- 
tem of  market  roads.  (The  construc- 
tion of  Provincial  Highways  under 
the  "Federal  Aid"  scheme,  $400,000)..    1,017,428.00 

The  construction  and  maintenance  of  tim- 
ber bridges  of  a  larger  span  than  16  ft. 
(with  few  exceptions  the  rural  munici- 
palities have  not  the  machinery  for  con- 
structing pile  bridges)    169,900.00 

The    operation     of    45    free     "davlight" 

ferries    .' 115.000.00 

Reploughing  of  fireguards    3.000.00 

Cattle  watering  accommodation  in  dry 
areas    5,000 .  00 

Surveys  of  diversions  found  necessary  to 
depart  from  the  regular  road  allow- 
ances        57,276.00 

Drainage  schemes 75,000.00 

Miscellaneous    36,824.00 

$1,479,248.00 
Capital  Expenditures : 

The  construction  to  a  given  standard  of 
the  provincial  highway  system  of  con- 
nected roads ;  this  work  is  being  under- 
taken in  connection  with  "Federal 
Aid"  scheme* $   600,000.00 

Steel  and  concrete  bridges  of  a  permanent 
tvpe  (Some  nine  (9)  bridges  have  al- 
r'eadv  been  let  by  public  tender) 220,000.00 

Miscellaneous    30,000.00 

$  850,000.00 
*  (Contracts  for  the  construction  of  71  1-2  miles  have 
already  been  let  by  public  tender.  In  addition  to  the 
mileage  already  let,  tenders  are  now  being  called  for 
another  74  1-2  miles.  In  addition  to  the  work  under- 
taken by  contract,  48  1-2  miles  of  road  are  now  under 
construction,  in  the  hands  of  departmental  day  labour 
crews.) 


THE    CONTRACT    RECORD 


MM 


Should  Road  Contractors  Buy  or 
Hire  Motor  Trucks  ? 

Expressions  of  Opinion  Regarding  the  Desirability  of  Purchasing 
Haulage  Equipment  Rather  Than  Subletting  the  Load- 
ing and  Unloading  Contracts 


Prom   "Municipal  and 

"DECENTLY  in  conversation  with  some  men  in  the 
■*■*■  motor  truck  industry  it  was  suggested  that  it  is 
much  better  for  the  road  contractor  to  own  the  motor 
trucks  lie  needs  on  his  work  than  it  is  to  sublet  the  haul- 
ing work  to  a  hauling  contractor  equipped  with  trucks. 

These  men  made  a  good  argument  in  support  of  their 
belief,  pointing  out  that  inasmuch  as  the  trucks  really 
set  the  pace  for  the  contractor's  entire  crew,  and  his  other 
equipment,  he  should  have  that  complete  control  of  them 
which  can  be  secured  only  by  ownership. 

There  are  some  jobs,  of  course,  on  which  the  road 
contractor  should  own  trucks  and  others  on  which  he 
might  do  well  to  rent  them.  This  seems  a  reasonable 
opinion  but  the  reader  will  naturally  ask:  "Where  will 
you  draw  the  line?  When  should  the  road  contractor 
own  and  when  should  he  rent  trucks?"  In  other  words 
there  are  certain  limiting  conditions  within  which  owner- 
ship is  preferable  and  outside  of  which  renting  is  pref- 
erable. It  is  our  opinion  that  this  discussion  will  help 
the  individual  contractor  decide  whether  or  not,  in  view 
of  his  resources  and  the  extent  and  nature  of  the  work 
on  which  he  is  engaged,  he  should  buy  or  hire  trucks. 
If  this  end  is  realized  the  discussion  will  serve  the  best 
interests  of  all  parties  and  that,  of  course,  is  its  purpose. 
The  Discussion. 

Wm.  C.  Greany  of  the  transportation  engineering  de- 
partment of  the  Packard  Motor  Car  Co.,  expresses  very 
concisely  the  opinion  above  suggested.  He  writes :  "In 
our  opinion  it  would  be  inadvisable  to  make  any  blanket 
statement  covering  this  subject.  It  has  been  our  expe- 
rience that  the  merits  of  each  particular  case  must  be 
fully  considered  in  order  to  determine  whether  owned  or 
rented  equipment  would  be  the  most  profitable  in  any 
specific  situation." 

A  valued  correspondent  writes  as  follows  in  a  letter 
preliminary  to  a  more  extended  discussion  by  him  of 
this  subject:  "It  appears  to  us  that  there  would  be  every 
advantage  to  a  contractor  owning  his  own  equipment,  as 
do  the  many  hundreds  of  fleet  owners  who  are  owners  and 
users  of  five  or  more  trucks.  This  arrangement  would 
get  the  contractor  in  line  for  much  better  prices  on  trucks 
and  parts,  as  it  does  the  fleet  owner  at  the  present  time 
for  buying  trucks  direct  from  the  largest  motor  truck 
manufacturers  at  a  considerable  discount  from  the  list 
prices."  .   »       /  / 

Make  More  Money. 
Mr.  A.  W.  Stromberg  of  the  Acme  Motor  Truck  Co., 
Cadillac,  Mich.,  writes  as  follows: 

"It  would  seem  that  where  road  contractors  sub-let 
the  hauling  on  construction  jobs  they  are  losing  out  on 
the  possible  chance  for  greater  income  provided  the  road 
building  contract  covers  a  bij;  enough  project.  If  the 
owners  of  trucks  make  money  on  the  hauling,  the  road 
contractor  should  make  that  much  more  if  he  owned  the 
trucks,  instead  of  subletting  the  jobs. 


County  Engineering" 

"The  size  of  the  road  building  contract,  of  course, 
largely  determines  the  question  of  whether  or  not  it 
is  more  profitable  to  buy  the  trucks  or  to  sub-let  the 
hauling.  Even  on  a  rather  limited  contract,  it  sometimes 
turns  out  to  be  more  profitable  for  the  road  builder  to 
own  his  own  trucks.  We  have  in  mind  a  special  case, 
where  a  firm  with  a  2-ton  Acme  dump  outfit  in  30  days' 
work  on  the  project  practically  paid  for  the  truck  itself. 
On  a  larger  contract  it  should  work  out  that  much  i>etter. 
The  contractor  by  having  his  own  trucks  would  be  able 
to  systematize  loading  and  unloading  methods,  and  work 
out  efficiency  plans  to  even  greater  advantage  than  the 
hauling  contractor  who  usually  must  conform  to  the 
wishes  of  the  road  builder. 

"It  requires  a  thorough  analysis  in  each  case  to  deter- 
mine which  is  the  better  proposition.  Frequently  it  will 
pay  a  road  contractor  where  loading  and  unloading  con- 
ditions are  most  favorable  to  purchase  his  own  trucks, 
and  if  he  has  no  use  for  them  after  the  job  is  completed 
he  can  dispose  of  them  and  still  be  further  ahead  of  the 
game  than  if  he  had  sub-let  the  hauling.  A  great  many 
contractors  who  have  been  doing  this  are  finding  that  it 
frequently  pays  them  to  carry  the  trucks  over  to  the  next 
road  building  season.  During  the  slack  season  if  they 
are  equipped  with  combination  stake  and  dump  body  they 
can  be  used  in  general  hauling  and  a  substantial  revenue 
can  be  derived^  in  this  way. 

"The  tendency  seems  to  be  more  and  more  for  the 
road  contractor  to  take  on  trucks  of  his  own.  and  we 
believe  that  it  is  conditions  such  as  mentioned  above 
which  are  bringing  him  to  handle  road  projects  in  this 
way.  The  conditions  in  each  case  are  usually  so  different 
that  a  separate  analysis  must  be  made  and  a  decision 
arrived  at  on  this  basis." 

The  Reason  for  Losing  Money. 

Mr.  Frank  B.  Willis,  sales  manager  of  the  Duplex 
Truck  Co.  of  Lansing,  Mich.,  has  submitted  the  follow- 
ing discussion : 

"In  the  first  place,  the  motor  truck  has  proven  an  ab- 
solute necessity  for  road  building  work.  This  is  due  to 
the  fact  that  in- most  cases  it  is  necessary  to  haul  every 
yard  of  material  which  is  used  in  making  up  the  road 
construction  and  there  is  no  other  way  of  hauling  than 
by  motor  truck.  As  a  general  thing  the  road  contractor 
is  not  the  type  of  business  man  who  pays  close  attention 
to  details.  For  this  reason  there  is  perhaps  not  one  out 
of  fifty  who  keep  any  accurate  record  of  performance  of 
trucks  in  road  building  work.  They  have  been  led  to 
make  their  bids  for  road  building  jobs  based  more  on 
their  past  experience  of  general  costs  than  on  their  own 
knowledge  of  the  actual  costs  of  the  particular  job  on 
which  they  are  bidding. 

"We  have  noticed  cases  where  road  builders  have 
taken  contracts  for  construction  work  at  a  price  lower 
than  the  actual  costs  of  hauling  the  gravel  to  the  point 
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of  work.  There  Wi.s  no  reason  for  this  other  than  a  lack 
of  attention  to  details  and  of  knowing  the  cost  of  opera- 
tion. Because  of  the  keen  competition  in  road  building, 
contractors  have  found  themselves  losing  money  in  their 
truck  operations  and  unfortunately  have  persisted  in  the 
idea  that  they  should  hire  their  hauling  done.  If  the 
truth  were  known,  this  is  in  reality  the  most  unsatis- 
factory and  unfair  method  for  the  reason  that  as  a  rule 
the  hired  truck  contractor  does  not  bear  the  same  measure 
of  responsibility  as  does  the  road  contractor.  He  is  de- 
pendent on  transient  employment  in  order  to  make  a  liv- 
ing and  for  that  reason  he  does  not  care  to  assume  the 
responsibility  of  fulfilling  his  contract  to  the  letter.  So 
far  as  details  are  concerned  he  is  no  more  interested  in 
the  operating  costs  than  has  been  the  contractor  himself 
and  as  a  rule  when  he  finds  that  he  is  not  making  any 
money  on  the  job,  he  breaks  his  contract  and  the  road 
contractor  finds  himself  in  a  pinch. 

"For  this  reason,  if  no  other,  it  should  be  more  to 
the  advantage  of  the  road  contractor  to  own  his  trucks. 
If  he  will  pay  the  necessary  attention  to  operating  costs 
so  that  he  might  know  where  he  stands  there  would  be 
no  reason  why  he  could  not  make  money  on  his  truck 
operation.  The  sooner  the  road  contractor  realizes  the 
necessity  of  paying  close  attention  to  the  details  of  his 
operations  the  sooner  these  difficulties  will  be  eliminated." 

Can  Do  Things  Right. 
Mr.   F.    J.    Alvin,   general   manager   of    The    United 

States  Motor  Truck  Co..  Cincinnati,  Ohio,  writes: 

"There  is  one-  old  trne  principle  in  business  that  is 
sound,  and  that  is.  that  the  successful  man  in  any  field 
is  judged  by  his  ability  to  do  things  right  and  proper, 
and  being  equipped  to  see  that  the  work  is  done  properly. 

"Now  the  contractor,  or  sub-contractor,  who  owns  his 
equipment  is  in  position  to  know  exactly  what  can  be 
done,  and  what  should  be  done,  and  he  can  undoubtedly 
be  able  to  accomplish  better  results. 

"Naturally,  owning  his  own  equipment,  he  is  inter- 
ested in  seeing  that  it  is  kept  in  order  and  ready  for  work, 
and  that  the  great  efficiency  of  development  is  maintained 
and  kept  to  the  highest  standard  that  this  .class  of  work 
should  be  kept. 

"To  my  mind  the  successful  contractor  doing  large 
construction  work  is  placed  at  a  decided  advantage  in  be- 
ing able  to  provide  his  own  equipment,  because  he  then 
can  insist  on  things  being  done  the  way  he  wants  them 
without  any  interference  or  having  causes  develop  over 
which  he  has  no  control. 

"There  is  one  more  important  idea  in  connection  with 
the  contractor  owning  and  operating  his  own  motor 
trucks  and  that  is,  he  can  insist  on  the  high  character 
of  the  men  employed  in  this  work,  and  be  able  to  maintain 
a  competent  force  acting  under  the  direction  of  an  execu- 
tive head. 

"This  company  has  had  quite  a  lot  of  experience  with 
successful  road  contractors,  and  some  of' them  who  own 
and  operate  a  large  number  of  our  trucks  have  been 
able  to  accomplish  a  great  deal  more  than  those  who  re- 
lied on  hiring  different  equipment. 

"Of  course,  a  great  deal  of  successful  work  is  done 
by  a  large  contractor  subletting  the  work  to  sub-con- 
tractors who  in  turn  own  their  own  equipment,  and  the 
writer  does  not  wish  to  put  himself  on  record  as  being 
opposed  to  the  hiring  of  hauling  contractors  to  do  the 
hauling  on  construction  jobs,  because  at  certain  times 
this  work  is  so  enormous  and  of  such  a  large  character, 
that  it  is  absolutely  necessary  that  sub-contracting  be 
done,  but  as  a  matter  of  good  business  it  does  seem  to 
mc  that  any  contractor  doing  road  building  is  in  a  much 


better  position  owning  and  operating       good  portion  of 

his  motor  truck  equipment,  because  i:  enables  him  suc- 
cessfully to  set  out  the  method  of  operation  along  definite 
positive  plans  that  means  the  greatest  efficiency  and  at 
the  least  expense." 

By  Ownership  Contractors  Control  the  Trucks. 
.Mr.    H.   L.    Dewey,   sales   engineer   of   the    Republic 
Truck  Sales  Corporation,  Alma,  Mich.,  write-: 

"From  our  knowledge  of  motor  trucks  in  road  build- 
ing service,  it  is  a  fact  that  most  motor  trucks  equipped 
with  dump  Ixidies  and  hoists  or  body  equipment  adapted 
to  road  construction  work,  have  been  owned  by  individ- 
uals or  separate  hauling  companies  who  have  contracts 
with  road  contractors  for  moving  road  building  material, 
and  that  road  contractors  have  hired  their  trucks  in  the 
past. 

"We  know  of  no  reason  why  this  condition  exi-t>  ex- 
cept that  it  relieves  the  contractors  of  a  certain  amount 
of  worry  and  trouble  in  operating  trucks;  but  it  has  been 
to  their  disadvantage,  as  they  cannot  control  the  trucks 
doing  their  work,  especially  when  they  need  them  most. 
They  are  at  the  mercy  of  the  truck  operator.  When  they 
own  their  motor  truck  equipment  they  are  able  at  all 
times  to  control  the  moving  of  road  building  material 
at  any  point  along  their  road  construction  job. 

"It  would  seem  to  the  writer  that  this  would  be  a  vej) 
vital  question  with  the  road  contractors  themselves  where 
they  may  possibly  have  two  or  three  jobs  under  con- 
struction at  one  time  and  the  trucks  could  be  moved 
to  the  different  jobs  wherever  they  were  must  needed. 
And  at  tli  end  of  the  road  building  season  the  contractor 
would  have  motor  trucks  ready  to  start  work  the  next 
season  without  the  possibility  of  a  delay  waiting  to  se- 
cure a  sub-contractor  to  move  his  material. 

"It  also  might  be  mentioned  that  road  trucks  a're  gen- 
erally in  great  demand  at  certain  seasons  of  the  year  and 
it  is  almost  impossible  to  secure  sub-contractors  with 
motor  trucks  during  the  busy  period,  unless  the  road 
tractors  with  the  understanding  that  the  work  will  be 
of  this  service  far  enough  in  advance  so  he  will  not  lie 
handicapped  in  his  work.  Road  contracts  are  let  to  con 
tractors  with  the  understanding  that  the  work  will  be 
done  on  a  certain  date  and  it  is  necessary  for  the  road 
contractor  to  give  a  bond  guaranteeing  that  the  work 
will  be  completed  at  that  time. 

"We  believe  this  subject  is  a  very  important  one  and 
that  if  enough  publicity  is  given  it  to  road  contractors  in 
general  this  condition  could  be  changed,  which  naturally 
would  make  it  much  easier  for  truck  manufacturers  to 
get  to  the  proper  officials  or  contractors  and  present  their 
truck  proposition,  without  unnecessary  loss  of  time  and 
trouble  in  closing  sales.  This  seems  to  have  been  the 
greatest  difficulty  in  trying  to  promote  sales  of  trucks  for 
road  building  purposes.  Instead  of  interviewing  the  road 
commissioner  and  the  road  contractor  and  then  the  sub- 
contractor for  hauling  the  material,  it  would  only  be  nec- 
essary to  call  on  the  road  contractor  himself  to  present 
the  proposition." 

Spcialized  Hauling  Companies. 
Mr.  C.  C.  Frame,  transportation  engineer  of  the  Ser- 
vice Motor  Truck  Co.,  Wabash,  Ind.,  writes: 

"We  have  always  considered  this  question  more  or 
less  individual  with  contractors.  If  a  road  contractor  can 
hire  his  hauling  done  for  less  than  he  can  afford  to  oper- 
ate his  own  equipment  and  the  hauling  contractor  with 
whom  he  deals  serves  his  interests  as  well  as  he  could 
himself  it  would,  of  course,  be  to  the  advantage  of  the 
road  contractor  to  hire  his  hauling  done. 

"We  personally  arc  becoming  more  and  more  of  the 
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belief  that  motor  truck  operation  is  a  business  of  its  own 
the  same  as  other  large  agencies  of  transportation. 

"Knowing  what  we  do  of  the  results  obtained  from 
motor  trucks  by  individual  owners,  we  are  convinced  thai 
the  great  majority  of  truck  owners  are  not  obtaining 
anywhere  near  the  transportation  results  from  their 
trucks  that  they  are  capable  of. 

"We  are,  therefore,  of  the  opinion  that  it  is  highly- 
possible  for  a  motor  transportation  company  to  so  man- 
age its  trucks  that  it  can  haul  for  individuals  for  less 
than  the  individuals  can  do  the  hauling  themselves. 

"We  have  a  booklet  "Transportation  Engineering  and 
Truck  Usefulness"  which  very  generally  covers  this 
point. 

"In  practice,  however,  there  are  at  the  present  time 
many  advantages  to  be  gained  by  the  road  contractor 
in  owning  his  own  truck  equipment.  In  the  first  place 
he  has  complete  control  of  their  operation  and  can  work 
them  as  many  hours  a  day  as  required  and  also  use 
them  for  a  variety  of  purposes  which  would  probably  not 
be  covered  in  the  contract  with  the  hauling  contractor. 

"For  example,  if  he  is  having  his  hauling  done  by 
the  yard  mile,  he  could  not  expect  his  contractor  to 
make  emergency  trips  for  a  small  quantity  of  material. 

"A  road  builder  owning  his  own  truck  equipment 
could  also  interchange  different  types  of  bodies  and  per- 
haps road  oiling  machinery  on  the  same  truck.'  He  could 
also  utilize  the  truck  for  pulling  scrapers,  etc.,  and  where 
the  road  operations  are  large  enough  to  utilize  a  man 
in  charge  of  the  trucks  it  would  very  likely  work  to 
the  advantage  of  the  road  builder  to  own  his  own  truck 
equipment. 

"At  the  present  time  there  seems  to  be  a  condition 
existing  among  road  builders  in  regard  to  motor  trucks, 
the  same  as  with  other  road  building  equipment.  That 
is,  the  road  builder  usually  expects  one  season's  contract 
to  pay  for  all  the  machinery  involved.  This  may  apply 
to  other  machinery  such  as  scrapers,  etc.,  but  is  different 
with  motor  trucks  since  good  motor  trucks  should  also 
be  looked  upon  as  a  business  asset  capable  of  returning 
an  income  every  day  and  if  not  engaged  in  road  work 
can  be  utilized  for  other  purposes  the  year  around. 

"If  more  road  builders  would  look  at  the  motor  truck 
from  this  angle  they  would  undoubtedly  recognize  more 
reasons  for  owning  their  own  truck  equipment." 

Eight  Reasons  for  Owning  Trucks. 

The  following  very  interesting  discussion  was  suV 
mitted  by  a  gentleman  who  modestly  requests  that  his 
name  be  withheld  and  we  must,  of  course,  be  governed 
by  his  wishes  although  we  should  like  to  give  him  the 
credit  to  which  he  is  entitled  for  his  contribution  to  the 
discussion  of  this  important  subject: 

"Road   contractors,   unlike   poets,   are   made   as    well 
as  born.     They  are  a  canny,  close-figuring,  shrewd  class 
of  men  and  usually  have  very  excellent   reasons   for  the 
practices  which  they  follow  in  connection  with  their  bus 
iness. 

"When  road  contractors,  as  a  class,  do  thus  and  so. 
we  have  reason  to  believe  that  they  know  why  they  are 
doing  it.  They  have  learned  by  experience,  as  a  rule, 
how  to  figure  costs  so  that  there  will  be  some  slight  mar- 
gin left  after  the  bills  are  paid,  which  margin  will  enable 
them  to  justify  their  being  in  business.  If  it  were  the 
universal  practice  of  contractors  to  hire  their  hauling 
done  instead  of  doing  it  with  their  own  vehicles,  we 
should  feel  that  there  was  no  possible  ground  for  an 
argument  and  any  time  devoted  to  prove  that  contractors 
should  own  their  own  trucks  would  tie  just  that  much  time 


absolutely  wasted.  There  is,  however,  a  considerable 
variation  in  practice.  Some  contractors  do  substantially 
all  of  their  hauling  by  means  of  their  own  trucks.  Others 
contract  for  practically  all  their  hauling  service.  Between 
these  two  extremes  there  are  other  contractors  who  own 
trucks  and  do  a  certain  portion  of  their  hauling  but  who 
contract  for  the  balance. 

"To  the  man  who  sits  beside  the  road  and  views  the 
question  from  the  outside,  it  would  seem  as  though  there 
should  be  but  one  logical  position  to  take  on  the  question 
of  truck  ownership  by  the  road  contractors.  The  rea- 
sons why  it  would  seem  feasible  and  desirable  for  road 
building  concerns  to  own  their  own  motor  equipment 
may  be  briefly  stated  as  follows : 

"1.  Trucks  are  always  available  for  service  when 
needed.  The  man  who  depends  upon  contracting  his 
haulage  may  find  difficulty  in  securing  reliable  hauling 
contractors  when  and  where  he  desires  their  services. 

"2.  \\  hen  the  contractor  owns  his  own  trucks,  they 
may  be  readily  adapted  to  various  services.  If  he  needs 
trucks  for  hauling  timbers  he  may  remove  the  dump  body 
from  one  of  his  regular  service  trucks  and  put  on  a  body 
equipment  which  will  be  suited  for  that  purpose. 

"3.  Again,  he  may  divert  his  trucks  to  special  ser- 
vices. If  he  has  contracted  with  haulers  for  so  much 
per  yard,  the  man  who  holds  the  contract  will  wish  to 
keep  his  trucks  busy  on  that  yard  haulage  and  will  re- 
sent having  the  trucks  diverted  to  any  other  work,  no 
matter  how  necessary  it  may  appear  to  be.  The  contrac- 
tor, on  the  other  hand,  who  owns  his  trucks  can  put  them 
at  work  where,  when  and  on  such  kinds  of  work  as  need 
to  be  undertaken. 

"4.  Again,  the  contractor  may  be  carrying  more  than 
one  job  at  a  time.  His  maximum  haulage  requirements 
on  the  different  jobs  may  vary  at  different  times.  If  he 
owns  his  own  trucks  he  can  readily  divert  them  from  one 
job  to  another  as  the  need  may  require.  If  he  is  getting 
his  hauling  done  by  contract,  he  may  find  it  difficult  thus 
to  shift  trucks  from  one  place  to  another,  particularly 
if  one  truck  job  offers  a  better  opportunity  for  profit  to 
the  contract  hauler  than  does  the  other. 

"5.  Why  should  the  contractor  not  make  whatever 
profit  there  is  to  be  made  on  the  hauling,  as  well  as  on 
any  other  phases  of  the  contract  ?  Undoubtedly  the  men 
who  do  his  hauling  on  the  contract  basis,  figure  so  as  to 
make  a  profit.  That  profit  which  he  pays  to  the  contract 
haulers  must  come  out  of  his  general  profits  on  the  job  as 
a  whole.  Why  should  he  not  retain  that  profit  by  doing 
his  own  hauling? 

"().  Trucks  owned  by  the  contractor  are  likely  to 
be  better  serviced  and  to  stay  on  the  job  more  continu- 
ously than  truck-  owned  by  hauling  contractors.  The 
road  contractor  who  owns  his  own  trucks  will  need  to 
have  enough  of  them  so  that  he  can  afford  to  keep  them 
proper!)  serviced  under  the  direction  of  a  capable  me- 
chanic. While  the  hauling  contractor  on  the  other  hand. 
with  but  two  or  three  trucks  may  be  so  engrossed  in  see- 
ing the  yardage  mount  up  as  to  neglect  his  trucks  to  his 
own  ultimate  loss  and  to  the  delay  of  the  construction 
operation. 

"7.  Again,  the  contractor  who  owns  his  own  trucks 
will  be  more  likely  to  use  them  on  all  occasions  where 
truck  haulage  is  most  economical  no  matter  how  rela- 
tivelv  -mall  the  amount  of  haulage  may  be.  If  he  owns 
his  own  equipment,  he  will  utilize  that*  equipment  where 
it  can  be  utilized  to  best  advantage.  If,  on  the  other 
hand,  he  must  contract  for  his  truck  haulage,  he  may 
often  find  times  when  a  certain  amount  of  trucking  would 
be   profitable  but   localise   the   amount    is  comparatively 
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small,  he  will  use  some  other  form  of  equipment  which 
he  may  have  and  with  which  he  can  do  the  work,  al- 
though at  greater  expense,  rather  than  to  hunt  up  a  haul- 
ing contractor  to  handle  it. 

"Of  course  the  road  contractor  reduces  his  initial  in- 
vestment materially  by  hiring  his  hauling  done  instead 
of  doing  it  himself.  He  would  reduce  his  initial  invest- 
ment still  more  by  hiring  the  mixing  of  his  concrete  done 
by  another's  equipment  and  hiring  the  placing  of  the 
concrete  on  the  road  done  by  other's  equipment,  but  the 
man  who  hires  all  his  work  done  in  a  road  job  is  likely 
to  find  he  is  contributing  his  profits  to  the  people  who 
have  actually  furnished  the  equipment  to  do  the  work. 

"A  farmer  might  hire  his  ground  plowed  and  har- 
rowed and  seeded  and  also  hire  the  equipment  for  han- 
dling the  harvest.  Very  few  farmers,  however,  follow 
that  practice,  because  they  feel  that  if  any  profits  are  to 
be  made  in  putting  in  or  harvesting  the  grain,  they  prefer 
to  make  them  themselves.  Further,  they  know  that  they 
can  do  the  work  at  seasonable  times,  whereas,  if  they 
had  to  depend  upon  hired  equipment,  they  would  also 
have  to  depend  upon  the  convenience  of  the  man  who 
owned  it.  The  contractor  who  owns  his  own  motor 
trucks  can  bid  with  assurance.  If  he  is  so  fortunate 
as  to  secure  the  contract,  he  can  go  ahead  whenever  he 
will  and  will  not  be  obliged  to  wait  for  the  convenience 
of  the  men  who  are  to  furnish  the  equipment  for  the 
work. 

"8.  Again,  it  would  seem  as  though  the  ownership 
of  equipment  would  raise  the  standard  of  reliability  and 
responsibility  of  the  contractors  involved.  If  no  initial 
investment  is  required,  there  is  nothing  to  prevent  any 
man  with  a  little  nerve  from  entering  the  contracting 
field.  The  results  are  likely  to  be  that  the  entire  contract- 
ing business  will  be  brought  into  disrepute  and  road  con- 
struction will  be,  to  a  constantly  increasing  extent,  done 
under  direct  authority  by  day's  labor  instead  of  by  con- 
tract." 

Mr.  W.  E.  Blodgett,  advertising  manager  of  The 
Autocar  Co.,  Ardmore,  Pa.,  writes : 

"There  are  many  reasons  why  road  contractors  should 
operate  only  their  own  motor  trucks : 

"1.  The  efficiency  with  which  all  of  their  machinery 
is  able  to  operate  is  dependent  upon  the  constant  flow 
of  materials  from  railroad  sidings  or  storage,  to  the  .mixer 
or  tamping  machine. 

"2.     The  length  of  time  in  which  their  capital  is  tied 
up  is  dependent  upon  the  early  completion  of  the  work. 
"3.     The  return  they  are  able  to  get  from  their  over- 
head  investment  and  permanent   organization   is   depen- 
dent upon  the  earliest  possible  completion  of  each  job. 

"4.  The  time  that  they  can  possibly  start  a  new  job, 
with  its  additional  profit,  depends  only  upon  the  earliest 
possible  completion  of  their  present  contracts. 

"5.  Only  by  owning  their  own  motor  trucks  can  they 
control  absolutely  the  transportation  of  material,  which 
is  the  one  main  essential  in  making  them  a  profit. 

"6.  By  owning  their  own  motor  trucks  they  can  con- 
trol absolutely  the  size  and  type,  avoiding  damage  to  the 
sub-grades. 

"7.  By  owning  their  own  motor  trucks  they  can  in- 
sure themselves  of  having  their  transportation  done  at 
the  lowest  possible  cost. 

"8.  Road  contractors'  must  of  necessity  make  the 
maximum  progress  on  days  when  the  weather  is  suitable, 
as  weather  conditions  frequently  mean  the  difference  be- 
tween a  profit  and  loss  on  the  closely  bid  contract. 

"They   cannot   afford   to   leave   out   of   their   control 


factors  that  can  be  controlled. 

"9.  By  a  moderate  investment  in  well  selected  motor 
trucks  and  a  system  of  moving  materials  with  one  han- 
dling from  railroad  sidings  to  the  mixer,  contractors 
can  do  away  with  the  much  larger  investment  in  indus- 
trial railways,  etc." 

Annual  Meeting  of  the  Canadian 
Branch  of  the  A.  W.  W.  A. 

rI'IIK  first  annual  meeting  of  the  Canadian  section 
American  Water  Works  Association  was  held  at 
Niagara  Falls,  Out.,  June  4.  over  fifty  members  and 
guests  were  present,  Alex  Milne  being  in  the  chair. 
The  business  session  was  held  at  11  a.m.,  the  following 
being  elected  officers  for  the  ensuing  year:  Chairman. 
R.  ( '.  Harris,  commissioner  of  works,  Toronto;  vice- 
chairman,  11.  ( i.  Hunter,  Montreal  :  trustee,  las.  J.  Sal- 
mond,  Toronto;  secretarytreasurer,  C.  D.  Brown,  man- 
ager of  water  works.  Walkerville,  <  )nt. 

Br  ant  ford,  (Int..  was  selected  as  the  place  for  the 
next  annual  meeting.  A  mid-winter  meeting  will  also 
be  held,  the  place  and  date  being  left  to  the  executive 
committee.  A  very  enjoyable  luncheon  was  served  at 
the  Clifton  House  at  1.30  p.m.,  following  which  Dr.  R. 
C,  Snowden,  chemical  engineer,  of  the  Hooker-Electric 
Chemical  Co.,  Niagara  Falls,  N.Y.,  read  a  splendid 
paper  on  chlorine  and  the  local  water  supplies,  treat- 
ment, etc.,  which  brought  out  much  valuable  discus- 
sion by  Messrs.  F.  A.  Dallyn,  Howard  and  Sanderson, 
of  Toronto,  and  others.  Owing  to  the  lateness  of  the 
hour,  and  a  promised  trip  over  the  works  of  the  Chip- 
pawa  canal,  provided  through  the  courtesy  of  Chair- 
man Ferrif,  of  the  Niagara  rails  Water  Works  Board, 
:i  paper  of  great  local  interest  by  Mr.  F.  A.  Dallyn, 
provincial  sanitary  engineer  on  "The  Water  Supplies 
of  the  Niagara  Peninsula"  was  withdrawn,  but  will 
lie  published  in  the  proceedings  and  discussions  in- 
vited. 

Many  of  those  present  proceeded  to  Cleveland  by 
boat  from  Buffalo  to  attend  the  convention  of  the 
parent  association. 


Sauermar)  Bros.,  manufacturers  of  engineering  and  con- 
tracting equipment,  Chicago,  have  issued  four  pamphlets  de- 
scriptive of  some  of  tlicir  equipment.  These  booklets  are 
as   follows: — 

No.  11 — "Handling  Coal  with  I'ower  Scrapers  and  Drag- 
line Cableways."  This  pamph'et  explains  briefly  the  general 
principles  of  Sauerman  bottomless  power  scrapers  for  hand- 
ling coal  over  the  ground,  and  the  Sauerman  dragline  cable- 
way  excavator  for  conveying  coal  through  the  air.  These 
systems  are  used  both  to  distribute  c  >a!  to  desired  points  in 
storage  and  to  reclaim  coal  to  hopper  or  elevator.  The  ad- 
vantages of  the  system  are  explained  and  diagrams  are  in- 
cluded by  which  typical  layouts  are  shown. 

No.  12 — "Sauerman  Bottom'ess  Power  Scrapers" — This 
booklet  explains  the  design  and  construction  features  of  the 
Sauerman  scraper  and  its  use  for  handling  sand  and  gravel. 
Special  uses  for  the  power  scraper  in  sand  and  gravel  pit 
operation  are  described  and  illustrated,  as  well  as  standard 
layouts  in  which  the  power  scraper  will  prove  advantageous. 

No.  14 — "Sauerman  Dragline  Cableway  Excavators  in 
Sand  and  Gravel  Plants" — This  pamph'et  contains,  in  small 
•  pace,  a  great  deal  of  information  on  the  subject  of  excavat- 
ing and  handling  sand  and  gravel,  with  special  reference  to 
the  adaptabi'ity  of  the  cableway  excavator  for  this  type  of 
work.  This  equipment  is  fully  described  and  illustrated  and 
its   advantages   outlined. 
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Why  is  Business  at  a  Standstill? 

A  Contractor's  Viewpoint  on  Existing  Economic  Con- 
ditions  and    his   Suggestions   for  a  Return  to    Normal 


By  "Logus' 


The  real  reason  that  business  is  practically  at  a 
standstill  is  because  all  things  cost  too  much  to  pro- 
duce. They  cost  more  than  they  are  worth.  Tin 
worth  of  a  product  is  what  someone  else  will  pay  for  it. 
At  present,  possible  purchasers  will  not  pay  the  pres- 
ent costs  of  production  in  any  volume  greater  than 
absolute  necessity,  because  in  the  great  periphery  of 
business  all  cannot  afford  to  pay  the  costs  of  produc- 
tion. So  at  various  points  on  the  cycle  of  business, 
the  line  is  broken  and  the  procedure  stops.  The  cost 
of  a  product  is  the  combined  compensation  of  all  labor 
used  and  paid  for  in  that  product.  Whether  Carl 
Marx,  or  Henry  George,  or  Laughlin,  Perry,  or  Cob- 
den,  there  is  no  disagreement  on  this,  and  the  only 
disagreement  is  the  relative  value  of  capital,  promo- 
tion and  sale  together  with  the  great  and  most  costly 
element:  labor.  No  fair  critic  can  deny  the  equitable 
value  of  each  element  nor  can  he  conclude  that  in  the 
evolution  of  business  one  element  can  maintain  a  high 
relative  standard  while  one  or  more  other  elements  are 
fixed  at  a  lower  value.  Ultimately  and  naturally  they 
must  be  uniform. 

Why  is  there  no  sale  of  products  now  at  present 
prices  if  wages  are  still  high,  while  a  year  ago.  with 
prices  a  little  higher  there  was  a  good  market?  lie- 
cause  a  year  ago  there  was  employment  and  to-day 
there  is  the  least  for  many  years.  If  no  money  comes 
in  none  can  go  out  except  small  sums  of  any  surplus 
there  may  have  been  from  previous  employment. 
Where  has  the  money  gone  that  dropped  like  rain  for 
a  few  years?  Mainly,  it  was  used  to  pay  individual 
and  corporate  debts  and  finally  lodged  in  the  hands  of 
those  individuals  or  institutions  that  had  originally 
loaned  the  sums.  It  has  also  shifted  not  alone  from 
individuals  and  corporations,  but  from  nations,  and 
now  lies  idle  because  no  means  can  be  found  to  start 
it  again  in  circulation. 

Was  there  an  increase  of  the  intrinsic  value  of 
wages  or  values  of  commodities  in  the  proportions  of 
the  increase  in  denominational  lines?  By  no  means, 
no.  Why?  Because  had  the  intrinsic  increase  been 
the  same  as  the  denominational,  all  surplus  would 
have  increased  in  similar  value,  and  if  $2,000  was  the 
income  and  cost  of  maintenance  of  a  person,  family, 
or  commodity  for  a  definite  term  or  thing,  and  the 
intrinsic  value  including  increase  had  been  made 
$3,000,  there  would  have  been  an  unused  surplus  of 
$1,000,  but  the  intrinsic  value  was  the  same,  but  the 
denominational  value  enhanced  $1,000.  By  the  de- 
nominational value  is  meant  thta  value  stated  in  term* 
of  dollars  or  pounds,  or  any  other  value  based  on  the 
value  of  any  unit  or  sub-division  of  a  unit  fixed  by 
weight  in  gold.  All  realize  this  is  standardized,  but 
not  so  tin-  service  necessary  to  make  an  equitable  ex- 
change. This  is  variable,  and  as  during  the  war.  gold 
was  needed  to  make  international  exchange  balances 
in  greater  quantity  than  there  was  gold  at  the  sources 
of  purchasers,  creating  adverse  halanc-s.  and  it  rose 
to  a  premium,  and  as  this  value  is  fixed,  the  premium 
operates  in  inverse  ratio  upon  commodities  and  labor. 
Hence  more  service  had  to  be  given  to  conclude  trans- 


actions, and  to  induce  the  provisions  needed,  they  not 
only  maintained  the  previous  prices  and  rates,  but  in- 
creased same  to  overcome  the  depreciation  in  the  rela- 
tive value  of  the  service.  This  method  to  the  unthink- 
ing might  appear  possible,  but  it  was  gold  that  was 
needed  in  the  exchange  more  than  service,  because  the 
first  is  transferable  from  country  to  country,  but  not 
the  latter,  and  instead  of  moving  ahead  in  this  Micaw- 
bian  method  of  finance,  the  difficulties  were  increas- 
ing and  the  movement  was  backward  in  place  of  for- 
ward. 

What  happens  under  such  circumstances  as  regards 
money?  It  is  plain  that  if  eight  million  people  daily, 
or  weekly,  or  monthly  require  211  million  doll.v 
complete  these  transactions  in  1914,  and  thev  double 
the  denominational  value  of  the  same  business  in  1920. 
they  will  require  422  million  dollars  to  do  the  same 
business.  But  the  intrinsic  value  of  the  dollar  would 
be  the  same.  All  the  people  had  worked  all  the  time, 
and  all  the  products  were  worth  the  whole  of  all  the 
service  and  to  double  the  value  of  the  goods  in  price 
did  not  give  anyone  a  cent  in  gold  value  more  than 
the  whole.    This  has  actually  happened, 

(  )n  March  31.  1914.  Canada  had  $141,823,281  in  gold 
and  $211,144,102  in  note  circulation,  and  on  March 
31,  1920,  she  had  $190,777,106  in  gold,  and  $440.002.42n 
in  note  circulation.  This  inflation  in  currency  is  re- 
flected in  the  increase  in  price  of  commodities  and  as 
commodity  is  probably  "0  percent,  labor  in  the  ultim- 
ate service  was  paid  for  in  legal  tender,  but  not  in 
gold  equivalent.  On  March  31.  1914,  gold  represented 
67  percent  of  the  note  circulation,  and  wages,  we  will 
allow,  were  standard  at  100  percent.  On  March  31. 
1920,  gold  represented  43  percent  of  the  note  circula- 
tion, so  then  to  provide  100  percent  as  represented  in 
inflated  price  and  currency,  note  circulation  was  in- 
creased 64  1-2  percent  to  make  a  denominational 
equivalent  and  the  intrinsic  value  was  the  same. 

From  the  foregoing  it  appears  that,  taking  v. 
say  50  cents  per  hour  in  1914,  by  the  increase  in  cir- 
culation 82  1-4  cents  per  hour  in  1920  represented  the 
same  pay  as  did  50  cents  in  1('14.  and  the  proportion 
holds  at  every  wage.  All  know  what  happens  when 
one  makes  notes  more  than  he  has  money  to  pay  with 
when  they  become  due:  and  all  must  realize  that  gov- 
ernments and  banking  institutions  are  subject  to  the 
same  unyielding  rules.  These  notes  must  be  retired. 
We  cannot  continue  issuing  notes,  and  we  must  re- 
turn to  a  position  where  notes  and  gold  are  much 
nearer  a  parity.  This  can  only  be  accomplished  by 
producing  at  less  costs  than  present  denominational 
values  impose,  and  as  labor  is  about  °0  percent  of  co>t 
of  production.  labor  must  constantly  contribute  its  pro- 
portion to  its  reduction.  Such  reduction  is  not  a  sacri- 
fice of  any  part  of  the  intrinsic  value  of  the  wage,  but 
onlv  its  proportion  of  the  value  of  the  retrenchments 
of  inflation. 

It  is  useless  and  idle  to  argue  with  those  who  can-, 
not  see.  and   worse   to  take   time  with   those  too  per- 
verse to  admit  when  they  do  see.     It  is  not  a  time  to 
"coddle"  and  invent  other  worse  expedients  than  those 
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already  existing,  but  all  should  "look  the  trouble  right 
in  the  eye,"  and  make  up  our  minds  that  we  must 
regulate  our  affairs  in  keeping  with,  we  may  say,  uni- 
versal conditions.  We  were  just  as  well  off  when  10 
hours'  work  bought  a  barrel  of  flour  at  $5.00  as  we 
were  when  it  took  10  hours'  pay  to  buy  a  similar  bar- 
rel at  $10.00,  and  to-day  the  great  majority  of  men  ni 
the  class  of  work  which  we  are  considering  would  be 
far  better  off  if  they  had  any  work  at  all  at  any  reason- 
able wage.  But  a  prophecy  that  wages  will  continue 
to  drop  and  likewise  commodities  until  they  are,  say, 
35  to  40  percent  less  than  1920  will  be  borne  out  by 
the  experience  of  those  who  will  see  the  next  five 
years.  Some  may  think  the  writer  has  a  chronic  anti- 
pathy against  labor,  but  such  is  not  the  case,  as  were 
they  to  make  any  sacrifice  or  concede  any  reduction 
not"  participated  in  by  all  through  the  whole  line  of 
production,  he  would  oppose  it  as  useless  and  unfair. 
But  the  conditions  are  universal  and  the  remedy  must 
likewise  be  universal,  and  there  will  be  no  difference 
in  the  whole  relations.  If  they  will  see  the  affair  as  it 
exists,  they  will  urge  and  advocate  these  changes  now 
and  from  time  to  time  until  a  normal  condition  is  es- 
tablished again.  And  we  believe  they  will  see  it  and 
help  materially  in  obtaining  it. 

Mr.  R.  B.  Morley,  general  manager  and  secretary- 
treasurer  of  the  Ontario  Safety  League  for  the  past 
seven  years,  has  resigned  his  position  to  become  sec- 
retary-treasurer of  the  Industrial  Accident  Prevention 
Association,  an  organization  formed  under  the  author- 
ity of  the  Workmen's  Compensation  Act.  Mr.  J.  F.  H. 
Wyse,  formerly  organizer  and  engineer  of  the  Safety 


League,  has  been  appointed  to  fill  the  vacancy  caused 
by  Mr.  Morlty's  resignation.  The  executive  commit- 
tee of  the  Safety  League  has  made  Mr.  Morley  hon- 
orary secretary. 


Handsome  Office  Building 
for  Canada  Cement  Co. 

TTHE  board  of  directors  of  the  Canada  Cement  Cotn- 
■*■  pany,  Ltd.,  at  a  meeting  on  Monday,  May  30th,  de- 
cided to  proceed  at  once  with  the  erection  of  their  new 
office  building.  They  authorized  the  signing  of  a  con- 
tract with  the  Geo.  A.  Fuller  Co.,  Limited,  Montreal, 
the  plans  and  specifications  having  been  prepared  by 
•Barott    and    Blackader,   architects,    Montreal. 

The  building  will  have  a  frontage  of  120  feet  on 
Phillips  Square,  and  165  feet  both  on  Phillips  Place 
and  Union  Ave.  It  will  be  ten  stories  high  above 
ground,  with  basement  and  sub-basement  floors.  There 
will  be  approximately  14,000  square  feet  of  rental 
area  on  each  floor. 

Concrete  and  reinforced  concrete  construction  will 
be  used  throughout.  The  facades  on  Phillips  Square, 
Union  Ave.  and  Phillips  Place  will  be  of  hard-tooled 
cast  granite  stone,  made  by  the  Benedict  Stone  I 
poration,  and  the  south  wall  and  courts  will  be  lined 
with  hydro-stone  made  by  Canadian  Hvdro-stone, 
Ltd. 

The  lighting  conditions  are  unusually  good,  as 
there  is  unobstructed  light  from  three  streets.  In  the 
centre  of  the  building  and  opening  to  the  south  is  a 


This  illustration  shows   the 

handsome  new  office  build- 
ing which  the  Canada  Cem- 
ent Co.  is  proceeding  to  er- 
ect in  Montreal.  Gea  a. 
Fuller  Co.  are  the  general 
contractom, 
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light  court,  26  feet  wide  and  75  feet  deep.  This  plan 
more  than  24  feet  deep,  and  those  offices  opening  on 
the  court  are  only  15  feet  deep. 

The  elevator  service  will  consist  of  four  gearless 
traction  passenger  elevators  with  a  speed  of  600  feet 
per  minute,  an  automatic  private  elevator  and  a 
permits  of  an  exceptionally  fine  office  lay-out,  as  typi- 
cal offices  with  windows  on  the  street  are  in  no  case 
freight  elevator. 

Safety  vaults  for  tenants  will  be  available  on  the 
ground  floor  as  space  facing  on  Phillips  Square  and 
Union  Avenue  has  been  reserved  for  banks.  The  re- 
maining ground  floor  space  will  be  occupied  by  shops. 

The  plans  are  devised  to  provied  the  most  desir- 
able office  building  in  Canada. 


Letters  to  the  Editor 

Editor,  Contract  Record: 

In  your  June  1st  issue  we  notice  an  article  by 
Alan  E.  Mumby  on  the  subject  of  the  field  of  research 
in  building  materials.  In  this  connection  we  should 
like  to  call  to  your  attention  the  research  which  is 
being  conducted  in  this  country  at  present.  Exhaus- 
tive tests  on  the  compressive  strength  of  brick  piers 
laid  up  in  various  kinds  of  mortars  were  made  at 
Columbia  University  some  years  ago,  and  demon- 
strated conclusively  that  the  use  of  a  lime-cement  mor- 
tar produced  a  much  stronger  wall  than  did  a  straight 
cement  mortar.  Not  only  was  the  wall  more  economi- 
cal, due  to  its  higher  strength,  but  because  of  the 
greatly  increased  efficiency  of  the  masons  and  also  be- 
cause of  the  lower  cost  of  the  cementing  materials 
used  in  the  mortar.  These  tests  are  clearly  set  forth 
in   our  Bulletin   No.   300. 

The  statement  is  made  in  the  article  that  British 
engineers  would  hesitate  to  impose  a  load  of  four  tons 
per  square  foot  of  brick  work  in  modern  practice. 
In  this  country  practically  all  building  codes  permit  a 
load  of  one  hundred  pounds  per  square  inch  on  brick 
work  laid  in  1 :3  lime  mortar,  or  better  than  seven  tons 
per  square  foot.  It  will  be  seen  from  the  tables  given 
in  our  bulletin  that  this  load  is  well  within  -the  limits 
of  good  practice  and  provides  a  large  safety  factor. 

Tests  are  under  way  at  present  to  determine  a 
method  of  hastening  the  set  of  lime  mortar  and  plas- 
ter, and  many  manufacturers  maintain  laboratories  at 
their  plants  where  they  are  constantly  studying  the 
problem  of  how  to  improve  their  product. 

Hydrated  lime  is  a  well  established  commodity  in 
this  country,  and  its  use  is  steadily  increasing  in  all 
lines  of  construction.  One  large  field  which  is  being 
studied  intensively  at  present  lies  in  the  use  of  hy- 
drated lime  in  concrete.  It  is  a  well  recognized  fact 
among  builders  that  the  use  of  a  small  percentage  of 
hydrated  lime  in  concrete  will  materially  improve  its 
workability,  making  it  flow  from  hoppers  and  bug- 
gies more  readily,  flow  down  chutes  smoothly  and 
without  excessive  segregation,  and  furthermore  per- 
mit less  water  to  be  used  in  mixing  the  concrete, 
which  of  course  will  increase  its  strength.  A  smooth 
easy-working  concrete  will  ensure  comolete  filling  of 
forms  and  covering  of  reinforcement  with  the  mini- 
mum of  labor.  It  will  be  free  from  blemishes  such  as 
stone  pockets  and  streaks,  and,  due  to  the  hydrated 
lime,  will  be  of  a  light  and  pleasing  color. 

Some  years  ago.  the  United  States  Bureau  of  Stan- 
dards at  Washington,  D.C.,  conducted   an   elaborate 


series  of  tests  on  the  value  of  waterproofing  materials 
in  concrete.  These  tests  proved  conclusively  that  hy- 
drated lime  was  the  most  effective  material,  as  well 
as  the  most  economical. 

The  foregoing  brief  summary  of  the  work  which 
has  been  done  on  lime,  and  the  research  now  in  pro- 
gress, will  serve  to  indicate  that  the  lime  manufac- 
turers of  the  United  States  are  alive  to  the  necessity 
and  value  of  investigational  work  and  are  pursuing 
the  subject  actively. 

Very  truly  yours, 

R.  P.  BROWN, 
Assisant  Manager,  Construction  Department, 
National   Linn-  Association 


Editor,  Contract  Record: 

In  your  June  1st  issue  we  particularly  were  inter- 
ested in  ?n  article  that  appeared  by  Alan  E.  Mumby, 
based  on  his  address  before  the  Royal  Institute  of 
British  Architects.  In  this  address,  among  other 
things,  he  made  a  statement  concerning  sidewalk  light 
glass  which  was  referred  to  as  pavement  lights,  and 
made  mention  of  the  investigation  made  by  the 
search  Committee. 

In  the  past  several  years  we  have  been  doing  con- 
siderable experimental  work,  particularly  along  the 
line  for  producing  glass  for  pavement  work  that  would 
resist  the  destructive  actions  of  the  elements  and 
would  give  satisfactory  service  when  in  place. 

The  common  troubles  of  shaling,  chipping  and 
breaking  of  sidewalk  glass,  we  have  found,  were 
largely  due  to  internal  stresses  and  strains  in  the  tex- 
ture of  the  glass.  These  internal  stresses  and  strains 
cannot  be  detected  with  the  naked  eye.  We  there- 
fore place  the  glass  under  what  is  known  as  a  "com- 
mercial polariscope"  and  in  addition  to  extensive  im- 
provements in  the  way  of  enlarging  our  lehrs  and  pro- 
viding special  mixtures,  we  test  each  and  every  piece 
of  glass  as  it  comes  from  the  ends  of  the  lehrs,  reject- 
ing all  such  ware  which  shows  internal  stresses  and 
strains  caused  by  unevenness  in  cooling  as  the  glass 
passes  from  the  lehrs. 

Perhaps  this  information  might  be  of  some  inter- 
est to  Mr.  Mumby  and  the  Research  Committee  re- 
ferred to  .  If  so,  we  would  be  glad  to  have  them  get 
in  touch  with  us,  and  we  would  be  very  glad  indeed 
to  give  them  any  additional  information  that  might  be 
of  interest  and  helpful  to  the  sidewalk  light  inter 

We  might  furthermore  state  that  we  are  now  offer- 
ing this  particular  glass,  known  as  "Lazalite  Qualitv" 
for  sale  in  all  Canadian  markets. 

Yours  very  truly. 

American  •">  Way-Luxfer  Prism  I    . 
]mt  .1.  .1.  Ohlis,  Treasurer 


Lime-Cement  Brick  Mortar 

The  National  Lime  Association  has  recently  is- 
sued bulletin  300  on  "Lime-Cement  Brick  Mortar." 
It  outlines  a  series  of  interesting  tests  on  brick  piers. 
which  tests  show  that  the  contract  between  the  mortar 
and  the  brick  is  more  important  than  the  strength  of 
the  mortar  itself.  This  is  interestingly  brought  out 
both  by  the  text  and  by  several  tables  and  graphic 
diagrams. 
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The  Functions  of  an  Eng- 
ineering Department 

By  W.  S.  Vipond 
Under  the  functional  system  of  organization  which  has 
been  adopted  by  many  large  manufacturing  companies,  the 
organization  is  divided  into  several  main  branches,  the  prin- 
cipal of  these  being,— Administrative  Branch,  Sales  Branch, 
Manufacturing  Branch,  Engineering  Branch,  Accounting 
Branch,  Purchasing  Branch. 

The  fundamental  consideration  in  the  lay-out  of  any  or- 
ganization is  that  it  shall  be  such  that  the  activities  of  the 
various  branches  shall  so  function  that  the  work  of  the  com- 
pany shall  be  carried  out  in  a  truly  co-operative  and  mu- 
tually beneficial  way  both  to  the  company  and  emp'oyees, 
without  friction  or  overlapping. 

In  such  organizations  the  duties  of  all  the  different 
branches,  with  the  exception  of  the  engineering  and  manu- 
facturing departments,  are,  as  a  rule,  fairly  obvious  and  can 
be  readily  denned.  In  large  electrical  manufacturing  com- 
panies that  manufacture  apparatus  of  a  technical  nature, 
there  is  always  a  possibility  for  quite  an  overlapping  in  the 
duties  of  the  engineering  and  manufacturing  departments. 

Experience  has  shown  that  a  great  deal  of  the  over'ap- 
ping  can  be  e'iminated  by  the  proper  definition  of  the  duties 
of  each  of  the  departments,  and  it  is  the  purpose  in  this 
article  to  give  the  writer's  opinion  as  to  what  should  properly 
be  considered  as  the  functions  of  an  engineering  department. 
These  may  be  stated  as  follows: — 

'  The  engineering  department  conducts  the  company's 
research,  experimental  and  development  work  in  connection 
with  the  design  of  products,  manufactured  by  the  company, 
or  for  the  company  by  others  for  use  in  manufacture  by  the 
company  or   for  sale  to  customers. 

The  engineering  department  is  responsible  for  the  design 
of  all  apparatus  and  systems  manufactured  by  the  company, 
within  the  limitations  set  up  by  and  agreed  upon  with  the 
manufacturing  department  for  commercia!  manufacturing 
practibility. 

The  engineering  department  is  responsible  for  approval 
of  specifications  covering  material  and  the  designs  of  articles 
so'd  by  the  company  under  arrangements  with,  suppliers, 
whereby  the  company  acts  as  selling  agent  for  such  material 
or  articles. 

The  engineering  department  considers  all  patents  and 
inventions  submitted  to  the  company  for  purchase,  to  deter- 
mine whether  they  contain  matter  which  is  of  interest  to  the 
company  from  a  physical  and  engineering  standpoint. 

The  engineering  department  prepares  for  the  patent  at- 
torney, full  and  complete  descriptions  of  all  inventions  made 
within  the  department,  which  may  contain  ideas  of  patentable 
novelty. 

The  engineering  department  considers  the  drafts  of  all 
patent  applications  to  insure  that  they  are  correct  from  a 
physical    and    engineering    standpoint. 

The  engineering  department  takes  all  necessary  steps  to 
insure  that  all  questions  concerning  the  company's  freedom 
to  furnish  such  apparatus  have  been  presented  to  the  patent 
attorney  for  consideration  before  final  manufacturing  author- 
ization is  placed  in  the  general  manufacturing  department,  or 
with  outside  suppliers. 

The  engineering  department  prepares  inspections  speci- 
fications for: 

(1)  Material  manufactured  or  repaired  by  the  com- 
pany. 


(2)  Material  furnished  but  not  manufactured  by  the 
company. 

The  engineering  department  is  responsible  for  the  quality 
of   the   apparatus   manufactured   or   repaired   and   systems   in 
stalled  by  the  company. 

The  engineering  department  inspects  such  quantities  of 
the  material  manufactured  or  repaired  by  the  company  as 
may  be  necessary  to  insure  that  the  material  will  meet  the 
requirements  of  customers  and  the  prescribed  standards  of 
design. 

The  engineering  department  inspects  material  furnished 
but  not  manufactured  by  the  company  in  order  to  insure 
that  the  material  or  artie'es  furnished  under  such  arrange- 
ments, meet  specifications  covering  material  or  design  of 
articles  that  have  been  approved  by  the  engineering  de- 
partment. 

The  engineering  department  investigates  all  complaints 
with  reference  to  quality  and  determines  the  responsibility 
foi    defective  material   furnished  by   the  company. 


No  Argument  for  Continued  Depression 
in  Canada 

One  of  the  surest  signs  that  our  industrial  depression 
has  passed  the  crisis  and  that  things  are  surely,  if  slowly, 
on  the  mend  is  the  pessimism  of  the  very  men  who  were 
optimists  a  year  ago.  Long  after  everybody  else  had  recog- 
nized the  fundamental  necessity  for  a  period  of  readjust- 
ment these  men  were  still  plunging  ahead,  spending  money 
lavishly,  and  acting  as  if  the  boom  times  would  continue  for- 
ever. Their  judgment  was  bad  and  their  business  has  suf- 
fered. To-day,  these  same  men  are  in  the  depths  of  despon- 
dency, and  the  future  holds  nothing  but  gloom.  When  every- 
body .else  is  beginning  to  feel  that  the  atmosphere  is  clearing 
they  will  not  see  it. 

This  type  of  man  has  a  certain  value  in  the  community 
when  we  get  to  know  him.  He  is  a  useful  barometer  for 
other  to  be  guided  by.  He  belongs  to  the  same  class  as  is 
said  to  be  the  plague  of  the  stock  market— the  man  who 
can  never  sell  because  he  sees  his  stock  going  a  point  higher 
tomorrow  and  never  buy  because  he  thinks  the  markeet 
may  go  lower.  He  is  little  comfort  to  himself  but  he  acts  as 
a  weather-vane  to  those  around  him— while  he  insists  on 
pointing  north  they  realize  the  wisdom  of  going  south. 

So  it  is  in  the  industrial  field  to-day.  Evidences  are 
multiplying  daily  that  we  have  turned  the  corner,  yet  the 
chronic  "sticker"  says  "Terrible  times  ahead."  We  don't 
believe  it.  No  sane  man  is  looking  for  boom  times  in  the 
near  future,  of  course,  but  what  most  men  do  look  for,  we  feel 
sure,  is  a  movement  towards  improvement  that  will  gain  a 
considerable  momentum  before  the  year  is  out  and  be  going 
strong  during  1922. 

Much  depends  on  the  building  trades,  on  the  prices  of 
general  commodities  and  on  labor.  The  prices  of  general 
commodities  have  dropped  very  considerably.  Building,  in 
spite  of  high  costs,  is  making  a  good  record.  Labor,  we 
believe,  is  recognizing  in  general  the  necessity  for  greater 
production  without  increased  costs.  Wages  are  already  re- 
ceding and  will  do  so  further  in  keeping  with  the  prices  of 
other   things. 

Optimism,  tempered  with  common  sense,  and  courage  to 
be  guided  by  our  judgment  rather  than  our  fears,  is  what 
Canadians  need  during  the  next  few  months.  If  there  is 
any  argument  for  a  continued  depression  in  Canada  we  have 
yet  to  hear  it. 
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The  Business  Situation 


Business  at  the  beginning  of  1921.  faced  three 
primary  obstacles  to  the  conduct  of  affairs  on  any- 
thing like  an  normal  plane.  Commodity  prices  were 
still  in  many  eases  a  little  inflated.  Wages  were  still 
mi  a  war  basis.  The  banking  position  was  obviously 
strained.  These  obstacles  are  not  to  hi'  regarded  as 
entirely  overcome,  hut  much  progress  has  been  made 

Six  months  ago  it  scarcely  seemed  possible  that  by 
this  time  prices  for  many  raw  materials  would  have 
reached  a  point  of  approximate  stabilization  :  that 
wage  reductions  would  ha\c  been  accepted  by  work- 
err  in  widely  diversified  industries  in  the  realization 
that  they  were  just  and  necessary,  and  finally  that 
the  banking  postion  as  a  whole  could  have  improved 
t<>  the  extent  indicated  by  the  substantiol  reduction 
in  the  borrowing  of  reported  member  hanks.  Such 
borrowings  have  declined  nearly  40  per  cent,  from  the 
maximum  reached  last  fall. 

Sentiment  with  respect  to  business  will  naturally 
fluctuate  in  times  like  these  The  reaction  from  the 
spurt  in  spring  business  has  caused  disappointment, 
i'he  end  of  the  premature  revival  in  the  automobile 
industry  and  the  renewed  downward  movement  in 
the  prices  of  some  commodities  nptabh  sugar  and 
petroleum  liave  been  f  c  >rs  in  bringing  about  a 
. -pint  of  pessimism  which  is  not  entirely  iusttfied 
when  the  improvement  in  fundamental  conditions  is 
considered. 

On  the  other  hand,  it  is  unwise  to  expect  other  than 
quiet  iiusin  ss  d  iring  tic  summer  months.  Satis 
Factory  recovery  can  only  come  after  a  protracted 
period,  during  which  price  liqudation  must  be  com- 
puted as  to  n  -.  iu'hc  urec'  and  semi  fin««het.  gi>"H  s 
and  confidence   in    the   future   restored.     Closely   con- 


nected,   too,    with   domestic   business  is  the  state  of 
trade  abroad  and  especially  in  Europe  where  political 
considerations  must  he  a  powerful  influence  in  shap- 
ing the  future,      lint  in  this  direction  also  encoui 
ment  may  he  otind  in  the  fixing  of  a  definite  schedule 
reparations    payments  as    well  as  the    now    plainly 
discernible   determination    of   mo-t    of   the   peopli 
ICurope  to  resume  productive  enterprise  as  rapid! 
possible. 

Railroads. 

Progressive  increases  in  the  weekly  totals  •>• 
revenue  freight  loaded  on  the  railroads  of  United 
Mates  which  have  been  advanced  from  <*>7 SH) 
foi  the  week  ending  May  the  28,  indicate  that  railway 
traffic  once  more  is  approaching  levels  which  will 
make  possible  operation  without  loss.  April  state- 
ments of  gross  and  net  earnings;  now  available  for 
most  of  the  principal  systems,  also  exhibit  improve- 
ment over  the  average  for  the  first  three  months 
of  the  year.  It  must  not  he  forgotten  that  comparison 
with  the  corresponds  month  of  1920  is  with  the 
period  of  the  swithchmen's  strike  when  freiht  move- 
ment was  greatly  disorganised  throughout  the 
country  and  was  almost  at  a  standstill  on  main  lines. 
The  favourable  made  in  the  reduction  of  operating 
expenses  during  April  is  also  at  least  in  part  the  re- 
sult ofdetermination  of  many  railroads  to  postpone 
maintenance  and  other  work  ordinarily  undertaken 
it  the  spring  unlill  the  new  wage  scales  announced  l>v 
'1  e  Labour  Hoard  are  put  into  effect  on  July  1.  The 
reductions  announced  by  the  oard  on  June  1.  while 
less  than  the  demands  of  the  railway  manager-,,  are 
large     enough     to    |H.    of    material     assistance      when 

coupled    with    increased    traffic— National    Ban!    of 

Commerce.   New    York. 


The  Beaver   Building  for   the  Construction 
Industries 

It  i>  a  happv  coincidence  that  the  fine  building 
being  erected  lor  the  Construction  Industries  in  Mon- 
treal—described elsewhere— should  he  named  the 
"I '.caver  Building"  for  it  is  certain  that  no  industry 
is  more  typical  of  our  national  characteristic 
busy  as  a  beaver.  It  was  also  a  hapnv  thought  on  the 
"'  of  Montreal  contractors  that  thev  should  build 
a  home  of  their  own.  making  it  at  the  same  time 
worth?  of  the  indu-trv  it  will  represent.  Not  pnly 
will  such  a  building  impress  the  general  public  with 
ilv  importance  and  unity  of  the  "Building  and  Con- 
struction" field  hut  it  will  exert  a  big  influence  in 
br*nging  the  various  contracting  classes  and  individ- 
uals together  and  "keeping"  them  together.  Thus  the 
rdustry  will  gain  respect  and  confidence  alike  from 
the   members   themselves  ami   from   the   public. 

I  his  action  of  the  Montreal  Exchange  is  one  that 
may  well  he  emulated.  The  outstanding  precedent  is 
the  United  Engineering  Building  of  New  York,  where 

tically  every  engineering  organization  in  the 
United   States   has   its   head   office.     A   similar   nolicv 

I  fen  discussed  in  various  Canadian  cities.  It  is 
v  erv  much  to  the  credit  of  the  building  and  constmc- 
ndustrv  of  Montreal— as  it  will,  undoubtedly,  be 
to  their  profit — that  thev  should  have  heen  the  rirst 
in  Canada  to  see  and  accept  the  advantaes  of  this 
form  of  co-operation. 
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Building  Interests  of  Montreal 
Centralized  in  One  Building 

Montreal  Builders'  Exchange  Intend  to  Proceed  With  the  Erection 

of  an  Office  Building  to  be  Owned  and  Used  by 

Construction   Firms 


The  new  building  of  the  Montreal  Builder's'  Ex- 
change, to  be  errected  on  the  site  of  the  old  St. 
Andrew's  Church,  on  the  west  side  of  Beaver  Hall 
Hill,  will  be  known  as  the  Beaver  Building.  It  will 
be  ten  storeys  high  and  have  a  frontage  of  146  feet, 
on  Beaver  Hall  Hill,  127  feet  on  Lagauchetiere  Street, 
and  128  feet  on  Belmont  Street,  the  total  area  being 
19,615  square  feet 

For  the  purpose  of  erecting  and  operating  the 
building  a  separate  company,  the  Beaver  Building 
Company,  Limited,  has  been  formed  witr  a  capital  of 
one  million  dollars.  The  officers  are  :  President, 
Mr.  K.  D.  Church,  (Church,  Ross  &  Co.  Limited)  ; 
vice-president,  Mr.  Wm.  Rutherford.  (William 
Rutherford  &  Sons  Co.  Limited)  ;  secretary-treasurer 
Mr.  R.  M.  Davy  (Dominion  Bridge  Co.  Limited)  ; 
directors.    Messrs.    John    Grieve,     (Dominion     Paint 


Works,  Limited).  A.  W.  Bremner.  (A.  Hremner. 
Limited),  A.  T.  Alexander,  (National  Brick  Co., 
Laprairie,  Limited),  and  J.  P.  Anglin.  (Anglin- 
Norcross,  Limited  ). 

It  is  hoped  t < >  commence  operations  or  the  demoli- 
tion of  tre  existing  building  immediately,  and  to  pro- 
ceed with  actual  construction  at  the  end  of  August. 
Under  the  scheme  of  financing,  every  tenant  of  the 
building  will  be  a  joint  proprietor,  as  for  every  fi 
office  space  occupied,  he  will  take  up  five  dollirs 
worth  (jf  stock.  The  intention  is  to  make  the  build- 
ing a  centre  of  the  constructional  industries,  thus 
f i cilitating'business.  The  building  interests  will  rave 
the  advantage  of  being  located  in  a  structure  wrere 
tre  offices  of  the  Builders'  Excha  ..ted.    I* 

is  also  proposed  to  allocate  space  on  the  main  ground 
floor  for  the  exhibit  of  builders'  materials, 


The   adjoining  illustration 

slums  the  new  building  to 
in-  erected  bj  tin-  Montreal 
Builders'  Exchange  as  a  bus- 
iness centre  for  the  cnnstuc- 
tion    industries    o!    ihe  city. 

It  is  intended  that  the  new 

building  will  present  a  fine 
expression  of  the  architect's 
anil  builder's  ait. 
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The  plans  have  been  drawn  up  by  Mr.  D.  J.  Spencc, 
Montreal.     They  provide  for  a  building  of  fireproof 

masonry,  reinforced  with  steel.  The  exterior  wails 
pre  to  be  of  stone  Up  to  the  second  storey  and  above 
the  main  cornice,  tre  intermediate  walls  being  of 
brick.  To  use  the  words  of  the  directors  ;  "  In  every 
hne  of  its  distinctive  design,  in  every  detail  ol  its 
appointments,  it  will  present  a  fine  expression  of  the 
architect's  and  the  builder's  art,  and  its  commodious 
interior  will  set  a  standard  n  office  build.n 

'1  lie  plans  have  been  so  drawn  that  every  office 
will  be  an  outside  office.  To  provide  for  an  abun- 
dance of  light,  a  wide  space  will  he  left  on  the  west 
side  instead  of  resorting  to  any  court  or  area  for  ligrl 

There  will  be  two  entrances,  tre  main  or  front 
entrance  on  Belmont  Street  at  the  upper  level,  and  a 
convenient  entrance  on  the  corner  of  Lagauchetiere 
Street  and  Beaver  Hall  Hill  on  the  lower  level,  which 
with  a  battery  of  four  fast  elevators,  give  quick  access 
to  and  exit  from  the  building. 

The  elevators,  stairs  and  lavatories  being  in  the 
centre  of  the  building,  give  the  best  possible  service 
and  the  shortest  distance  to  each  individual  offiice. 

The  finished  floors  of  corridors  and  public  spaces 
are  to  be  of  tile.  All  office  floors  are  to  be  hardwood, 
finished  cement  or  cement  covered  with  battleship 
linoleum. 

The  heating  will  be  furnished  by  low  pressure  or 
vapor  steam,  botr  direct  and  indirect.  Electric  fans 
will  force  fresh  filtered  air  in  and  exhausts  out  by 
ct.  cts  to  the  roof  All  public  portions,  corridors, 
lavatories,  etc.,  are  to  be  given  forced  ventilation, 
and  all  offices  will  open  directly  to  the  outside  air.  A 
watchman's  clock  system  and  burglar  alarm   will   be 


installed    to    insure    a    watchman's     'nspection    and 

" 'i    •    protection.     Fire-proof    vauit    space    win    be 

provided   on   each    floor.       Provision    i>   made   for  a 

club  and  restaurant  on  the  top  floor. 

The  floor  space  will  be  15,000  feet  per  floor,  or  a 
t  tal  of  H.O.OOO  feel 

'i  tie  idea  is  to  let  out  the  construction  among  the 
various  sections  of  the  building  trades,  although  no 
do.ibt  one  firm  will  h  v-*  gen 'ra  cha-gc  o'  constrac- 
tion.  The  total  co-t,  n-ludipg  ihi  prcund,  is  esti- 
mated at  two  .ni"ion    'ollars 

Thf  B  'i'des'  Exchange  is  now  located  at  10 
Belmont  Street,  Montreal. 


Mr  B.  Blonde,  general  contractor,  London,  (int., 
has  closed  a  contract  with  the  Separate  School  Board 
of  trat  city  to  c  ra  i!ete  a  two  room  school  <»n  Wilson 
Avenue  London  West,  taking  care  of  the  require- 
ments to  accommodate  a  four  room  school.  Mr. 
Blonde  is  also  under  contract  to  build  an  extension  to 
St.  John's  school  on  Hill  Street.  These  two  contracts 
run  into  some  $.$5,000.  The  British  American  Oil 
Company  have  also  closed  a  contract  with  Mr.  Blonde 
[  >r  t  v  erection  ol  a  oloie-nouse  and  garage  in  tre  city 
of  Chatham,  at  a  cost  of  $8,300. 


'i  he  .Department  of  the  interior.  Dominion  of 
Canada.  Reclamation  Service.  H.  F.  Drake,  director, 
rave  issued  Water  Supply  Bullet'n  No.  11.  being 
stream  measurements  of  the  provinces  of  Alberta 
and  Saskatelu  wan.  The  bulletin  covers  operations 
for  the  year  ended  September  30,  1919. 


Milin   floor  jui.l  typjoal   floor   plu  oi  the   IVaver  buikting 
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How  Labor  is  Responsible  for 
High  Building  Costs 

The  Enforcement  of  Arbitrary  Regulations  by  Many  Unions  Has 

Contributed  to  the  Stagnation  of  the  Construction  Industry 

by  Preventing  the  Use  of  Economical  Methods 


A  RBITRARY  regulations  of  many  labor  unions  are 
**  responsible  to  a  large  degree  for  the  prevailing  high 
cost  of  construction.  In  many  instances,  economies  that 
contractors  would  work  out  are  forbidden  by  the  unions 
and  the  contractor,  if  he  works  on  the  closed  shop  plan, 
must  perforce  conduct  his  business  along  the  lines  of 
these  mandatory  rulings.  Some  interesting  facts  along 
this  line  were  contained  in  a  paper  under  the  title  "The 
Responsibility  of  Organized  Labor  for  the  Stagnation  in 
the  Building  Industry."  by  Charles  R.  Gow,  read  before 
the  Boston  Society;  of  Civil  Engineers.  Mr.  Gow,  as  an 
army  officer  in  charge  of  important  construction  work 
during  the  war,  had  a  most  excellent  opportunity  to  ob- 
serve the  impediments  which  were  placed  in  the  way  of 
economical  building  operations  by  the  various  unions  of 
the  building  trades.  Some  of  his  observations  are  set 
down  herewith  and  they  apply  equally  as  well  to  Cana- 
dian conditions,  inasmuch  as  our  own  unions  are  tied  up 
with  the  international  organization. 

Rules  Affecting  Foremen. 

Substantially,  all  working  rules  require  that  foremen 
shall  be  merribers  of  unions.  The  effect  of  this  provision 
is  to  subject  the  foremen  to  two  conflicting  influence-. 
If  he  is  loyal  to  his  employer  he  may  be  deemed  offensive 
to  his  union;  and  if  he  satisfies  the  union,  it  often  is  be- 
cause he  has  been  disloyal  to  his  employer. 

During  the  construction  of  the  Boston  army  base  a 
foreman's  union  card  was  taken  from  him  and  he  was 
debarred  by  the  union  from  further  connection  with  the 
work.  Upon  inquiring  of  the  union  officials  I  was  in- 
formed that  the  charge  heard  against  him  was  that  he 
used  profanity  to  the  men.  It  appeared  that  his  case 
had  been  considered  by  a  secret  tribunal  which  had  rec- 
ommended his  expulsion,  and  the  findings  were  approved 
by  the  union  membership.  The  records  showed  that  -he 
was  one  of  the  most  efficient  foremen  on  the  work  in 
the  matter  of  low  production  cost  and  satisfactory  work- 
manship. It  seemed  clear  to  me  at  the  time  that  he  had 
been  disciplined  because  of  too  much  insistence  upon  re- 
sults from  his  men. 

The  trade  rules  of  the  carpenters'  district  council  pro- 
vides that:  "While  all  foremen  should  prove  their  effi- 
ciency as  such  they  shall  not  rush, "use  abusive  language 
or  otherwise  abuse  workmen  under  their  direction.  A 
violation  of  this  rule  is  punishable  by  a  fine,  expulsion 
from  the  job,  or  both." 

The  rules  of  the  plumbers'  union  provide  that  "It 
shall  be  the  duty  of  all  foremen  to  report  any  man  late 
on  the  job  to  his  employer  at  the  time  it  occurs."  This 
rule  appears  to  be  commendable  in  its  nature  until  it  is 
explained  that  the  union  insists  that,  inasmuch  as  this 
is  the  only  expressed  stipulation  of  its  kind  in  the  rules, 
it  therefore  follows  that  the  foreman  can  report  only 
this  infraction  and  no  Oilier  to  his  employer. 

A  for-;:.  an  in  the  painters'  union  is  prohibited  from 


commenting  as  to  whether  a  man  is  doing  a  proper  or  im- 
proper amount  of  work. 

The  electricians  and  lathers  both  submitted  demands 
January  1  last  requiring  that  on  jobs  employing  three  or 
more  men  a  foreman  shall  be  employed,  or  at  least  one  of 
the  men  should  receive  a  foreman's  pay. 

Restriction  of  Apprentices. 

Another  matter  which  has  been  taken  from  the  em- 
ployers' control  by  the  unions  is  that  of  selecting  and 
employing  apprentices  in  the  several  trades.  Young  men 
desiring  to  learn  a  trade  in  former  years  were  accustomed 
to  apprentice  themselves  to  an  employer  who  undertook 
to  train  them  and  eventually  lit  them  to  serve  as  finished 
journeymen.  This  system  seme  years  ago  became  of- 
fensive to  the  unions  because  it  was  believed  that  loo 
many  journeymen,  were  being  educated  for  the  welfare  of 
the  unions.  Also  apprentices  were  used  for  many  of  the 
simpler  duties  to  the  exclusion  of  union  journeymen. 
Therefore,  the  unions  ultimately  insisted  that  apprentices 
should  be  furnished  only  through  the  unions. 

Since  that  time  many  rules  have  been  established  by 
the  unions  regulating  the  selection,  employment,  and 
work  of  apprentices.  The  general  tendency  has  been  to 
restrict  greatly  the  allowable  number  of  such  apprentices 
and  to  select  them  with  regard  to  their  union  proclivities 
and  affiliations. 

Limitation  of  Equipment. 

As  to  rules  which  prohibit  work  being  done  in  the 
most  economical  manner  it  is  provided  by  the  plumbers' 
and  steamfitters'  unions  that  all  piping  up  to  2'„>  in.  in 
diameter  must  be  cut  on  the  job  by  hand.  It  would, 
of  course,  be  very  much  cheaper  to  have  all  of  the  piping 
cut  to  exact  measure  in  the  shop.  usin<;  power  machines 
for  the  purpose,  or  even  to  cut  it  on  the  job  using  power. 

The  ornamental  work  in  plastering  was  once  cast  in 
molds  at  the  shop  and  erected  a-  units  by  the  plasterers. 
Now  the  union  requires  that  all  of  this  work  must  be  done 
in  place  by  hand  work.  Paint-spraying  machines  nave 
recently  been  invented  which  may  be  effectively  used  for 
painting  flat  surfaces.  Government  tests  have  demon- 
strated their  efficiency  and  cheapness  as  compared  with 
hand  painting.  The  rules  of  the  painters'  union,  how- 
ever, prohibit  their  use.  The  painters'  union  also  pro- 
hibits the  use  of  a  brush  more  than  4V.  in.  wide  in  ap- 
plying paint  by  hand.  The  plasterers'  union  specifies  the 
particular  size  of  hod  to  be  used  and  also  requires  that 
no  bag  material  shall  weigh  more  than  100  lbs.  The  evi- 
dent intention  of  the  rules  just  referred  to  is  to  make 
work  for  more  men  regardless  of  economic  considera- 
tions. 

Skilled   Mechanics   for   Unskilled   Work. 

Another  group  of  rules  is  aimed  to  compel  the  use 
of  high  priced,  skiiled  mechanics  to  do  unskilled  work 
which   any    intelligent   laborer   might   do.      For  example. 
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plumbers  must  handle  all  plumbing  materials  after  they 
have  been  delivered  on  the  first  floor.  An  employer 
might  prefer  to  lift  the  bathtubs  for  the  upper  stories 
by  mean-  of  a  derrick,  but  the  rules  provide  that  they 
must  be  handled  by  plumbers.  Automatic  electric  pumps 
are  frequently  installed  for  permanent  drainage  of  sub- 
ways and  deep  basements,  and  are  found  to  require  only 
occasional  inspection  for  oiling.  On  a  construction  job, 
however,  such  a  pump  requires  the  constant  attention  of 
a  union  engineer  at  $1  per  hour.  Similarly,  a  small  gaso- 
!ine-driven  diaphragm  pump  of  the  type  formerly  oper- 
ated by  hand  now  requires  a  union  engineer,  although 
any  intelligent  water  hoy  is  competent  to  do  the  actual 
work  required  for  him  in  addition  to  his  other  duties. 

Unearned  Pay. 

A  steam-operated  derrick  engine  on  a  certain  job 
properly  required  a  hoisting  engineer.  An  electrically 
driven  concrete  mixer  on  the  same  job  did  not  necessarily 
require  a  skilled  engineer,  but  employed  one  neverthe- 
less. On  the  same  job  there  were  two  other  machines  in- 
stalled, an  electrically  operated  cable  drum  for  hauling 
charging  cars,  and  a  small  air  compressor  also  electrically 
driven  to  furnish  air  for  some  jack  hammers.  The  union 
temporarily  could  not  supply  engineers  for  the  two  latter 
machines,  but  provided  that  the  wages  which  would  have 
been  paid  to  an  engineer  on  the  compressor  should  be 
divided  between  the  two  members  of  the  union  who  were 
employed.  Also  it  was  directed  that  upon  any  day  on 
winch  the  cable  drum  was  operated  an  additional  two 
hours'  pay  should  he  allowed  one  of  these  men.  No  ser- 
vice was  rendered  by  these  men  in  connection  with  the 
operation  of  either  machine,  but  each  man  received  twelve 
hours'  pay  for  eight  hours'  work,  and  if  the  second  ma- 
chine was  operated  one  man  was  allowed  fourteen  hours'  ■ 
pay  for  his  eight  hours'  work. 

On  another  job  two  piledriver  engines  were  employed, 
each  operated  by  a  union  engineer.  Two  small  electri- 
cally-driven concrete  mixers  were  in  use  at  the  same  time 
and  the  only  labor  required  to  be  done  upon  them  was 
that  of  throwing  in  the  switch  to  admit  the  electric  cur- 
rent. This  work  was  done  by  the  concrete  foremen.  The 
union  required  that  each  engineer  on  the  piledrivers  be 
paid  two  hours'  extra  each  day,  although  neither  engineer 
ever  tended  the  apparatus  in  question. 

The  carpenters'  union  requires  that  all  temporary 
work,  such  as  erecting  working  stagings  and  the  like,  shall 
be  done  by  union  carpenters;  also  that  the  stripping  of 
forms  from  concrete  surfaces  must  be  done  by  carpen- 
ters, although  it  has  until  very  recently  been  done  in  a 
perfectly  satisfactory  manner  by  laborers. 

All  men  employed  on  or  around  piledrivers  and  light- 
ers which  are  engaged  upon  wharf  building,  except  the 
engineers,  must  be  union  wharf  builders,  a  branch  of  the 
carpenters'  union.  Many  of  these  men  do  purely  laboring 
work,  but  because  of  their  rating  draw  skilled  men's  pay. 

For  several  yeara  after  remforced-oonerete  work  was 
introduced  into'  this  locality  the  steel  reinforcing  ban 
used  to  strengthen  the  concrete  were  handled  and  placed 
by  common  labor.  Later  it  was  provided  in  the  rules 
of  the  iron  workers'  union  that  all  of  this  work  should 
be  done  by  members  of  that  organization.  A  recent  job 
in  this  locality  was  done  by  a  non-union  contractor  using 
laborers  to  handle  and  place  the  reinforcing  -tee]  at  a 
cost  of  $7  per  ton.  A  similar  union  job  going  on  at  the 
Same  time  required  union  iron  workers  for  this  purpose 
at  a  cost  of  S.^7  per  ton. 

L'nion  iron  workers  must  also  he  used  to  do  any  work- 
in  the  nature  of  rigging;  that  is,  the  erecting,  dismantling 
or  Operating  of  derricks    (other  than   operating  the  en- 


gine-;; loading  or  unloading  of  machinery;  erecting. 
moving  or  dismantling  tower-,  chute-,  etc.  At  the  army 
base  job  there  were  u-ed  a  large  number  of  \ery  light 
derricks  hoisting  small  bucket-  out  of  the  foundation  ex- 
cavation. The  men  actually  used  for  -ignaling  the  en- 
gineer when  to  start  and  to  stop  were  recruited  from  var- 
iou-  walks  in  life,  some  being  former  street  sweepers, 
some  retired  bar  tenders,  other-  having  served  as  jani- 
tors, but  all  at  that  time  rated  under  a  union  i>errrrit  card 
as  skilled  union  iron  worker-. 

Stoves  used  at  night  for  the  drying  out  of  pla-tering 
may  not  be  looked  after  by  the  ordinary  watchman,  but 
must  he  attended  by  a  member  of  the  plasterer  tender- 
union.  Similarly  all  dirt  or  debris  made  by  the  plasterer 
must  lie  cleaned  up  by  a  union  tender  and  not  by  unskilled 
labor. 

Union  plumbers  must  he  u-ed  to  lay  temporary  piping 
for  construction  purposes  only,  a-  well  a-  the  suction  and 
discharge  piping  of  pumps.  L'nion  sprinkler  titters  must 
be  employed  to  lay  underground  cast-iron  pipe  which 
conduct  water  to  the  sprinkler  sy-tem.  and  union  plumb- 
ers similarly  must  lay  cast-iron  water  pipe  connecting 
with  the  building  plumbing.  Neither  of  these  trade-  i- 
as  efficient  as  a  trained  labor  gang  experienced  in  thi- 
class  of  work. 

Unions'  Power  Over  Contractors. 

There  are  numerous  rules  of  a  purely  dictatorial  char- 
acter which  serve  to  restrict  the  employer  in  the  exer- 
cise of  his  natural  functions,  as,. for  instance,  the  plumb- 
ers' rules  provide  that  the  employing  plumber,  or  one  of 
them  if  it  is  a  firm,  may  do  so-called  jobbing  work  in 
the  shop  provided  he  does  not  do  more  than  50  per  cent 
of  all  the  jobbing  to  he  done.  The  plasterer-'  union 
rules  provide  that  "the  employer  shall  he  allowed  the 
privilege  of  closing  his  weekly  payroll  on  Thursday  night 
in  the  Greater  Boston  district." 

A  revised  constitution  of  the  lather-'  international 
union  adopted  at  the  annual  convention  at  Toledo  in  Sep- 
tember of  last  year  provides  that  "all  locals  shall  ha\e 
power  to  regulate  the  granting  of  permits  to  contracting 
lathers,  provided :  First,  that  the  fee  charged  the  con- 
tractor or  solicitor  shall  be  left  to  the  discretion  of  each 
local  but  not  to  exceed  $100  and  the  resident  limit  cannot 
exceed  one  year."  The  effect  of  this  rule  i>  actually  to 
prohibit  any  contracting  lather  from  doing  business  un- 
lesa  he  first  secures  from  the  union  a  permit  not  to  exceed 
the  sum  of  $100,  which  permit  must  be  renewed  yearly. 

The  lathers'  union  rule-  also  contain  a  provision  that 
men  working  less  than  four  hours  shall  he  entitled  to  at 
least  four  hours'  pay  and  if  more  than  four  hours  he 
must  be  paid  at  least  eight  hours'  pay. 

The  painters'  union  require-  that  men  -hall  not  go  to 
the  shops  for  tools  or  materials  during  the  noon  hour, 
but  may  only  do  so  during  the  working  time.  Similarly. 
the  lathers'  union  provides  that  men  shall  not  he  shifted 
from  one  job  to  another  during  the  noon  hour. 

Both  lathers'  and  plasterers'  unions  insist  that  when 
employers  have  occasion  to  do  work  within  the  jurisdic- 
tion of  another  local  50  per  cent  of  the  men  must  lie  hired 
from  that  local.  The  lathers'  union  specifie-  the  particu- 
lar kind  of  nail-  and  staples  which  the  employer  must 
furnish. 

Pay  While  Not  Working. 

The  hoisting  engineers'  union  direct-  that  men  wh  > 
re[>ort  for  duty  shall  be  paid  two  hour-'  pay  for  re|>orting 
if  not  put  to  work  unless  they  have  l>een  notified  at  the 
end  of  the  previous  shift  not  to  report.  Thus,  if  it  hap- 
pen- to  l>e  stormy  in  the  morning  Ml  that  no  work  can 
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be  done,  the  engineers  must  still  be  paid  $2  for  reporting. 
If  an  engineer  is  put  to  work  at  all  on  the  day  shift  he 
is  entitled  to  at  least  four  hours'  pay  and  eight  hours' 
pay  if  he  starts  to  work  on  a  night  shift.  The  engineer 
must  be  paid  one  hour's  pay  for  getting  up  steam,  which 
work  he  shall  do  unless  the  night  watchman  is  also  a 
licensed  man,  in  which  case  the  latter  may  get  up  steam 
for  the  engineer. 

If  any  work  is  done  or  with  an  engine  during  the  ab- 
sence of  the  regular  engineer,  he  must  be  paid  just  as  if 
he  had  been  present.  In  one  case  an  engineer  was  re- 
quested by  his  employer  to  work  on  Saturday  afternoon 
and  Sunday  in  order  to  make  some  needed  repairs  on  his 
engine  so  that  the  work  would  not  be  tied  up  on  the  fol- 
lowing Monday.  The  engineer  refused  because  of  an- 
other engagement.  Thereupon  the  employer  hired  some 
machinist  from  a  near-by  shop  who  made  the  desired 
repairs.  The  engineer  subsequently  made  a  claim  for 
and  received  pay  at  double-time  rates  for  the  period 
during  which  the  machinst  worked. 

Some  steel  reinforcement  was  placed  by  union  iron 
workers  on  a  Saturday.  On  the  following  Sunday  a  gang 
of  laborers  was  used  to  place  concrete  around  the  rods. 
The  steel  was  found  to  be  not  in  its  correct  position,  and 
so  was  taken  out  and  replaced  by  the  laborers.  The  iron 
workers  subsequently  demanded  and  received  pay  for 
the  work  as  if  they  had  been  present. 

A  hoisting  engineer  can  be  used  to  operate  only  a 
particular  machine.  Even  though  his  engine  be  tempo- 
rarily idle  he  cannot  be  shifted  to  another,  but  a  second 
man  must  be  employed  for  this  purpose.  On  one  job 
some  repairs  were  to  be  made  upon  a  large  grab  bucket. 
Machinists  were  brought  out  on  a  Sunday  to  do  the  work. 
An  occasional  lift  by  means  of  a  derrick  was  required 
for  a  few  minutes  at  a  time.  An  engineer  who  was  on 
duty  looking  after  the  pump  was  competent  to  do  the 
necessary  work,  but  he  could  not  be  used  because  the 
rules  required  that  the  regular  engineer  on  the  derrick 
was  the  only  man  who  could  touch  the  machine  at  any 
time.  As  a  result  the  regular  man  was  used  and  paid 
at  double-time  rates  to  make  about  six  or  eight  lifts,  while 
the  other  engineer  was  an  interested  spectator.  Inciden- 
tally it  costs  an  engineer  $5  :ine  if  he  is  caught  breaking 
this  rule. 

Miscellaneous  Regulations. 

A  hoisting  engineer  not  only  must  confine  himself  to 
his  own  machine,  but  he  must  not  furnish  steam  to  a 
second  unit  until  he  receives  two  hours'  extra  pav  pet- 
day  for  so  doing.  Furthermore,  not  more  than  one  extra 
machine  can  be  attached  to  his  boiler.  No  engineer  is 
permitted  to  take  the  place  of  a  discharged  engineer  with- 
out first  securing  the  permission  of  the  business  agent 
of  the  union. 

Practically  all  the  unions  have  adopted  a  rule  that 
members  must  'be  paid  off  during  working  hours  and  art- 
entitled  to  pay  at  overtime  rates  for  all  time  while  waiting 
for  pay  after  hours. 

The  cement  finishers'  union  insists  that  the  employer 
cannot  hire  his  men  direct  but  only  through  the  union 
office. 

A  contractor  cannot  choose  which  engineer  he  desires 
to  keep  when  one  or  more  machines  are  shut  down.  He 
must  release  the  man  whose  engine  is  dispensed  with 
even  though  this  be  his  best  man. 

Engineers  are  not  allowed  to  operate  the  water  valve 
on  a  concrete  mixer  although  the  valve  is  purposelv  placed 
witjam:  easy  reach  of  the/ operator  of  the  machine  The 
engineer  must  step  aside  each  time  the  mixer  is  turned 


to  allow  a  laborer  to  take  his  place  for  a  few    seconds  to 
turn  the  water  valve. 

The  electricians'  union  rules  require  that  members 
working  in  the  harbor  shall  be  paid  from  time  of  leav- 
ing to  return,  and  in  no  case  for  les>  than  a  full  day. 
The  minimum  period  for  which  an  electrician  may  be 
paid  is  one-half  day.  The  1921  demand  of  the  engineers' 
union  provides,  respecting  overtime,  that  "an  engineer 
shall  receive  not  less  than  two  hours'  pay  for  any  fraction 
of  an  hour's  work."  The  stone  cutters'  union,  in  order  to 
penalize  any  work  done  outside  of  its  jurisdiction,  pro- 
vides that  its  rate  of  pay  shall  be  5c.  an  hour  more  than 
the  normal  rate  for  work  done  on  stone  which  has  been 
partially  worked  elsewhere. 

A  certain  wood  carver  paid  h*s  nun  the  union  rate 
and  in  addition  gave  them  a  bonus  for  all  work  over  a 
definite  amount.  The  union  agent  upon  discovering  this 
fact  ordered  the  practice  stepped  on  the  ground  that  it 
served  as  too  much  of  a  Spur  to  the  men. 

Jurisdictional  Disputes. 

One  of  the  annoying  and  expensive  feature-  ol  trade- 
unionism  in  the  building  industry  is  that  pertaining  to 
jurisdictional  disputes.  There  are  some  twenty-seven 
separate  trade  unions  which  have  to  do  with  building 
work.  Frequent  questions  arise  between  them  as  to 
which  one  is  entitled  to  do  certain  work.  For  instance, 
carpenters  and  iron  workers  quarrel  over  the  question 
of  which  has  the  right  to  set  steel  sash  and  door  frames. 
The  iron  workers  and  steam  fitters  both  claim  the  right 
to  install  pipe  railing. 

Electricians  and  elevator  constructors  disagree  over 
the  placing  of  certain  devices  in  connection  with  electric 
control.  Iron  workers  and  metal  lathers  both  claim  the 
work  of  placing  steel  reinforcing.  Cement  finishers  and 
bricklayers  each  insist  upon  pointing  around  steel  sash. 
Stone  cutters  and  cement  finishers  each  claim  the  rubbing 
down  of  concrete  surfaces. 

During  the  construction  of  the  army  base  a  number 
of  pulsometers  were  used  in  connection  with  the  founda- 
tion work.  They  required  frequent  relocating  and  each 
time  they  were  removed  it  necessitated  the  use  of  two 
steam  fitters  to  disconnect  and  reconnect  the  steam  pipes; 
two  plumbrs  to  remove  and  replace  the  suction  and  dis- 
charge pipe;  then  iron  workers  to  hoist  and  lower  the 
apparatus  in  the  holes  and  an  engineer  to  turn  the  steam 
valve.  The  engineer  and  a  good  laborer  could  have  done 
all  of  the  work  required  in  much  less  time  and  in  an 
equally  satisfactory  manner. 


Unique  Exporting 

On  March  19th,  the  Austin  Machinery  Corpora- 
tion of  Chicago  received  an  urgent  Mexican  shipment 
order  from  the  New  England  Fuel  Company.  This 
called  for  an  Austin  model  6-T  crane  rigged  for  clam- 
shell bucket  operation.  This  machine  was  loaded  at 
Toledo  immediately  and  on  arrival  at  ship's  side  at 
Port  Arthur,  was  met  by  a  big  tanker  awaiting  the 
crane's  arrival  with  steam  up.  A  little  gasoline  and 
oil  were  put  into  the  engine.  It  was  cranked  up  at 
once,  the  engine  turned  over,  and  the  machine  walked 
off  the  freight  car  under  its  own  power,  across  the 
dock,  across  two  12  by  12  timbers  laid  between  the 
dock  and  the  boat,  crawling  directly  onto  the  deck 
of  the  tanker,  which  was  all  ready  to'  put  to  sea.  The 
tanker's  derrick  picked  up  the  boom  of  the  crane  from 
the  flat  car,  set  it  on  the  deck,  and  the  machine  and 
boom  were  lashed  down  on  the  deck  the  same  after- 
noon,   and    the    tanker    immediately    got    under    way. 
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The  run  to  Tampico  was  made  in  a  few  days,  the 
lashings  were  east  off,  and  again  the  machine  walked 
off  the  deck  of  the  tanker  under  its  own  power  onto 
the  private  dock  of  the  oil  company.  The  tanker's 
derrick  again  picked  up  the  boom,  loaded  it  on  the 
dock,  the  boom  was  fitted  to  the  crane  and  it  immedi- 
ately walked  to  its  working  location  and  started  doing 


its  job  just  twenty-six  days  from  the  day  the  order 
was  placed. 

The  Austin  Machinery  Corporation  believe  this  is 
a  record  in  delivery  of  a  machine  from  factory  to 
working  operation  in  the  export  field,  and  this  crane 
has  been  on  the  job  giving  overtime  service  every  day 
since. 


Prevention  of  Accidents  From 
Falls  and  Falling  Objects 

A  Matter  of  Important  Interest  to  Contractors  and  Builders— Faulty 

Legislation  Partly  Responsible  for  the  Prevalence  of 

Accidents— The  Value  of  Safety  Education 

By  John  Dofr-rrtt.  Secretary,  Toronto  Building  Trades  Council,  at  the  annual  meeting  61  (ha  Ontario  Safety  League 


TEARING  up  the  question  of  falls,  it  appears  to  the 
■*■  author  that  these  could  be  divided  into  two  classes, 
namely,  preventable  and  unpreventable.  Under  the 
first  class  would  come  falls  in  and  around  new  build- 
ings, such  as  falls  from  ladders,  scaffolds,  walls  and 
roofs,  also  falls  from  unprotected  floor  openings  and 
elevator  shafts.  It  would  probably  be  information  for 
a  large  number  to  learn  that  in  1913  the  government 
of  Sir  James  P.  Whitney  enacted  legislation  known  as 
the  Ontario  Building  Trades  Protection  Act,  the  pro- 
visions of  which  have  undoubtedly  done  much  to- 
wards minimizing  the  number  of  accidents  among  the 
men  of  the  building  trades.  The  benefits  of  this  legis- 
lation are  only  derived  however  by  the  workers  of 
the  building  trades  who  are  engaged  at  their  callings 
in  the  cities  and  towns  where  the  municipalities  have 
their  building  by-laws  and  authorized  building  inspec- 
tors to  see  that  same  are  enforced  together  with  the 
provisions  of  the  Ontario  Building  Trades  Protection 
Act.  This  means  that  in  territory  without  municipal 
organization,  where  no  building  by-laws  are  in  force, 
there  are  no  building  inspectors  to  enforce  the  Provin- 
cial Act.  This  can  be  remedied  by  the  Ontario  Gov- 
ernment appointing  inspectors  under  Section  4  of  the 
Building  Trades  Protection  Act.  By  so  doing  the  pro- 
tection and  benefits  of  this  legislation  would  be  ex- 
tended to  all  workers  engaged  in  the  building  industry 
of  Ontario. 

Falls  from  ladders  appear  to  be  very  numerous, 
caused  in  the  majority  of  cases  by  ladders  slipping.  A 
large  number  of  these  accidents  could  be  avoided  by 
placing  rubber  on  the  feet  of  the  ladders  in  the  same 
method  as  applied  to  the  crutches  of  cripples. 

Falls  down  stairways  are  in  most  cases  caused  by 
worn  oil  cloth  or  carpet  tripping  persons.  Quite  a 
percentags  of  falls  of  this  nature  could  be  avoided  by 
the  installation  of  handrails  on  all  stairways. 

The  number  of  falls  down  elevator  shafts  in  the 
province  of  Ontario,  and  especially  in  Toronto  are  in- 
creasing at  such  a  rate  that  the\  now  stand  almost  on 
a  par  with  automatic  fatalities. 

These  accidents  will  continue  to  increase  until  such 
time  as  the  provincial  government  sees  fit  to  put  on 
the  statute  books,  efficient  laws  governing  the  instal- 
lation of  all  elevators,  escalators,  their  upkeep  and  see- 
ing that  their  safety  appliances,  cables,  doors,  etc.,  are 
kept  in  perfect  order.    The  last  four  fatal  accidents,  all 


happening  within  a  period  of  four  months,  are  a  ter- 
rible example  of  the  toll  which  elevators  are  taking  of 
human  beings  in  Toronto  alone.  This  is  not  taking 
into  account  the  major  and  minor  accidents  which  are 
daily  occurring  and  are  not  given  prominence  in  the 
daily  press. 

Legislation  at  Fault. 

Back  of  all  the  accidents,  those  which  appear  in 
print  and  the  hundreds  which  never  see  the  Jight  of 
day,  but  are  settled  privately  lies  the  faulty  legislation 
or  lack  of  it  governing  elevator  work. 

In  the  Province  of  Ontario  we  have  approximately 
4,000  elevators.  In  Toronto  alone  about  2,000,  and 
only  about  35  percent  of  those  in  Toronto  are  in- 
spected by  the  City,  and  they  being  mostly  passenger 
elevators  and  inspected  once  a  month.  The  city  in- 
spectors are  not  allowed  to  inspect  freight  elevators 
in  manufacturing  plants.  From  this  it  can  be  readily 
seen  that  in  Toronto  65  percent  of  the  elevators  are 
practically  without  any  inspection.  Theoretically  they 
are  supposed  to  come  under  the  jurisdicion  of  the  On- 
tario Factory  Act.  The  rest  of  the  province  is  in  a 
worse  condition,  for  there  are  hundreds  of  elevators 
installed  in  buildings  other  than  manufacturing  plants 
who  have  no  claim  of  inspection  whatever.  To  make 
this  clear,  the  Ontario  Factories'  Inspectors  have  to 
inspect  all  manufacturing  plants  in  accordance  with 
the  Factories  Act,  but  any  inspection  given  elevators 
is  given  by  the  same  inspector,  and  at  the  same  time 
as  the  factory  is  being  inspected.  There  is  nothing 
compulsory  about  it,  and  as  I  have  already  stated, 
there  are  hundreds  of  elevators  over  which  the  Fac- 
tories' Act  has  no  jurisdiction  and  which  are  thus  left 
without  inspection. 

If  all  doors  on  elevators  were  constructed  so  that 
it  would  he  impossible  to  move  the  elevator  door  un- 
less the  door  was  closed  and  locked,  75  percent  of  the 
accidents  which  do  occur  would  be  avoided.  This  is 
accomplished  by  either  of  two  ways.  The  one  is  me- 
chanical and  the  other  electrical,  and  both  are  positive 
in  their  action ;  and  there  are  thousands  of  these  ap- 
pliances in  use  both  in  the  United  States  and  Can- 
ada, and  unless  the  province  or  city  makes  it  com- 
pulsory, they  will  not  come  into  general  use.  for  they 
add  quite  materially  to  the  cost  of  the  elevator.  Manv 
buildings  are  put  up  as  a  business  proposition,  and 
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when  put  up  for  sale  are  quoted  as  having  elevator 
service,  and  as  elevator  manufacturers  tender  on  ex- 
isting by-laws,  there  is  no  compulsion  on  their  part 
to  put  any  extras  in  unless  specified  by  the  architect, 
and  the  architects  either  through  lack  of  knowledge  of 
such  safety  appliances  or  a  desire  to  get  an  installation 
as  cheap  as  possible,  do  not  care  to  specify  anything 
which  they  may  consider  frills,  or  which  has  not  the 
merit  of  being  standardized  by  law. 

Falls  from  street  cars,  trains,  motor  trucks,  wagons, 
etc.,  are  invariably  caused  through  the  carelessness  of 
the  individual  and  can  be  only  eliminated  through  the 
education  of  the  public  to  the  principles  of  safety  first. 

Falls  caused  by  persons  tripping  on  obstacles  left 
lying  carelessly  around  factory  or  workshop  floors  or 
construction  work  is  the  cause  of  many  accidents,  a 
large  number  of  which  could  be  avoided  by  the  super- 
intendents or  foremen  insisting  upon  all  "floors  being 
kept  clear. 

Coming  now  to  the  subj,ect  of  falling  objects,  in 
Ontario  each  year  there  are  a  large  number  of  acci- 
dents caused  through  falling  objects,  most  of  which, 
after  a  careful  survey  are  evidently  brought  about  by 
carelessnes.  In  going  through  the  statistics  of  indus- 
trial accidents  which  happened  in  Ontario  this  past 
year,  they  show  that  the  largest  percentage  caused  by 
falling  objects  took  place  in  the  factories  and  work- 
shops. This  appears  most  remarkable  having  regard 
for  the  vast  amount  of  loose  building  material  which 
of  necessity  is  used  'n  the  construction  of  buildings 
and  the  small  number  of  accidents  which  are  caused  by 
falling  objects  while  the  building  is,  being  erected. 
This,  in  my  opinion,  clearly  demonstrates  that  the  pro- 
visions of  the  Ontario  Building  Trades'  Protection  Act 
has  greatly  minimized  the  number  of  accidents  caused 
through  falling  objects  to  the  workers  in  the  build- 
ing industry. 

Accidents  caused  by  falling  objects  are  many  and 
varied,  the  following  list  taken  from  those  which  took 
place  in  Ontario  this  past  year,  will  illustrate  the 
great  variety  of  accidents  of  this  nature : — 

Steam  pipe  fell  on  foot ;  door  fell  on  foot ;  radiator 
fell  on  foot ;  log  fell  on  foot ;  bar  of  metal  fell  on  foot, 
core  fell  on  foot ;  plank  fell  on  foot ;  brick  fell  on  thigh  ; 
struck  on  head  by  piece  of  falling  coal ;  rivet  fell  on 
head ;  wrench  fell  on  head ;  rail  fell  on  toe ;  brick  fell 
from  top  of  wall  on  to  head ;  scissors  fell  off  table  and 
punctured  foot :  chain  fell  on  nose  and  eye ;  hammer 
came  off  handle  and  hit  toe ;  grate  fell  on  foot ;  plank 
fell  on  head ;  struck  by  falling  ladder,  etc.,  etc. 

In  conclusion,  it  is  very  apparent  to  author  that 
the  great  majority  of  accidents  in  Ontario  caused  by 
falls  and  falling  objects,  could  have  been  avoided  by 
the  workers  having  more  regards  for  their  own  and 
other  person's  safety.  Realizing  this,  it  shows  how 
imperative  it  is,  to  have  an  organization  such  as  the 
Ontario  Safety  League  educating  the  public  to  the 
principles  of  "safety  first." 

In  advocating  more  of  this  very  necessary  educa- 
tional work,  may  I  suggest  that  the  bulletins  issued  by 
the  Ontario  Safety  League  would  cover  a  larger  field 
if  they  were  sent  to  all  building  and  construction  con- 
tractors, throughout  Ontario,  with  the  request  that 
same  be  posted  up  on  all  their  construction  work.  This, 
in  my  opinion,  would  considerably  broaden  the  field  for 
the  great  humanitarian  work  in  which  the  Ontario 
Safety  League  is  engaged. 

Accidents  mean  suffering  and  pain  to  the  injured, 
sometimes  resulting  in  death,  which  means  more  fath- 
erless children. 


Accidents  to  the  workers  lower  the  standard  of 
living  for  the  whole  family  because  of  the  complete  or 
partial  curtailment  of  the  family  income. 

Accidents  are  detrimental  to  the  employer  because 
they  lower  the  standard  of  efficiency  of  the  workers. 

The  elimination  of  accidents  is,  therefore,  in  the 
interests  of  all,  and  it  should  be  the  duty  of  all  to  help 
to  avoid  them. 


What  Water  Works  Reports 
Should  Contain 

By   R.  E.  McDonnell,    before  the  Southwest  Winer  Works  Assn. 

Some  water  works  superintendents  and  occasion- 
ally city  officials.may  question  the  value  of  a  water 
works  report  and  doubt  if  it  is  money  well  spent 
The  answer  to  this  question  is  simple.  It  depends 
upon  the  report. 

Water  works  reports  reflect  exactly  what  the  super- 
intendant  or  manager  is.  Invariably  a  good  super- 
intendant  issues  a  good  report  .  When  one  examines, 
as  I  have  recently,  a  report  that  contained  page  after 
page  of  fire  hydrant  locations  and  another  where 
pages  were  devoted  to  statistics  fifteen  to  twenty 
years  old,  it  doesn't  reyuire  an  efficiency  expert  to 
figure  out  the  loss  and  waste  of  time  and  money  by 
issuing  such  a  document.  The  printer's  proofreader 
was  probably  the  only  person  who  read  the  entire 
document.  My  criticism  of  water  works  reports  comes 
from  reading  them  and,  therefore,  from  the  standpoint 
of  the  consumer,  I  am  going  to  'briefly  mention  a  few- 
features  of  reports  that  have  made  them  especially 
interesting  to  me. 

Why  Should  a  Report  Be  Made? — a  water  plant 
is  one  of  the  chief  assets  of  a  citv :  in  value  it  ranks 
well  towards  the  top  of  all  the  city  investments, 
whether  owned  by  the  city  or  company.  The  success 
and  continued  operation  of  all  other  industries, 
factories,  etc.,  are  dependant  entirely  upon  the  water 
work's.  The  health,  growth  and  prosperity  of  the  city 
are  entirely  dependant  upon  the  purity  and  cleanli- 
ness of  its  water  supply.  Its  customers  extend  over 
the  entire  city,  its  commodity  sold  is  standarized  and 
is  one  of  quality.  When  city  owned,  every  citizen  of 
the  town  is  a  stockholder  and.  therefore,  a  report 
to  the  public  is  due  them  and  the  public  further  has 
the  right  to  demand  a  real  water  works  report,  in 
keeping  with  the  importance  of  the  utility. 

Appearance  of  Report. — Reports,  like  people,  are 
often  judged  by  appearances  and,  therefore,  it  should 
have  an  attractive  covet  and  be  of  good  quality  of 
paper  and  printing.  Like  a  girl's  skirt,  it  should  be 
long  enough  to  cover  the  subject,  yet  short  enough  to 
be  interesting.  The  pictures  accompanying  a  mag- 
azine article  always  produce  a  desire  to  read  the 
article  and  photographs  and  cuts  should  be  freely 
used  to  relieve  the  monotony  in  printing  and 
statistics. 

What  It  Should  Contain. — A  brief  historical  sketch 
giving  date  of  purchase  or  date  when  built  and  the 
present  value  of  the  property,  is  always  of  interest  to 
new  customers.  Statistics  themselves  are  rarely 
read  by  the  layman  and  these  should  be  converted 
into  graphical  diagrams  which  are  understood  at  a 
glance. 

A  concise  tabulation  of  operating:  costs,  annual  rev- 
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enue,  fuel  costs,  increase  in  number  of  connections, 
etc.,  shown  both  by  figures  and  graphical  charts,  are 
always  interesting  but  these  should  not  cover  more 
than  a  ten  year  period,  as  old  statistics  are  of  little 
interest  or  value. 

A  population  curve  and  water  consumption  curve 

are  always  well  worth  the  making,  as  they  show  what 
future  provision  for  growth  should  he  made. 

A  pl,ain  statement  from  htalth  authorities  regarding 
purity  of  water  with  percentage  of  bacteria  removed, 
with  cuts  or  illustrations  of  bacteria  comparison  of 
raw  water  and  treated  water,  is  the  best  kind  of  ad- 
vertising a  report  can  contain,  for  one  must  not  for- 
get that  his  business  is  selling  water  and  that  the 
reports  help  sell  the  customer. 

People  always  like  to  know  how  their  money  is 
spent  and  a  graphical  diagram  showing  what  part 
of  a  dollar  goes  for  interest,  labour  fuel  and  opera- 
tion is  enlightening. 

Illustrations  showing  losses  by  leaky  faucets,  bad 
plumbing  and  unregulated  flush  tanks  or  sewers  are 
helpful  in  bringing  about  reforms.  Showing  cust- 
omers how  much  their  own  bills  could  be  reduced  by 
eliminating  all  wastage  is  convincing. 

The  reduced  pumpage,  reduced  fuel  or  power  bills 
and  increased  revenue  by  universal  meter  systems 
are  features  that  can  and  should  be  shown  in  every 
water  works  report,  for  even  in  this  enlightened  day 
we  find  a  few  communities  who  still  sell,  or  rather 
give  water  away, without  meter  measurement.  The 
city,  corporation  or  individual  doesn't  exist  that  can 
make  a  success  of  selling  any  commodity  without 
measurement  of  the  amount  sold. 

The  report  should  show  or  account  for  the  loss 
between  water  delivered  and  water  sold  and  if  this 
doesn't  show  a  yearly  improvement,  something  is 
radically  wrong  and  needs  correction. 

A  water  works  plant  is  never  finished  or  completed 
and  the  needed  extentions,  betterments  and  improve- 
ments ought  always  to  be  prominently  shown  in  a 
report,  then  there  are  no  shocks  or  surprises  and  if 
bonds  are  needed  there  is  nothing-  trained  bv  con- 
cealing the  fact.  Show  in  the  report  why  the  im- 
provements are  needed  and  what  advantage  and 
results  will  be  gained  by  them. 

Every  report  ought  to  show  the  cost  of  delivering 
water  per  1,000  gallons,  including  interest,  deprecia- 
tion, sinking  fund  reserve,  etc.  This  informs  the 
public  their  needs  and  causes  a  keen  interest  in  their 
own  utilities.  Extracts  from  reports  are  desired  by 
the  local  papers  and  should  be  given  them.  Send 
each  customer  one  by  the  meter  reader  or  hand 
them  out  by  the  window  collector.  Exchange  your 
reports  with  the  officials  of  other  cities  of  vour  state. 

The  water  works  plant  is  the  chief  asset  of  the  city 
but  there  is  a  lack  of  general  knowledge  concerning 
it,  a  fault  that  we  can  largely  correct  by  getting  put 
and  presenting  a  genuinely  interesting  report. 
Whether  it  pays  or  not  depends  on  the  report  and 
its  presentation. 

Improvements,  as  a  basis  for  argument  for  equal- 
izing rates  or  in  securing  o  raise  of  rates  is  of  much 
value. 

A  report  to  be  of  any  value  must  be  interesting, 
for  it  not  intersecting  it  will  not  be  read.  The 
author  of  the  report  or  some  water  works  official 
should    personally    present    a    resume    of    his    report 


before  every  civic  organization  of  the  town,  not 
omitting  the   women's  clubs. 

In  Glasgow,  Scotland,  which  city  prides  itself  on 
being  the  best  governed  city  in  the  world,  the  head 
of  each  utility  or  department  is  required  to  give  at 
mass  meeting,  a  public  accounting  of  his  utility. 
For  example,  the  water  department  head  gives  the 
working  of  his  department,  its  needs,etc.  I  listened 
one  night  to  an  address  by  Thos.  Melvin,  manager  of 
the  sewerage  department,  on  the  subject  of  "The 
Cleansing  of  the  Clyde  River."  He  told  how  the 
Clyde  river  had  been  transformed  from  a  foul  sewer- 
like stream  to  a  beautiful  river  abounding  in  fish 
and  lined  with  house  boats.  The  lecture,  or  really  his 
report,  was  illustrated  with  slides  and  was  of 
much  interest.  These  reports,  thus  presented,  kept  by 
information,  are  not  always  known  by  the  superintent- 
dant  himself  and  when  he  fieures  it  out  he  will  in  many 
towns  find  that  large  users,  railroads  especially,  are 
netting  their  water  at  less  than  its  cost  of  production. 
When  one  glances  at  his  own  railroad  and  pullman 
expense  these  times,  it  causes  the  reflection  that  rail- 
roads ought  to  have  sufficient  funds  available  to  at 
least  pay  for  the  cost  of  furnishing  water.  In  these 
days  of  regulation  of  rates,  one  cardinal  law  acknowl- 
edged by  all  it  that  the  rates  of  each  utility,  whether 
a  water  plant,  light  plant  or  railraod,  should  be  based 
on  its  value  and  cost  of  operation.  The  railroads 
and  other  large  users  are  not  mercenary  institutions 
with  rates  made  because  of  their  being  a  special  aid 
or  help  to  a  town.  Every  report  should  show  what 
the  rates  should  be  to  earn  this  interest,  depreciation 
and  operating  expenses. 

Value  of  a  Report. — It  is  of  much  advertising 
value  to  the  entire  community,  so  much  so  that  many 
commercial  clubs  are  joining  in  the  expense  of  print- 
ing and  circulating  water  reports.  Every  live  water 
works  superintendant  knows  the  advertising  value 
to  himself  of  getting  out  a  good  report.  It  places 
him  in  a  favourable  light  before  many  other  com- 
munities where  opportunities  for  advancement  are 
existing. 


G.   F.   Bentley,  secretary   of   the   Manitoba   Good 

Roads  association,  reports  that  he  has  received  from 
many  motorists  appreciation  of  the  great  improvement 
in  municipal  and  provincial  roads  resulting  from  the 
split-log  dragging  competition.  There  have  been 
some  62  entries  and  about  130  miles  of  road  will  be 
affected.  Prizes  will  be  offered  for  the  best  kept 
section  of  road,  and  there  is  also  a  provincial  com- 
petition which  takes  into  account  the  condition  of  all 
the  roads  in  any  particular  locality. 


The  Canadian  Johii5JManviIle  Co..  Ltd..  which 
for  some  years  has  been  operating  one  of  the  largest 
asbestos  properties  in  the  world,  located  at  Asbestos, 
P.  Q..  has  placed  contracts  for  a  large  manufacturing 
plant  to  be  located  at  Asbestos,  to  manufacture  all 
classes  of  asbestos  products  formerly  imported  from 
the  United  States.  These  products  include  asbestos 
roofings,  asbestos  shingles,  packings,  pipe  coverings, 
asbestos  texiles,  brake  band  linings,  etc. 


Ign.  Hilodeau,  Ltd..  contractor.  Quebec  City,  has 
been  awarded  the  contract  for  34,400  square  yards  of 
sidewalk  at  La  Tuque.  This  will  cost  n  the  neighbor- 
hood of  $80,000. 
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Your  Best  Prospects  Will  Be 
the  Firms  that  Advertise 

Contractor  Finds  that  Consistent  Advertisers  Are  Constantly  in  the 

Market  for  New  Factories  to  Meet  the  Increasing 

Demand  for  Their  Products 

By  H.  K.  Ferguson. 


In  a  period  covering  many  years  of  active  personal 
effort  in  the  engineering  and  construction  business — 
particularly  in  the  industrial  field — one  fact  has  re- 
curred with  such  increasing  regularity  that  it  repeat- 
edly compelled  my  attention. 

From  my  first  entry  into  construction,  I  found  my- 
self, time  after  time,  dealing  with  concerns  whose 
names  are  household  words  from  coast  to  coast  be- 
cause of  their  continued  and  aggressive  use  of  adver- 
tising There  have  been  times,  in  fact,  when  my  busi- 
ness activities  have  been  almost  exclusively  confined 
to  such  concerns. 

The  first  result  of  this  rubbing  elbows  with  advert- 
isers was  one  which  is  typical  of  human  nature.  I 
imitated  them. 

The  Force  of  Advertising. 

At  a  time  when  almost  every  step  was  pure  pioneer- 
ing, with  little  or  no  precedent  to  guide  me,  it  in- 
duced me  to  apply  advertising  to  the  sales-problems 
of  engineering  and  contracting.  It  was  the  unswerv- 
ing faith  in  advertising  displayed  by  these  notable 
advertisers,  which  convinced  me  that  it  was  and  is  a 
force  more  generally  applicable  to  all  business 
problems  than  the  majority  of  my  own  associates 
then  believed.  Without  conscious  effort  on  their 
part,  my  customers  unknowingly  "sold"  me  on  adver- 
tising and  sold  me  sufficiently  to  induce  me  to  make 
what  my  friends  then  believed  to  be  rash  gamble. 

At  first  this  was  the  sole  result  of  my  contact  with 
advertisers  as  I  did  not  then  sense  the  full  scope  of 
the  fact  upon  which  I  had  stumbled. 

The  second  step  in  my  own  advertising  education 
came  when  I  awoke  to  tre  fact  that  my  past  dealings 
with  individual  advertisers  were  merely  an  indication 
of  the  future.  National  advertisers,  I  found,  could 
not  build  one  plant  for  all  time  but  were  continually 
reappearing  in  my  prospect  file.  It  became  increas- 
ingly self-evident  that  one  of  my  biggest  markets 
promised  always  to  remain  among  my  past  customers 
of  tris  national  advertising  group.  Each  succeeding 
year  disclosed  them  to  be  the  concerns  most  fre- 
quently in  need  of  increased  floor-space.  Acting  upon 
this  discovery,  I  took  precautions  to  urge  each  sales- 
representative  to  call  upon  every  national  advertiser 
in  his  territory. 

Business   Failures. 

The  actual  incident  which  led  to  this  article,  how- 
ever, was  the  recent  publication  of  tre  statement  that 
84%  of  all  business  failures  in  1920  were  of  non- 
advertising  concerns. 

The  emohatic  nature  of  that  percentage  convinced 
me  that  it  would  prove  worth  while  to  check  up  my 
own  experiences  to  discover  whether  a  parallel  truth 


was  concealed  in  them  The  figures  thus  obtained 
went  far  beyond  even  my  own  expectations  in  the 
degree  to  which  they  compel!  recognition  of  the  power 
of  advertising. 

Selecting    for,    convenience    the    first    one    hundred 

factory  contracts  of  the  H.  K.  Ferguson  Company,  a 

detailed  analysis  name  by  name,  disclosed  so  definite  a 

relation    between    advertising   and    construction    that 

they    seemed    to    demand    publication.       The    figures, 

when  listed  and  verified,  analyzed  as  follows  : 

Total  contracts  listed  100 

Advertisers  67 

Non-advertisers  13 


New  companies 
Local  business  only 


80 

15 
5 


20 


When  for  our  present  purpose,  new  companies'  not 
in  production  and  those  companies  with  only  a  local 
field  of  operation  are  excluded,  the  statistics,  stated 
in  percentages,  become  so  pointed  in  their  teachings 
that  they  merit  the  attention  of  any  business  executive 
who  seeks  to  sell  his  product  over  a  wide  area. 

Out  of  this  "  first  hundred  "  the  total  number  of 
firms  building  factories  for  the  increased  production 
of  products  to  be  sold  on  a  nation-wide  basis  is  SO. 

The  greatest  single  group  in  this  80  is  that  of 
national  advertisers — i.e.,  those  who  advertise  in 
magazines  of  general  circulation  to  extend  the  sale 
of  their  product.  Out  of  the  total  operating  on  a 
nation-wide  basis  48**%  are  national  advertisers. 

Of  the  firms  ordering  more  than  one  Ferguson 
factory  in  this  period,  there  was  only  one  outside  of 
this  national-advertising  group. 

Closely  allied  with  this  group  are  the  firms  whose 
advertising  message,  because  of  individual  determin- 
ing factors,  or  permanently  or  temporarily  limited  to 
those  publications  of  selective  circulation  which  are 
commonly  known  as  class  publications. 

The  Firms  Which  Build. 

Taking  the  sum  of  these  two  advertising  groups, 
we  find  that  83**%  of  all  Ferguson  factories  are 
erected  for  firms  which  advertise. 

The  emphatic  character  of  this  percentage  is  further 
substantiated  by  the  fact  that  the  floor  space  furnished 
tc  advertisers  totaled  to  2,423.000  square  feet  as  com- 
pared with  193,000  square  feet  purchased  for  the  pro- 
duction of  non-advertised  commodities,  (new  concerns 
oi  manufactures  with  local  markets  not  being  in- 
cluded in  these  figures). 

The  three  figures  thus  separately  secured,  all  agree 
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convincingly  as  to  the  power  of  advertising. 

84%  of  all  business  failures  are  non-advertisers. 

83^4%  of  Ferguson  factories  are  purchased  by  ad- 
vertisers. 

92-6/10  of  the  new  total  floor  space  was  required 
for  the  increased  production  of  advertised  com- 
modities— or  something  more  than  twelve  times  the 
space  purchased  by  non-advertisers. 


Stated  differently,  the  figures  indicate  that  the 
manufacturer  who  advertises  is  five  times  as  likely  to 
stay  in  business  as  his  non-advertising  competitor,  and 
is  five  times  more  likelv  to  need  more  factory  space 
which  he  will  probably  buy  in  two  and  one-half  times 
the  quantity  required  by  the  non-advertiser. 

The  lesson  is  so  obvious  that  I  believe  it  needs  no 
enlargement  or  emphasis 


Activated  Sludge — Its  Use  as 

a  Fertilizer 


By  II.  C.  H.  Shenton  in  "The  Surveyor" 


The  most  important  feature  of  the  activated  sludge 
process  is  the  character  of  the  sludge  itself.  Up  to 
the  present  time  sludge  has  been  the  greatest  dfhculty 
in  sewage  disposal.  It  has  always  been  a  nuisance, 
and  its  removal  or  treatment  has  been  a  costly 
business.  There  are  many  works  producing  an 
excellent  effluent  where  the  sludge  nuisance  is  still 
acute.  The  metrods  of  storing  evil-smelling  sludge 
in  lagoons,  pressing  it,  or  of  shipping  it  out  to  sea, 
are  still  common. 

The  Birmingham  method  of  dealing  with  sludge  in 
a  digestion  tank  is  without  doubt  an  improvement 
on  preceding  methods,  but  none  of  the  older 
methods  purify  sludge  quickly.  They  fail  to 
conserve  any  large  portion  of  the  nitrogen  existing  in 
the  crude  sewage,  as  they  allow  it  to  pass  away  with 
tre  effluent  The  nitrogen  which  is  contained  in  the 
sludge  is  not  in  such  a  condition  as  to  be  immedately 
useful  as  a  fertiliser.  Thus  ordinary  sewage  sludge 
needs  preparation  and  storage  before  it  is  suitable 
for  use  as  manure.  If  it  is  placed  on  the  land  in  its 
raw  condition  it  is  not  immediately  useful.  It  has 
to  undergo  certain  changes,  and  nitrification  has  to 
take  place  before  it  is  possible  for  plant  life  to  assimi- 
late the  fertilizing  properties  which  are  present  in 
such  a  form  that  they  cannot  be  assimilated  rapidly 
by  plant  life. 

On  the  other  hand,  activated  sludge  is  purified  at 
once,  and  a  higher  percentage  of  nitrogen  is  con- 
served therein  than  in  ordinary  sludge,  and  this 
nitrogen  is  present  in  such  a  form  that  the  fertilizing 
properties  of  the  sludge  can  be  assimilated  rapid' y 
by  plant  life.  Moreover,  it  has  only  a  pleasant  earthy 
smell.  It  is,  in  short,  a  much  better  fertilizer.  Al- 
though a  certain  amount  of  ordinary  wet  sewage 
sludge  is  used  for  manorial  purposes,  the  demand  is 
not  great.  Further,  its  condition  is  such  as  to  render 
the  process  of  manuring  the  land  extremely  objection- 
able. Farmers  will  not  take  it  and  it  becomes  an  in- 
tolerable nuisance. 

Dried  sludge. 

Serious  attempts  have  been  made  to  dry  ordinary 
sludge  for  use  as  manure,  such  as  at  Glasgow,  where 
a  mechanically-driven  heat  drier  is  used,  and  where 
the  product  is  crushed  and  sold  as  "  Globe " 
fertiliser  ;  but  only  a  small  proportion  of  the  sludsre 
is  treated  in  this  manner,  the  remainder  being  shipped 
out  to  sea.  The  Manchester  Corporation  have  also 
dried  some  of  the  sludge  obtained  from  the  washing 
of     the     clinkers     from     contact     beds,     this     being 


placed  on  a  floor  heated  by  exhaust  steam.  The  fact 
that  these  plants  have  now  been  in  operation  for  a 
long  time,  and  that  they  have  not  been  more  exten- 
sively used  is  some  commentary  on  the  methods. 
Many  other  instances  could  be  quoted  where  author- 
ities have  managed  to  sell  dried  sludge  of  compar- 
itively  poor  fertilising  quality. 

The  quality  of  the  sludge  produced,  and  its  value  as 
a  fertiliser  will  probably  in  the  future  be  considered 
the  all-important  efature  of  the  activated  sludge  pro- 
cess owing  to  its  value.  The  Milwaukee  plant,  for 
instance,  is  obviously  designed  not  so  much  for  puri- 
fication of  effluent  as  to  produce  the  best  quality  of 
sludge,  it  being  recognised  that  this  will  have  a  great 
value. 

The  chief  difficulty  with  activated  sludge  at  the 
present  t'me  is  the  difficulty  of  drying:  it.  This  W 
due  to  the  gelatinous  nature  of  the  sludge  caused  by 
the  very  large  bacterial  and  protazoan  content.  As 
drawn  from  the  primary  settlement  tanks,  it  con- 
tains moisture  to  the  extent  of  99  per  cent  or  99^ 
per  cent,  or  even  more.  Secondary  settlement  will 
reduce  the  moisture  to  about  97  per  cent,  and  in  dry 
weather  the  natural  evaporation  of  the  moisture  from 
the  activated  sludge  is  rapid  when  it  is  exposed  in 
thin  layers  in  lagoons.  There  is  a  certain  impression 
that  it  is  difficult  to  dry  activated  sludge  on  filters, 
that  is  to  say.  that  it  takes  longer  to  dry  it  on  filters 
than  to  dry  the  sludge  from  an  ordinary  settlement 
or  digesti.on  tank.  Wive  it  is  certain  tint  there  i* 
greater  difficulty  in  drying  activated  sudge  in  pre- 
it  does  not  appear  that  there  is  any  special  difference 
in  the  case  of  filters.  Further  information  upon  this 
mint  is  very  desirable.  It  depends  very  much  on  the 
filter.  A  considerable  amount  of  work  has  been  done 
with  regard  to  the  preliminary  dewatering  of  the 
sludge  by  means  of  sludge  presses  and  centrifuges. 
followed  by  heat  drying.  Although  these  processes 
uny  have  their  uses  under  certain  conditons.  it 
seems  probable  that  ordinary  drying  on  suitable 
sludge  filters  or  shallow  lagoons  is  likelv  to  be  more 
satisfactory  and  economical  n  the  end  where  heat 
drying  is  necessary.  This  is  largely  because  heat 
drying  lowers  the  percentage  of  nitrates  considerably. 
Dr.  Ardern  has  shown  in  the  case  of  Withington  that 
the  actual  volume  of  surplus  sludge  removed  from 
the  plant  was  at  the  rate  of  23,200  gallons  per  million 
gallons  of  sewage  treated  in  one  experiment,  and 
35,300  gallons  per  million  gallons  of  sludge  treated 
in   another.     The   water   content   of  the   sludge   was 
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99.4  per  cent  in  the  first  case,  and  99.6  in  the  second. 
The  amounts  of  dry  solids  per  million  gallons  of 
sewage  flow  was  found  to  be  1,342  lbs,  in  one  case 
and  1,348  lbs.  in  the  other. 

Liquid    Manure. 

There  is  good  reason  to  think  that  the  character  of 
activated  sludge — viz.,  the  ease  with  which  it  flows — 
will  prove  to  be  of  special  advantage  when  it  is  re- 
membered that  activated  sludge  is  a  most  valuable 
liquid  manure  ready  for  immediate  application  to 
crops.  The  idea  at  once  suggests  itself  that  this 
material  could  be  conveyed  to  the  land  where  it  is  re- 
quired, either  by  gravitation  or  by  pumping.  The 
extra  fluidity  would  certainly  help  to  keep  the  con- 
duit or  rising  main  clear  of  deposit.  It  will  be  remem- 
bered that  the  sludge  is  free  from  detritus,  and  has 
already  been  emulsified  and  very  finely  broken  up, 
and  that  there  will  be  no  large  particles  to  cause 
stoppage,  and  that  it  will  therefore  flow  freely. 

This  method  of  sludge  disposal  offers  a  new  and 
profitable  use  for  practically  all  activated  sludge. 
Manure  is  required  on  the  land  chiefly  from  Sep- 
tember to  May.  During  this  period  it  would  be 
difficult  to  dry  sludge  on  lagoon  filters,  but  during 
th«  months  from  June  to  August — viz..  during  the 
dry  season —  it  would  be  a  much  easier  matter  to 
air  dry  the  sludge.  Each  sewage  works  could  there- 
fore become  a  center  for  intensive  cultivation  of  the 
soil.  Mair  «,  branch  mains,  and  service  pipes  could 
certainly  be  used  for  supplying  farmers  and  gardeners 
in  all  directions.  Provision  could  be  made  at  the 
sewage  works  by  means  of  a  stand-pipe  or  otherwise 
for  pumping  the  sewage  to  an  elevation  from  which 
it  could  flow  by  gravitation  to  the  surrounding 
district.  The  tankage  for  this  purpose  need  not  be  of 
large  capacity — in  fact,  it  should  not  be  large, 
because  it  is  desirable  to  use  the  sludge  fresh. 
Dry    Product. 

Seeing  also  that  the  sludge  can  be  dewatered 
at  the  sewage  works  and  sold  in  dry  form,  and  that 
-it  would  not  be  possible  to  run  it  over  the  land  in  all 
seasons,  it  is  necessary  to  consider  the  possibilities 
of  sale  of  the  dry  product.  There  is  plenty  of  evid- 
ence that  there  is  a  good  demand  in  this  country  for 
artificial  manure  in  a  dry  form,  but  one  should  look 
ahead  and  consider  the  enormous  demand  that  mus1 
arise  for  fertilisers  in  our  Colonies.  In  such  cases 
the  crops  are  grown  first  on  the  virgin  soil,  but  this 
:oil  must  become  exhausted,  and  the  demand  for 
fertilisers  will  then  be  enormous.  How  will  these 
fertilisers  be  obtained  ?  Possibly  we  see  here  a 
reason  for  paying  special  attention  to  the  dry  product 
Chemical  Comparison  of  Sludges. 

Published  figures  show  that  in  sludge  the  per- 
centages of  nitrogen  and  phosphoric  acid  (P2  05)  are 
as  follows : — 

Septic  tanks— nitrogen,  1.83  per  cent  ;  phosphoric 
acid,  0.89  per  cent. 

Travis  and  Emcher  hydrolytic  tanks — 1.23  per  cent 
l.ilrogen  ;  and  0.86  per  cent  phosphoric  acid. 

Chemical  precipitation  tanks — 1.28  per  cent  nitro- 
gen ;  and  phosphoric  acid,  0.98  per  cent. 

With  regard  to  the  activated  sludge,  however,  we 
have  figures  which  show  a  much  greater  proportion 
of  these  constituents.  The  total  nitrogen  in  the 
activated  sludge  from  Withington  is  6.0  per  cent  ; 
troni  Davyhulme.  4.6  per  cent  ;  Stamford  5.22  per 
cent  ;   Worcester,    5.05    per   cent   ;   and    St.    Albans, 


6.86  per  cent  ;  while  the  phosphoric  acid  taking  the 
works  in  order,  gives  Withington  4.2  per  cent  ; 
Davyhulme,  2.6  per  cent  ;  Stamford  2.87  per  cent  ; 
and  Worcester,  2.68.  It  follows  that  activated  sludge 
is  far  superior  as  a  fertiliser  to  the  sludge  produced 
by  other  processes.  It  has  been  found  that  any  form 
of  dewatered  activated  sludge  except  natural  evapora- 
tion not  only  reduces  the  nitrogen  contained,  but  also 
reduces  the  amount  of  nitrogen  immediately  available 
for  plant  food. 

Mrs.  Mumford  has  shown  by  experiments  at 
Manchester  that  of  the  nitrogen  contained  in  wet 
activated  sludge  21.05  per  cent  was  immediately 
available  for  plant  food,  while  in  air  dried  sludge 
only  8.15  per  cent,  was  available,  and  that  sludge 
when  dried  at  a  100  deg.  centigrade  possesses  only  4.6 
per  cent  of  nitrogen  immediately  available  for  plant 
food,  the  reductions  being  due  to  the  organisms  dying 
off  in  the  drying  process.  We  see  here,  therefore,  a 
very  important  reason  why  the  sludge  should  be  de- 
livered to  the  land  if  possible  in  liquid  form.  The 
only  reason  for  drying  sludge  of  any  kind  and  for 
reducing  it  to  cake  or  powder  is  in  order  that  it  may 
be  more  easily  stored  and  moved  to  places  where  it 
is  required,  otherwise  it  is  a  costly  process  and  reduces 
the  value  of  the  material  as  a  fertiliser.  The  cost 
of  preparing  a  dry  fertiliser  of  this  kind  is  consider- 
able. It  has  been  estimated  recently  to  cost  as  much 
as  from  £3  to  £3  10s.  per  ton,  and  this  point  should 
be  considered  carefully  by  engineers  before  they  put 
down  artifical  drying  plants  which  are  not  very 
satisfactory  at  present.  There  is  no  doubt  that  it 
would  be  very  much  cheaper  and  probably  very  much 
more  advantageous  to  deliver  the  activated  sludge 
in  its  orginal  form  to  the  land. 

Manurial  Value. 

Extensive  trials  were  made  by  the  Board  of  Agri- 
culture and  Fisheries  at  Harpenden  as  to  the  man- 
urial value  i if  activated  sludge,  but  the  results  are 
not  available.  It  is  generally  understood  that  they 
were  satisfactory,  but  it  is  necessary  to  refer  to  other 
experiments.  Trials  with  activated  sludge  which 
were  made  in  America  are  described  very  fully  in  a 
paper  entitled  "Activated  Sludge  as  a  Fertiliser." 
written  by  Messrs  Hatfield  and  Bartow.  These  ex- 
periments showed  conclusively  that  the  fact  of  man- 
uring the  land  with  activated  sludge  produces  an 
enormous  advantage.  A  small  area  of  untreated  soil 
was  sown  with  wheat,  and  corresponding  areas  were 
treated  with  dried  blood  equivalent  to  120  lb.  of  nit- 
rogen per  acre,  and  two  others  were  treated  with 
activated  sludge  having  the  same  nitrogen  equi- 
valent. The  results  were  that  in  nine  weeks  the 
number  of  seeds  actually  growing  on  the  heads  of  the 
wheat  were  85  in  the  case  of  the  untreated  soil,  189 
on  the  soil  treated  with  dried  blood,  and  491  and  518 
in  the  case  of  the  two  plats  of  soil  treated  with 
activated  sludge. 

In  the  year  1916-17  certain  preliminary  trials  were 
made  on  behalf  of  our  English  Board  of  Agriculture. 
These  experiments  were  made  with  peas,  sweet  peas, 
beans,  grass  and  tomatoes.  In  the  case  of  peas 
the  weights  of  green  peas  obtained  from  respective 
plots  were  as  follows: — From  untreated  soil.  45  lb.  ; 
soil  treated  with  ord'iiarv  sludge,  56  lb. :  soil  treated 
with  activated  sludge,  62  lb.  In  the  case  of  sweet 
peas,  activated  sludge  was  compared  with 
blood  manure,  and  in  every  case  the  flowers  were 
larger  and  richer  in  colour  where  the  soil  had  been 
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treated  with  the  activated  sludge.  In  the  case  of 
beans  2  cwt.  11  lb.  per  acre  were  obtained  from  land 
treated  wth  dry  sewage  manure.  The  same  quantity 
was  obtained  from  land  treated  with  artificial  manure, 
bat  in  the  case  of  land  treated  with  activated  sludge 
4  cwt.  8  lb.  per  acre  were  obtained.  In  the  case  of 
grass,  1  ton  il  cwt.  per  acre  were  obtained  trom  un- 
treated land  ;  from  land  treated  with  farmyard 
manure,  2  tons  11  cwt.;  and  from  land  treated  with 
activated  sludge  2  tons  12  cwt..  were  obtained.  In 
the  case  of  tomatoes,  one  plot  of  land  treated  with 
blood  manure  produced  330  lb.,  while  a  similar  plot 
treated  with  activated  sludge  produced  361  lb. 

in  the  year  191<S  further  trials  were  made,  activated 
sludge  being  compared  with  bone  meal,  which  was 
applied  at  the  rate  of  from  3  to  5  cwt.  per  acre,  while 
activated  sludge  was  applied  in  amounts  containing 
the  same  quantity  of  nitrogen.  On  the  sludge  plots 
calcium  phosphate  was  added,  so  that  the  plots  ot  the 
two  series  contained  the  same  amount  of  phosphate, 
and  the  results  were  that  5M  lb.  of  broad  beans  were 
obtained  from  one  plot  and  9^'  lb.  from  a  plot  treated 
with  an  equivalent  quantity  of  activated  sludge. 
With  increased  quantities  the  results  were: — 7lA  lb. 
in  the  case  of  the  bone  meal,  and  10J4  lb.  in  the  case 
of  the  activated  sludge.  With  potatoes  a  comparison 
showed  44  lb.  of  potatoes  in  the  case  of  bone  meal 
against  41  lb.  in  the  case  of  activated  sludge,  while  in 
the  case  of  mangolds  the  results  were  identical — viz., 
22  lbs  from  each  plot.  In  one  case  38  lbs  of  mangolds 
were  obtained  with  an  increased  quantity  of  bone 
meal,  against  40  lb.  in  the  case  of  activated  sludge  in- 
creased in  the  same  degree.  These  results  went  to 
prove  that  the  nitrogen  in  the  activated  sludge  is  as 
valuable  to  plant  life  as  that  in  the  bone-meal.  Dr. 
Ardern  has  also  carried  out  experiments  which  show 
that  the  fertilising  value  of  the  nitrogen  in  activated 
sludge  is  equal  to  that  of  ammonia. 

Experiments  of  Nasmith  and  McKay  show  the  per- 
centage of  increase  in  crops  grown  with  activated 
sludge  as  compared  with  crops  grown  with  farmyard 
manure.  The  following  percentages  of  increase  were 
given  for  different  crops  : — Radishes,  40  per  cent  ; 
lettuces,  103.3  per  cent;  beans,  77  .Z  per  cent;  beets, 
180  per  cent  ;  late  radishes,  316  per  cent  ;  tomatoes, 
291  per  cent  ;  carrots,  0  per  cent  ;  onions  (Spanish) 
191  per  cent  ;  onions  (Weatherfield),  554  per  cent  ; 
onions  (Dan vers  yellow  globe),  87.3  per  cent. 

These  results  are  very  interesting,  and  although 
it  would  be  unwise  to  base  exact  calculations  as  to 
probable  yield  on  such  figures,  the  fact  is  obvious 
that  activated  siudge  is  a  very  valuable  fertiliser,  and 
that  its  fertilising  properties  are  greater  when  the 
sludge  is  in  a  wet  state  than  when  it  has  been  dried 
artihcally.  it  should  here  be  noted,  rowever,  that 
where  the  moisture  has  been  evaporated  from  the 
sludge  by  natural  evaporation,,  the  full  percentage  of 
nitrates  is  retained  iri  tre  dried  slude  remaining. 
Therefore  the  process  of  evaporating  in  lagoons  be- 
comes very  important. 

Delivery  of  Sludge  for  Irrigation. 

The  extent  to  which  sludge  could  be  delivered  to 
farms  is  one  of  considerable  interest.  The  farmer, 
like  many  of  his  fellow-countrymen,  is  conservative, 
and  is  not  likeiy  to  be  Very  reauy  to  grasp  Hie  advan- 
tages of  a  new  fertiliser.  On  the  other  hand,  he  is  DO 
fool,  and  as  soon  as  he  sees  the  practical  results  of 
using  the  new  fertilisers  near  his  own  property  he 
will  undoubtedly   be  ready   to  use  the  material.      The 


fact  that  activated  sludge  has  a  pleasant,  somewhat 
earthy  smell,  and  that  it  does  not  smell  like  sewage, 
will  be  in  its  favour  We  have  in  this  country,  in 
some  cases  near  large  towns,  extensve  tracts  of 
thirsty  ground  crying  out  for  irrigation  and  for 
manure.  In  such  places  it  would  not  be  long  before 
there  was  a  keen  demand  for  a  new  fertiliser  liquid 
in  character  an  large  in  volume  which  was  actually 
delivered  in  pipes  near  or  at  the  places  where  it  was 
most  needed.  Assuming  a  flow  of,  say,  10,000,000 
gallons  of  sewage  a  day,  it  is  possible  to  obtain  from 
half  a  ton  to  one  ton  of  dry  sludge  per  1,000,000 
gallons  of  sewage  of  average  strength,  thus  a  flow  of 
10,000,000  gallons  per  day  would  produce  the  equi- 
valent of,  from  five  to  ten  tons  of  sludge  per  day  or 
from  1,825  to  3,650  tons  per  annum.  it  has  Oeen 
found  that  the  nitrogen  in  activated  sludge  is  as 
available  as  the  nitrogen  in  sulphate  of  ammonia  ; 
the  usual  dressing  given  to  land  when  treated  with 
sulphate  of  ammonia  is  from  1  cwt.  to  3  cwt  per  acre 
when  only  one  crop  is  grown  per  annum.  Assuming 
that  the  sulphate  of  ammonia  contained  four  times  as 
much  nitrogen  as  activated  sludge,  a  fair  assumption, 
then  from  4  cwt.  to  12  cwt.  per  acre  would  be  a  normal 
dressing.  Assuming,  therefore,  that,  say,  half  a  ton 
per  acre  is  required,  then  3650  tons  of  sludge,  as 
above,  would  fertilise  7,300  acres.  Thus  the  sludge 
from  a  flow  of  10,000,000  gallons  per  day  would  be 
sufficient  to  fertilise  about  12  square  miles  of  land  on 
this  basis  and  it  can  be  delivered  through  pipes  or 
open  grips  as  an  irrigating  stream. 

In  the  paper  quoted  above  written  by  Messrs. 
Hatfield  and  Bartow,  it  is  stated  that  on  a  grey  silt 
loam  1.5  tons  of  activated  sludge  gave  the  best  resluts, 
and  that  even  as  much  as  20  tons  of  activated  sludge 
per  acre  is  less  toxic  than  1.2  tons  of  dried  blood.  If 
intensive  cultivation  is  required,  the  area  of  land 
must  be  much  less  than  7,300  acres,  because 
where  several  crops  per  annum  are  grown  the  demand 
for  nitrogen  will  be  greater,  but  this  is  a  question  for 
farmers.  The  acreage  must  naturally  depend  upon 
the  character  of  the  soil,  the  number  and  kind  of  crops 
to  be  grown,  and  other  local  conditions. 

Undoubtedly  irrigation  with  wet  sludge  is  a 
practical  solution  of  the  sludge  problem.  We  have 
had  many  efforts  in  ths  direction.  Irrigation  with 
crude  sewage,  irrigation  with  partially  purified 
effluent,  irrigation  with  fully  purified  effluent,  crude 
and  digested  sludge  applied  to  land  and  so  forth. 
Instances  are  not  wanting  of  good  results  in  each 
case,  although  in  the  great  majority  of  cases  the 
result  has  not  been  satisfactory. 

Irrigation  with  a  fully  purified  sludge  with  a  high 
content  of  nitrates  is  an  entirely  different  matter,  and 
is  likely  to  prove  the  final  step  in  all  this  work, 
If  that  is  so  the  economy  of  the  process  will  be  great. 
and  it  will  tend  to  reduce  the  cost  of  food  production 
and  the  cost  of  living.  It  may  be  urged  that  the 
punipng  of  sludge  is  like'v  to  prove  a  difficult  and  ex- 
pensive matter,  but  there  is  no  reason  for  thinking 
so:  even  crude  sewage  is  often  pumped  through 
mains  for  several  miles  At  Bradford  sewage  sludge 
is  actually  pumped  from  Frizinghall  to  Ksholt.  a  dis- 
tance of  6  miles  by  means  of  pneumatic  rams.  At 
Glasgow  and  Southampton  sewage  sludge  is  also 
pumped  for  a  considerable  distance  When  it  is 
remembered  that  activated  sludge  contains  99  per 
cent  of  water  and  that  the  solid  matter  contained  in 
the  sludge  is  in  a  fine  state  of  division,  there  can  be 
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no  doubt  as  to  the  possibilities  of  pumping.  One  may 
consider  in  this  connection  such  work  as  the  pumping 
of  oil  through  long  pipe  lines  in  oil-producing 
countries  a  perfectly  satisfactory  process.  The  pos- 
sibilities of  a  gravitation  main  in  many  cases  are  also 
obvious.  If  crude  sewage  containing  heavy  solidd 
matter  will  flow  through  ordinary  pipes  it  is  very 
clear  that  there  will  be  no  difficulty  in  making  such 
a  liquid  as  we  have  under  consideration  flow  easily. 
To  design  a  plant  to  pump  activated  sludge  for  10 
miles  or  even  a  100  miles  would  present  no  new 
problem  to  the  engineer.  If  ordinary  sewage  sludge 
can  be  pumped  onto  farms  near  sewage  works,  as  it  is 
done,  say  at  Wolverhampton,  where  the  whole  of  the 
sludge  is  thus  dealt  with  from  September  to.  May  by 
pumping  we  need  no  further  proof  of  the  possibility. 
A  simple  calculation  will  show  that  wet  activated 
sludge  can  be  pumped  several  miles  on  to  fields  at  a 
cost  comparable  with  that  of  a  railway  carriage,  cart- 
age and  distribution.  1  he  cost  of  tre  plant  required  to 
dewater  and  dry  the  sludge  would  probably  not  be 
much  less  than  that  of  the  pipe  line.  Hence  the  distri- 
bution of  liquid  sludge  would,  under  favourable  con- 
ditions be  much  cheaper  than  the  preparation  and 
distribution  of  dried  sludge. 


Asphalt  as   a  Material  for 
Sidewalks 

The  sidewalk  of  the  future  will  be  constructed  of 
asphalt  because  of  the  necessity  of  conserving  human 
energy  and  health  as  well  as  the  saving  due  to 
asphalt's  long  wearing  propensities,  its  resilient 
nature  and  freedom  from  cracks  is  the  belief  expressed 
by  Walter  E.  Rosengarten,  formerly  of  the  Engineer- 
in  faculty,  Universny  ot  .Pennsylvania,  Due  more 
reecntly  of  the  United  States  Department  of  Agri- 
culture, in  an  address  before  the  Philadelphia  Chapter 
of  te  American  Association  of  Engineers. 

"The  jar  and  headaches  resulting  from  walking  on 
our  hard  sidewalks,"  said  Mr.  Rosengarten,  "  has  led 
the  shoe  industries  to  produce  the  rubber  heel  Is  it 
not  a!?o  logical  for  the  engineer  to  adopt  a  shock- 
absorbing  sidewalk?  When  one  stops  to  consider 
the  many  advantages  to  be  gained  by  such  a  sidewalk, 
it  is  surprising  that  they  are  not  in  universal  use. 
The  cushioning  effect  is  not  the  only  advantage  which 
may  be  considered.  The  greatly  reduced  wear  on 
shoes  is  an  economic  feature  which  touches  closely  on 
the  overburdened  pocket-book  of  the  pedestrian.  It 
seems  to  me  that  we  ought  to  give  our  people  at  least 
as  good  pavements  as  we  give  our  horses  and  motor 
cars. 

"Then,  too,  cost  of  constructing  sidewalks  of  as- 
phaltic  materials  will  be  found  to  be  from  25  to  50 
per  cent  cheaper  than  other  types.  This,  when  it 
is  considered  that  they  are  not  slippery  and  are  easily 
repaired  at  little  cost,  as  well  as  shock  absorbing, 
smooth  and  pleasant  to  walk  upon,  easily  cleaned  and 
free  from  joints  and  pores,  will  in  time  make  them 
very  popular. 

"Their  use  in  public  parks  has  been  found  to  be 
very  satisfactory.  Those  in  use  in  Lincoln  Park 
Chicago,  have  sustained  traffic  much  heavier  than  was 
originally  intended.  It  has  cost  the  Lincoln  Park 
Commission  only  about  $300  to  maintain  70,000  square 


yards  of  asphalt  walks   since  the   were   laid    in    19-13 
and    1914."  s 

"  The  foundation  of  a  sidewalk,"  continued  Mr. 
Rosenarten,"  requires  careful  attention.  The  sub- 
grade  should  be  firm  and  weel  drained.  The  bottom 
course,  which  in  sidewalks  and  street  pavements  is 
essentially  the  load  carrying  part  of  the  structure, 
should  be  so  designed  that  it  will  distribute  the  loads 
over  a  relatively  large  porton  of  the  subgrade  and  at 
the  same  time  be  able  to  dispose  of  water  which  might 
accumlate  under  the  walk  and  cause  heaving  from 
frost  action.  Since  the  loads  which  sidewalks  carry 
are  not  excessive  the  question  of  frost  action  generally 
becomes  the  important  one.  It  is  for  this  reason  that 
an  asphalt  sidewalk  is  advantageous.  It  is  yielding 
and  will  not  readily  crack  and  disintegrate  with  sliht 
movement,  thus  permitting  a  less  expensive  founda- 
tion than  must  be  used  for  a  rigid  type  of  surface.  A 
wide  selection  of  materials  can  be  successfully  used 
for  the  foundation  of  asphalt  sidewalks ;  among  them 
may  be  mentioned  sand,  gravel,  broken  stone,  brick, 
concrete  or  cinders.  The  cinders  should  be  steam  or 
black  cinders.  Ashes  as  obtained  from  households 
are  not  suitable.  The  foundation  depth  is  dependent 
on  the  weight  of  loads  from  above  and  the  character 
of  the  subsoil  beneath.  An  average  of  6  inches  of 
cinders  should  be  sufficient  under  ordinary  conditions. 
4  inches  of  gravel  or  broken  stone,  or  3  inches  of 
concrete." 


B.  C.  Church  is  Moved  15  Miles  in  Two  Months. 

After  an  eventful  journey,  which  has  occupied  over 
two  months,  which  included  "rolling"  on  land  for 
three  miles,  navigation  on  scows  down  the  Eraser 
River  for  12  miles,  then  another  3  miles  of  jolting 
land  transportation  before  finally  reaching  its  destina- 
tion, a  Baptist  Church  has  been  moved  from  Coquit- 
lam,  B.  C,  to  Kerrisdale,  B.  C. 

The  church  was  built  at  Coquitlam  in  the  boom 
days  and  was  intended  to  serve  the  spiritual  needs 
of  a  population  that  never  came.  The  Baptist  Board 
finally  solved  the  problem  of  this  empty  church  by 
deciding  that  it  should  be  taken  where  there  was  a 
congregation  waiting  for  it,  on  the  outskirts  of 
Vancouver. 


Road-Builders  are  Banqueted. 

In  appreciation  of  their  services  to  the  county, 
the  members  of  the  Toronto  and  York  Roads  Commis- 
sion were  recently  banqueted  by  the  Newmarket,  Ont, 
town  council  and  the  Newmarket  Board  of  Trade. 
Officials  of  the  Bituminous  Paving  Company,  who 
have  practically  completed  laying  a  permanent  pave- 
ment along  Main  street  in  record  time,  were  also 
guests  of  honour. 

Mayor  W.  H.  Eves  presided  at  the  banquet,  and 
anong  tre  speakers  were:  J.  R.  Y.  Broughton,  Presi- 
dent of  the  Board  of  Trade  ;  Col.  McKendric  of  the 
Bituminous  Paving  Company  ;  Howard  Cane,  ex- 
mayor  T.  S.  Cane,  Hon.  George  S.  Henry,  ex-Alder- 
man David  Spence;  E.  A.  James,  engineer  to  the 
commission;  Reeve  William  Keith,  chairman  of  the 
commission,  and  Deputy  Reeve  P.  W.  Pearson.  Mr. 
E.  A.  James  stated  that  the  Toronto  and  York  Roads 
Commission  had  been  the  first  to  establish  roadside 
markets,  and  the  first  to  eliminate  sharp  turns  along 
the  highways. 
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Gas  Producer  Plant  for    Maritime  Electric 

An  interesting  producer-gas  installation  was  recently  in- 
stalled for  the  Maritime  Electric  Company,  Charlottetown, 
P.E.I.  This  was  a  500  h.p.  unit,  manufactured  by  the  Aker- 
lund  &  Semmes,  Inc.,  of  New  York.  The  producer  is  oper- 
ating on  Nova  Scotia  bituminous  coal,  and  was  installed  in 
1917.  The  plant  furnishes  current  to  the  municipality  and  in- 
habitants for  light  and  power.  The  fact  that  it  has  given  the 
utmost  satisfaction  in  reliability  and  economy  during  this  in- 
terval is  evidence  of  its  practicability. 

The  following  are  typical  results  obtained  from  the 
Maritime    Electric   Co.'s   operation   log: — 

24-hour  Test  Covering  Minimum  and  Maximum  Loads 

Watch       K\V.    Lbs.  Coal  KW.      H.P.  Lbs.  Coal  Coal       Coal 

per  per         per         per        per 

hr.  hr.         KW.     H.P.         hr. 

B-4     100Q    2600    125    '  167.5    2.6  •   1.0    325 

4-12    1220    3144    152.2    204.3    3.5    1.8    393 

12-8      410     164     31.2     68.6    1.3  I  0.97    70.5 

24    hrs.    3630  6308  106.2  143.3  3.5    :      1.8  262.3 

Average  of  seven  tests,  consisting  of  six  series  <|>f  eight  hours 

each,  and  one  of  seven  hours.     Fifty-five]  hours: 

3490  .'.!i;s     •       63.4  84.9    '      1.1     i     0.85  72.3 

Note: — Tests  made  after  adjustments  to  plant,  (following  the 
first  noted  24-hour  test.  Ashes  removed  during  24-hour 
test   were   about    800   pounds. 

Coal    used:      LingaQ    Seam,    Dominion    Coal    Company, 
with   following   analysis:— 

Fixed    carbon     55.5 

Volatile    38.6 

Ash    5.9    " 

Sulphur 2.4 

B.t.u's     14,000 
The  above   testa   were  taken   in   the  spring  of   1920,  since 


advantages  claimed  for  this  down-draft  type  gas  producer 
are  tar-free  gas  from  bituminous  coal,  lignite  or  sawdust, 
with  which  is  associated  economy,  reliability,  flexibility,  and 
simplicity  in  design  and  operation. 


I  liajrram  of  Producer  1'nit 

which  date  the  plant  has  been  operated  at  a  forty  per  cent, 
overload.  At  times  it  has  been  necessary  to  operate  at  only 
fifteen  per  cent,  of  rated  capacity,  under  which  conditions  it 
has  been  found  possible  to  maintain  a  fuel  consumption  of 
two  pounds  of  coal  per  horsepower  per  hour. 

We  are  indebted  to  Mr.  H.  E.  Widmer,  of  Lacombe, 
Alta.,  for  the  information  regarding  this  plant.  Mr.  Widmer 
is  western  representative  for  the  manufacturers  and  has 
been  instrumental  in  placing  a  number  of  these  plants  in 
Canada.  The  company  advises  us  that  the  Simonds-Canada 
Saw  Company,  of  Montreal,  have  been  operating  two  Aker- 
lund  gas-producers  for  about  seven  years  and  have  recently 
installed  a  third  unit. 

They  point  out  that  there  are  large  deposits  of  lignite  in 
Canada  of  such  a  grade  that  it  is  unsatisfactory  for  steam 
boilers.  It  is,  however,  claimed  to  be  quite  satisfactory  fuel 
for  these  producers,  the  consumption  of  lignite  being  almost 
in  direct  proportion  to  the  B.t.u.  value  per  pound  of  the  lig- 
nite  compared   with    13,500    B.t.u.   for   bituminous   coal.     The 


A  Trial  of  Strength  Between  Steam 
and  Electric  Locomotives 

In    connection    with    railway    electrification,    perhaps    the 
most  amazing  spectacle  that  was  ever  staged  was  the  one 
set   up   at    Erie,    Pennsylvania,   on   the   7th    November,   1919. 
The    General    Electric    Company    manufacture    electric    loco- 
motives   and    other    electrical    and    mechanical    apparatus    at 
their  shops  at  Erie.     They  had  at  that  date  one  of  the  3,600 
h.p.  electric  locomotives  for  the  Chicago,  Milwaukee  and  St. 
Paul  Railway  ready  for  operation,  and  they  staged  what  they 
called  a  tug-of-war  between  this  electric  locomotive  and  two 
of  the  largest  steam  engines  available. .  They  started  off  with 
a   tug-of-war  between  one  of  the  steam  locomotives  and  an 
electric    engine,    but    the    tug-of-war    was    such    a    one-sided 
affair,    in    the    preliminary    test,    that    they    then    secured    a 
second    steam    locomotive.     The   steam   locomotives   were   in 
one   case   the   largest   passenger   engine   on   the    Lake   Shore 
division  of  the  New  York  Central  and  in  the  second  case  the 
largest   steam   freight   locomotive  available.     It  was   first   in- 
tended to  couple  these  three  engines  together,  to  try  to  start 
the    electric    locomotive   off   in    one    direction,   and,   the    two 
steam   locomotives   in   the  other   direction;   but   it   was   soon 
discovered   that  there  was  so  much  power  in  those  monster 
engines  that  they  would  pull  the  drawbars  to  pieces.     They 
then  reversed  the  idea,  and  had  a  pushing  contest.     A  signal 
to   start   the   three   locomotives   was   given;   the   steam   engi- 
neers opened  their  throttles,  and  the  electric  motorman  turn- 
ed  on   his  controller;    the  steam  engines   were   pushed   back 
along  the  track  as  if  they  were  not  using  steam  at  all.     The 
steam   locomotive  engineers  protested — claiming  that   it   was 
not  a  fair  test.     They  pointed  out  that  a  steam  engine  was 
at  a  great  disadvantage  while  standing  still  while  the  electric 
motors   could   make   use   of   all   their   available   power   while 
standing  just  as  well   as  while  running.     In   consequence  of 
this  protest,  the  steam  locomotive  men   were  allowed  to  get 
up    a    considerable    amount    of    speed, — pushing    the    electric 
locomotive  down  the  track.     With  the  three  engines  so  run- 
ning in   one  direction,   the  electric   motorman   turned  on  his 
power   with   his   controller   in   the   reverse  position;   the   two 
monster    steam    locomotives    with    their    throttles    wide   open 
were  brought  to  a  stop  and  then  pushed  back  as  though  they 
were  a  couple  of  freight  cars!     A  further  test  was  made.  The 
track  upon  which  those  tests  were  made  was  six  miles  long. 
It  parallels  the   Lake  Shore  division  of  the  New  York  Cen- 
tral   Railroad  along   Lake   Efie.     The  three  engines  coupled 
together    went    west    on    the    track   about    three   miles.     The 
three  of  them,  all  using  power,  in   the   same  direction,   now 
returning   eastwardly   attained   a  speed   of  nearly   fifty   miles 
an  hour.     The  electric  engine  was  receiving  power  from  the 
steam  power  plant  which  operates  the  manufacturing  works 
at    Erie,    and    the    steam    locomotives    were   of   course   using 
their  own  power.    Travelling  at  a  speed  of  fifty  miles  an  hour, 
the  electric  motorman  then  turned  off  his  power  and  his  loco- 
motive was  coasted  or  pushed  along  by  the  two  steam  en- 
gines.    While  running  at  that  speed,  the  motorman  reversed 
his  controller,  that  is,  he  used  his  electric  energy  in  opposi- 
tion  to   the   power  of  the   steam   locomotives,  and,  in  a  re- 
markably  short   space    these   monster   engines   were   slowed 
down  and  brought  to  a  stand,  and  then  pushed  backwards. 
While  that  was  an  amazing  and  very  impressive  spectacle  it 
was  just  as  it  should  be.    The  capacity  of  a  steam  locomotive 
is  limited  to  its  own  ability  to  make  steam.     It  is  a  moving 
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power  house.  Its  boiler  is  limited  by  its  dimensions,  by  the 
amount  of  coal  that  can  be  consumed  in  it  by  its  steaming 
capacity.  The  electric  locomotive,  on  the  other  hand,  can 
draw  as  much  power  as  may  be  required  from  a  large  sta- 
tionary power  plant— in  this  case  a  power  plant  of  15,000  h.p. 
Electric  railways  often  receive  power  from  a  number  of 
water-power  stations  and  the  capacity  of  these  stations  may 
run  up  to  hundreds  of  thousands  of  horse-power.  O  trust  I 
have  made  that  point  clear  to  the  committee.— Mr.  John 
Murphy,  electrical  engineer,  Department  Railways  and  Canals 
and  to  the  Board  of  Railway  Commissioners  for  Canada,  be- 
fore a  special  government  committee  appointed  to  enquire 
into  matters  pertaining  to  the  future  fuel  supply  of  Canada. 


An  Interesting  System  of   Distribution 
For  a  Street  Railway  in  Western  Canada 

A  rather  novel  and  interesting  system  of  electrical  dis- 
tribution for  a  street  railway  has  just  recently  been  completed 
in  a  city  of  Western  Canada  as  a  result  of  a  change  in 
management.  •  <  -  --—••^ 

When  the  new  :vanagement  took  over  the  street  rail- 
way they  found  the  trolicy  and  feeder  system  completely  tied 
in,  except  for  a  few  trolley  section  insulators  which  were 
bridged  in  by  a  copper  wire  fuse.  The  former  management 
had  claimed  for  this  type  of  distribution  good  voltage  regu- 
lation and  high  copper  economy.  They  had  also  claimed 
that  when  a  breakdown  occurred  for  five  or  ten  minutes  car 
schedules  were  less  disarranged  than  when  the  trolley  was 
sectionalized.  As  far  as  locating  trouble  was  concerned  the 
motormen  were  depended  upon  to  telephone  in  notice  of  any 
breakdowns  and  to  tie  up  the  trolley  temporarily  with  a  rope 
supplied  on  each  car.  In  outlying  districts  where  the  copper 
fuses  were  used  to  disconnect  lines  which  were  out  of  order 
from  the  rest  of  the  system,  these  fuses  sometimes  blew 
but  more  often  did  not. 

As  the  management  had  nothing  to  do  with  the  supply 
of  direct  current  from  the  three  sub-stations  and  power 
house — -this  being  a  part  of  another  department — they  knew 
nothing  of  the  trouble  which  they  caused  the  supply  depart- 
ment by  having  their  system  tied  in.  When  a  short  circuit 
occurred  near  a  station  the  machine  breakers  in  all  the  sta- 
tions had  to  trip  so  that  a  very  heavy  current  flowed  into 
these  shorts,  upward  to  12,000  amperes.  This  often  had  the 
effect  of  annealing  the  trolley  wire  for  a  short  distance  from 
the  short  circuit  and  station  breakers  were  severely  taxed. 
Sometimes  flashovers  of  the  machines  occurred  and  con- 
siderable damage  was  done  every  time  a  short  circuit  occurred 
near  a  station.  When  the  short  circuits  happened  in  the  out- 
lying sections  the  station  breakers  sometimes  did  not  trip  as 
the  resistance  of  the  path  to  the  short  was  so  great  that  it  re- 
duced the  current  below  the  tripping  value  of  current  for  the 
station  breakers.  Nevertheless  heavy  currents  flowed  into 
the  short  and  the  trolley  wire  was  annealed  or  burned  out 
for  sometimes  as  much  as  half  a  mile.  Not  much  trouble 
was  experienced  in  locating  breakdowns  except  when  under- 
ground feeders  went  wrong.  One  underground  breakdown 
tied  up  the  system  for  three  hours  one  day. 

When  the  reorganization  took  place  the  street  railway 
system  was  placed  under  the  same  management  as  the  de- 
partment which  supplied  the  electricity.  It  was  very  clear 
to  the  new  management  that  considerable  improvement  could 
be  made  to  the  electrical  distribution  system.  They  were 
ready  to  admit  the  good  voltage  regulation  and  high  copper 
economy  of  a  tied  in  system,  b"t  the  effect  of  breakdowns 
on  stations  and  line  equipment  was  increasing  to  a  dangerous 
point  as  the  system  grew  larger.     A  complete  tie-up  due  to  a 


breakdown  at  some  outlying  point  was  no  longer  permissible. 
Locating  trouble  was  getting  more  difficult,  so  that  it  was 
decided  to  properly  sectionalize  the  trolley  system.  How- 
ever, when  the  matter  of  feeder  copper  was  investigated 
it  was  discovered  that  the  number  of  feeders  was  entirely 
inadequate  to  supply  current  for  the  different  trolley  sections 
at  times  of  peak  load.  This  meant  an  investment  of  a  large 
amount  of  money  in  copper  if  a  properly  sectionalized  trolley 
was  to  be  had. 

The  city  has  a  population  of  only  75,000  people,  but  it 
is  spread  out  like  a  great  many  other  cities  of  Western  Can- 
ada which  have  passed  through  a  period  of  real  estate  in- 
flation.    The   street   railway   system,   which   is   a   municipal 
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Fig  .1  —  Diagram  <>t  connections 


venture,  also  suffered  as  a  result  of  real  estate  exploitation 
so  that  75  miles  of  track  have  been  laid  for  the  operation  of 
about  45  cars.  Therefore,  to  run  the  proper  amount  of 
feeder  copper  to  each  section  to  supply  peak  loads  meant 
long  runs  of  heavy  copper  which  would  be  comparatively  idle 
for  a  large  part  of  the  day. 

The  new  management  finally  decided  to  look  about  for 
some  method  by  which  a  tied  in  trolley  system  could  be 
automatically  sectionalized  in  case  of  trouble.  The  General 
Electric  Company  suggested  their  S.  W.  4  automatic  switch. 
Fig.  1   shows  a  diagram  of  the  connections. 

So  far  as  could  be  learned,  a  switch  of  this  kind  had  not 
been  used  extensively  on  other  street  railway  systems.  On 
the  other  hand,  the  only  objection  to  it  seemed  to  be  that  of 
adding  a  little  complicated  equipment  which  might  be  a 
source  of  trouble. 

The  switch  was  of  such  ragged  construction  and  the 
results  to  be  expected  from  it  were  so  promising  that  12  of 
them  were  purchased  and  installed  in  locations  which  made 
use  of  the  existing  feeder  system.  Calculations  showed  that 
the  current  flowing  into  short  circuits  only  had  to  trip  a 
maximum  of  one  station  feeder  breaker  set  at  1.200  amperes 
and  two  trolley  section  breaker  sets  at  600  amperes  each, 
or  a  total  of  2,400  amperes,  which  was  quite  different  from 
short  circuit  currents  of  the  existma  system.  The  cost  of  in- 
stalling the  section  switches  was  only  $5,000.  whereas  a 
proper  feeder  system  would  have  cost  probably  ten  times 
this  amount. 

With  the  new  arrangement  the  station  operator  now 
reports  the  location  of  trouble  to  the  trouble  department  of 
the  street  railway  and  the  whole  system  is  not  tied  up  when 
a  breakdown  occurs  in  any  one  section.  The  effect  of  short 
circuits  is  much  less  serious  than  it  was  before  and  the 
breakers  have  provided  a  general  improvement  in  operating 
conditions  throughout  the  system. 
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Hall  Engineering,  Limited,  with  head  office  at  Montreal, 
capital  $2(1(1,000,  to  carry  on  the  business  of  engineering  in 
all   its   branches. 

Modern  Paving  Co.,  Limited,  with  head  office  at  Mont- 
real, capital  (499,900,  to  C*rry  on  the  business  of  paving  con- 
tractors. 

Mr.  R.  R.  Bccbee,  formerly  assistant  city  engineer  of 
Fredericton,  N.B..  has  been  engaged  by  the  town  of  Camp- 
hellton,  N.B..  to  superintend  the  town's  road  and  sidewalk 
construction    and    advise    in    other    engineering   matters. 

Mr.  VVm.  F.  Graham,  third  deputy  reeve  ot  York  Town- 
ship, Ont.,  has  resigned  that  position  to  take  over  the  road 
commissionship  of  the  township,  succeeding  Mr.  Snider.  The 
hitter  gentleman,  who  is  resigning,  lias  been  connected  with 
the  Works  Department  of  the  township   for  many  years. 

Mr.  David  Ewart,  for  many  years  chief  architect  of  the 
Federal  Public  Works  Department  at  Ottawa,  died  recently, 
aged  80  years.  He  was  born  in  Scotland  and  first  entered 
the   public   works   department    ")0   years   ago. 

Mr.    James     Etches,     for    several    years     foreman    of    city 

streets,  in  the  Chatham,  <  'nt..  Works   Department,  died   re- 
c.'itly   in    his   T.lth   year,   in   that   city. 

The  second  annual  meeting  of  the  Town  Planning  In- 
stitute of  Canada  was  held  recently  at  Ottawa,  the  follow- 
ing officers  being  elected  for  the  coming  year:  Dr.  E.  De- 
ville,  Surveyor  General,  Ottawa;  vice-presidents,  R.  H.  Mill- 
son,  of  Ottawa;  Noulan  Cauchon.  Ottawa;  James  Ewing. 
Montreal;  secretary-treasurer,  A.  H.  Hawkins;  librarian,  W. 
D.  Cromarty;  council.  J.  B.  Challies,  A.  Surveyer,  Montreal; 
H.  B.  Dunniugton-Grubb,  Toronto;  Percy  E.  Nobbs.  Mon- 
treal; F.  G.  Todd,  Montreal;  J.  P.  Hynes,  Toronto;  W.  A. 
Begg,  Kegina;  Brig.-General  Mitchell.  Toronto;  J.  P.  Ang- 
lin,   Montreal,   and   T.    B,   McQuesten.    Hamilton. 

The  new  10-storey  building  which  the  Canada  Cement 
Company  propose  erecting  on  Philips  Square,  Montreal,  will 
be  commenced  immediately.  The  building  will  have  a  front- 
age of  120  feet  On  Phillips  Square,  and  lf>.">  feet  on  both  Phil- 
lips Place  and  Union  Avenue.  It  will  be  ten  storeys  high. 
with  basement  and  sub-basement  floors.  There  will  be  ap- 
pioximately  14,000  square  feet  of  rental  area  on  each  floor 
Concrete  and  reinforced  concrete  construction  will  be  used 
throughout.  The  Geo.  A.  Fuller  Company,  Ltd.,  of  Mon- 
treal, are  the  contractors. 

Building  for  the  month  of  May.  in  the  whole  of  Canada. 
totalled  $20,859,500  in  value,  an  increase  of  24.2  per  cent,  over 
the  previous  month  of  April.  Of  this  total  $15,235,900  worth 
was  carried  out  in  Ontario. 

A  civic  holiday  was  proclaimed  in  the  town  of  Morris, 
Man.,  recently,  to  celebrate  the  opening  of  the  new  steel  traf- 
fic bridge  over  the  Red  River,  at  this  point.  Hon.  C.  D  Mc< 
Pherson,  Minister  of  Public  Works  of  the  province,  offici- 
ated. Several  other  prominent  engineers  and  civic  officials 
were  also  present.  The  bridge,  which  was  designed  by  Mr. 
Burke    Gaffney.    bridge    engineer    of    the    Provincial    Roads 

department,    is    806    It.    long    and    co9<    $140,000    to    erect. 

Work  has  been  commenced  on  the  construction  of  the 
largest  coal  handling  bridge  in  Canada,  at  the  plant  of  the 
I'ort  William  Coal  Hock  Co.,  Fort  William,  Out.  The 
bridge  will  have  a  capacity  of  ten  tons  and  will  cost  $:;::.. 
ooo  to  erect.  It  is  estimated  that  this  1. ridge  will  handle  500,- 
000  tons  of  coal  in  a  season,  which  is  more  than  one-quarter 


Mr.  Vincent  Voadcn,  B.A.,  Sc.(  has  accepted  a  poiition 

of     all    the      American    coal      tonnage   for      Western    Canada 
through    the  twin   ports. 

Hon.   I.rlgar  M.   Klu.d.s.   ipeaker  of  the  Canadian   H 
ot    Commons,    has   been    appointed    president   and    managing 
director   of   the    I'.ritish    American    Nickel   Corporation,   and 
will  undertake  the  re-organization  of  this  concern. 
with  the    Toronto   Hydro  Commission  as  assistant  consulting 
engineer    on    municipal    waterworks. 

A  by-law  authorizing  the  raising  of  $95,000  for  water 
works  construction   wa>  carried   by  the  r.;  ..rnia. 

Ont.,  recently. 

It    is    estimated    that    the    new    Parliament    Buildin. 
tlawa  have  cost  to  date  $9,412,764. 

Residents  of  north  Yonge  Street,  from  the  Toronto  city 
limits   to   Lake  Simcoe.   have   formed   themselves   into  an   as- 

ition.   to   further   the  interest   of  this  highway. 

\n    active   membership    campaign    is   now    being   carried 
on    by    La   Chambre  dc  Construction  of   Montreal,   an 
ciation  of  master-builders,  builders  and  contractors,  recently 
established  on  the  same  lines  as  the  Montreal   Builders'   E.\- 
change. 

Kitchener.  Ont..  is  considering  the  appointment  of  all 
assistant   city   engineer. 

Gen.  C.  H.  Mitchell,  Dean  of  the  Faculty  of  Applied 
Sciei-ce  of  the  University  "i  Toronto,  has  been  given  the 
honorary  degree  of  Doctor  of  Engineering,  by  the  Steven- 
Institute    of    Technology.    Hoboken,    jft.J. 

Mr.  Aubrey  G.  Robb,  for  more  than  2(1  years  super  m 
:cndenl  and  chief  engineer  of  the  Kobb  Engineering  Worn*, 
Amherst,  X.S.,  died  from  blood-poisoning  recently,  follow- 
ing an  illness  of  four  days.  Deceased  was  secretary  of  the 
Maritime  branch  of  the  Canadian  Manufacturers'  Associa- 
tion   for   some   years. 

The  Housing  Commission  at  Wetland,  Out.,  recently 
passed  a  resolution  that  no  loan  greater  than  $3.<HHi  shall 
be  allowed  for  any  house.  The  Commission  still  has  about 
945,000  available   for  housing  loan>.  at   .".  per  cent,  interest. 

The  month  of  June  will  beat  any  previous  record  for  the 
present  year  in  the  matter  of  building  permits  issued  in   M 
treal.    for   already    the   total    is   $1,158,371    for    two    week- 
compared   with   $1,262,149  for  all   of  May.    This   is  accounted 
for  by  the  fact  that  the  permit  for  the  Canada  Cement  office 
building  on  Phillips  Square  has  been  granted,  the  cost  of  the 
structure,    which    will    he    ten    storeys    high,    being   placed    at 
S'.':;i;,2!)7.    Other   permits   granted   in   the  last   day  or   two  are 
to  D.  Levine  for  a  double  house  on   Henri  Julien  street  cost- 
ing $5,000;  P.  Garandel  for  a  three-apartment  house  on  Hogan 
street,    costing    $4,000;    P.    Blais    for    two   single    houses     on 
Old  Orchard  avenue  costing  $12,000.  and  the  Chateau  Duperc 
Ltd.,  for  a  double  apartment  house  on   Messc  street  COS 
$4,000. 

Master  painters  of  Toronto  and  Hamilton.  Ont.,  met  at 
Oakvillc  recently  for  the  first  annual  union  frolic  held  by 
the  two  bodies.  The  frolic  was  a  huge  micccss.  The  feature 
of  the  day  was  a  baseball  game  between  the  two  cities.  Ham- 
ilton won.  but  the  official  scorer's  tally  of  2  to  1  was  di>- 
lilted  by  both  teams.  Some  claimed  it  should  have  been 
•!:>  to   10. 

Trafalgar  Township  has  decided  to  he  up  to  date  in  the 
matter  of  posting  up  the  names  of  the  roads,  which  will 
greatly  assist  motoring  parties  while  pa-sing  through  this 
part  of  the  province.  Work  has  already  commenced  in  the 
erecting  of  steel  signs  with  counter-sunk  lettering.  This 
lettering  is  in  two  colors  and  each  sign  shows  the  name  of 
the  township,  as  well  as  the  road.  Other  townships  in  Hal- 
tou  will  likely  follow  Trafalgar's  good  example. 


NEWS  OF  CONTRACTS 

Period  of  June  22  to  June  28,  1921 


Waterworks,  Sewerage  and 
Roadways 

Campbellton,  N.B. 

Town  will  construct  sidewalks  on  various 
streets  at  cost  of  $10,000,  work  by  day 
labor  under  supervision  of  J.  E.  Lusby, 
Amherst,  N.S. 

Ethel,  Out. 

A.  H.  MacDonald,  clerk  Grey  Twp.  Coun- 
cil, Ethel,  Ont.,  has  plans  and  will  receive 
tenders  until  July  4th  for  construction  of 
tile  drains. 

Hamilton,  Ont. 

City  will  pave  section  of  McNab  St.  at 
estimated  cost  of  $36,000.  E.  E.  Gray, 
Engr. 

Niagara  Falls,  Ont. 

W.  J.  Seymour,  City  Clerk,  will  receive 
tenders  until  July  4th  for  approximately 
16,000  sq,  yds.  asphaltic  surface  on  con- 
crete base  already  laid,  also  18,000  sq.  yds. 
asphaltic  surface  on  macadam  base  already 
laid.  Specifications  and  forms  of  tender 
with  W.  C.  Jepson,  Engr.,  Erie  Ave. 

Oakwood,   Ont. 

E.  G.  Cnvana,  Engr.,  Orillia,  Ont.,  has 
plans  and  will  receive  tenders  until  July 
4th  for  construction  of  drainage  system  for 
Mariposa  Twp.  Council.  Plans  also  with 
Twp.  Clerk,  J.  B.  Weldon,  Oakwood. 

Regina,  Sask. 

H.  S.  Carpenter,  Deputy  Minister  Dept. 
of  Highways,  Prov.  Govt.,  will  receive 
tenders  until  July  7th  for  road  work  from 
Govan  to  Nokomis,  Sask.  Plans  with  W.  M. 
Grant,  810  Canada  Bldg.,  Saskatoon;  J.  R. 
Reid,  Court  House,  Swift  Current,  Sask.; 
F.  G.  Kissack,  North  Battleford,  Sask. 
Accepted  cheque  payable  to  Deputy  Minis- 
ter for  $1,00  or  Guaranty  Co.'s  bond  will  be 
required. 

Sandwich,  Ont. 

Plans  are  being  prepared  for  paving  sec- 
tion of  Rankin  Ave.  to  cost  $26,000  for 
Town.     E.  R.  North,  clerk. 

St.  Louis  de  Chambord,  Que. 

Construction  of  waterworks  system  at 
cost  of  $100,000  is  contemplated  by  Munici- 
pal Council.  Norbert  Fort  in,  sec.-treas. 
J.  E.  Grenon,  Engr.,  Chicoutimi,  Que. 

Toronto,  Ont. 

F.  Barber,  Engr.,  40  Jarvis  St.,  Toronto, 
has  plans  and  will  receive  tenders  until 
July  4th  for  construction  of  6-inch  water- 
mains  on  several  streets  for  York  Twp. 
Council. 

W.  A.  McLean,  Deputy  Minister  Dept. 
Pub.  Highways,  Prov.  Govt.,  Parliament 
Bldgs.,  Toronto,  will  receive  tenders  until 
July  13tht  for  following  work  on  Prov. 
Highway:  Contract  No.  439,  macadam  base, 
Twps.  of  Grantham  and  Niagara;  Contract 
No.  440,  macadam  base,  Twp.  Grimsby; 
Contract  No.  441,  earth  fill  at  River  Aux 
Raisin  Bridge,  Twp.  of  Lancaster.  Plans 
with  A.  N.  Fellowes,  Res.  Engr.,  St.  Cath- 
arines, and  A.  H.  Parker,  Res.  Engr.,  Corn- 
wall. Marked  cheque  for  $500  and  con- 
tract bond  for  10%  will  be  required  for 
Contract    No.    441.     Marked    cheque     for 
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will    receive    tenders,   no   closing   dab 
for  ((instruction  of  steel  bridge. 


$1,000  and  contract  bond  for  2o'/c  for  Con- 
tracts Nos.  439  and  440. 

Mayor  T.  L.  Church,  Chrm.  Bd.  of  Con- 
trol, will  receive  tenders  until  July  5th  for 
construction  of  sewers  on  five  streets. 

CONTRACTS  AWARDED 
Bowmanville,  Ont. 

General  contract  for  paving  two  streets 
at  cost  of  $70,000  for  Town  is  awarded  to 
Warren  Bituminous  Paving  Co.  of  Ontario, 
Ltd.,  54  University  Ave.,  Toronto. 

Ottawa,  Ont. 

General  contract  for  construction  of 
asphalt  pavement  on  Somerset  St.  at  cost 
of  $60,000  for  City  is  awarded  to  Standard 
Paving  Co.,  Central  Chambers. 

Ottawa,  Ont. 

City  awarded  general  contract  for  con- 
struction of  asphalt  pavement  on  Stewart 
St.  costing  $21,000  to  OLeary's  Ltd., 
Banque  Nationale  Bldg. 

Pointe  Claire,  Que. 

General  contract  for  construction  of  side- 
walks costing  $34,934  for  Town  is  awarded 
to  W.  Irving,  26A  Stanley  St.,  Montreal, 
and  Mr.  Brisbois,  Pointe  Claire. 

St.  Catharines,  Ont.  • 

City  Council  awarded  following  contracts 
for  work  costing  $200,000:  Sewers,  Peter 
Mohan,  36  Belgrave  [Marc,  London,  and 
Mitchell  Contracting  Co.,  London;  cement 
concrete  road,  Archibald  Construction  Co., 
122  Delaware  Ave.,  Toronto;  foundation 
work,  curbs  and  gutters,  Nicholson  & 
MrN'aniara,  25  Duke  St.,  St.  Catharines; 
sidewalks,  Clias.  II.  Rymer,  19  Wolseley 
Ave.,  St.  Catharines. 

St.  Honore,  Que. 

General  contract  for  gravelling  Lake 
Clair  Road  at  cost  of  $35,000  for  Municipal 
Council  is  awarded  to  P.  C.  Costo  Bros., 
Chicoutimi,  Que. 

St.  Scholastique,  Que. 

General  contract  for  gravelling  road  at 
cost  of  $25,000  for  Town  is  awarded  to  A. 
Millettc,  St.  Hermas  deux  Montagues,  Que. 

Tottenham,  Ont. 

General  contract  for  construction  of  con- 
crete reservoir  costing  $10,000  for  Village 
Council  is  awarded  to  Reid  Riddell,  Elora, 
Ont. 

Toronto,  Ont. 
*  General  contract  for  construction  of 
pavement  on  one  street  for  Scarboro  Twp. 
Council  is  placed  with  Warren  Bituminous 
Paving  Co.  of  Ontario,  Ltd.,  54  University 
Ave.,  Toronto. 

Winnipeg,  Man. 

City  Council  awarded  general  contract  at 
$98,565.50  for  construction  of  sidewalks  on 
several  streets  to  City  Engr.  Contract  for 
sewers  is  placed  with  Thos.  Jackson  k  Sons, 
370  Colony  St. 


Railroads,  Bridges  and 
Wharves 

Brockville,  Ont. 

Geo.  K.  Dewey,  City  Clerk,  has  plans  and 


Danville,  Que. 

C,  C.  Brown,  sec-treas.,  Municipal  Coun- 
cil, will  receive  tenders,  no  closing  date  sit, 
for  construction  of  bridge.  Plans  with 
Minister  of   Works,  Quebec. 

Hamilton,  Ont. 

Dominion  Power  k  Transmission  Co., 
Terminal  Station,  contemplates  laying  new 
street   railway   tracks  on   York   St. 

Montreal,  Que. 

Administrative    Cmsn.    will    receive   tend 
ers  until  July  -ttli  for  construction  of  wing 
wall  for  Church  Bridge.     Plans  with  Water 
Board,   52    Notre    Dame   St.    W. 

Administrative  l'm<n.  will  receive  tend- 
ers until  July  4th  for  construction  of  Monk 
and  Woodland  bridges  and  abutments. 
Plans  with  Montreal  Water  Board,  52 
\otie  Dame  St.  W. 

Tenders  will  be  received  until  July  4th 
by  Administrative  Cmsn.  for  construction 
of  Asylum  Bridge.  Plans  with  Montreal 
Water"  Board,  52  Notre  Dame  St.  W. 

Quebec,  Que. 

.1.  <;.  s.-ott.  hii  st.   Louis  St.,  Quebec, 

sec-treas.,    of    Quebec    ■    Yilioiigatnou    Ry., 

and  J.  P.  Grenon,  P.O.  Box  188,  CUeoutbni, 

Chief  Kngr.,  have  plans  and  will  receive 
tenders  until  July  l*th  for  construction  of 
belt  railroad  line  from  St.  I'elicien  to  Chi- 
coutimi. 

St.  Basil,  N.B. 

P.  J.  Veniot,  Deputy  Minister  Public 
Works,  Prov.  Govt.,  Fredcrictoii,  N.B.,  lias 
plans  and  will  receive  tenders  until  July 
7th  for  construction  of  concrete  arch 
bridge. 

CONTRACTS  AWARDED 
St.  Prime,  Que. 

Construction  of  concrete  bridge  at  cost  of 
$15,000  is  planned  by  ltuieipal  Council.  A. 
Zezina,  see-treaa. 

Ladysmith,  B.C. 

W.  Greenlees,  Vancouver,  lias  general 
contract  for  construction  of  wharf  for  Dom. 
Govt..   Dept.   Pul..   Works,  Ottawa. 

St.  Thomas  D'Aquin,  Que. 

Construction  of  concrete  bridge  costing 
$25,000  is  contemplated  by  Municipal  Coun- 
cil. W.  Lapointe,  sec-treas.,  Lake  Bou- 
ehettc,  Que. 

Toronto,  Ont. 

Tenders  will  be  received  until  July  4th 
by    Barb/.er.   Wynne-Roberta    A    Seymour, 

Engrs.,  40  .larvis  St.,  for  construction  of 
bridge  for  York  Twp.  Council.  Plans  with 
Engrs. 

Barber,  Wynne-Roberts  &  Seymour, 
Engrs.,  40  .larvis  St.,  Toronto,  have  plans 
and  will  receive  tenders  until  .Inly  1th  for 
construction  of  bridge  for  Y'ork  Twp.  Coun- 
cil. 

Time  lias  been  extended  until  July  (itli 
for  receiving  tenders  for  grading,  etc.,  for 
Canadian  National  Railways. 
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